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IHosicHuTEeILHAA 3aIIUCKA

[Iporpamma 1O OWOJOTHM CpeIHEro oOmero oOpa3oBaHMs COCTaBJICHA HA OCHOBE
Oenepanproro ['ocynapctBeHHoro (OO0pa3oBaTeIbHOTO CTaHAApPTa CPEIAHEro  OOIIero
obpazoBanus (IIpukaz MunucrepcTBa o0pasoBanus u Hayku Poccuiickoit @eneparuu ot 17
mass 2012 roma Ne413) m OCHOBHOUW 00pa3oBaTENBHOW MPOTPAMMBI CPEIHETO OOIIETO
oOpaszoBanus. IlporpamMma ompenenser colep)kaHHe M CTPYKTYpy Y4eOHOro MaTepuana,
MOCJIEI0BATEIBHOCTh €0 M3Y4YEHHUs, MyTH (HOPMUPOBAHHMS CHCTEMBl 3HAHUH, YMEHHH H
CHOCOOOB JCSITEIIbHOCTH, PAa3BUTHS, BOCIUTAHUS M COLMANM3AMU ydamuxcs. [Iporpamma
BKITIOYAET MOSICHUTEIILHYIO 3aIMCKY, B KOTOPOH MpPOMNKCaHbl TPeOOBaHUS K JINYHOCTHBIM H
METaINpPEeIMETHBIM pe3yJIbTaTaM OOYYCHHUsS; COJACpIKaHUEe Kypca C TMEpEeYHEM pas3felioB C
yKa3aHHEM YHCIIa 4acOB, OTBOJUMBIX HAa MX W3y4eHHE, U TPEOOBAHUSAMHU K IMPEIMETHBIM
pe3yjibTataM OOydYeHHs; MPHUMEPHOE TEMAaTUYEeCKOe IUIAHUPOBAHHE C OINpPE/ICICHUEM
OCHOBHBIX BHJIOB y4eOHOW NEATENbHOCTH MIKOJIHHHUKOB; PEKOMEHIALWU MO OCHAIICHHIO
yaeOHoro mpouecca. B coorBerctBumn ¢ ®I'OC cpeanero (moaHoro) oodmero oopa3oBaHus
y4eOHbI npenMeT «buosorus» BXOIUT B NMPEAMETHYIO 00nacTh «EcTecTBEHHBIE HAYKM.
[IpencraBnennas pabouast oOpas3oBarenbHas nporpamma no Ouosormum 10— 11 xnacc
(0a30BBIN YPOBEHB) COCTABJICHA HA OCHOBE MPHMEPHOH MPOTrpaMMBbI JIJIsl CPEIHEro OOIIero
o0Opa3zoBaHus 1Mo «bUOIOTHIY.

bazoBelii ypoBeHb. Kypc «buonorus» 3aBepuiaeT LUK IIKOJBHOTO OHOJIOIMYECKOTO
oOpa3oBaHusl W MpuU3BaH CHOPMUPOBATH y YydalluXcs 3HAHUA O JKUBOW IpHpoOJE, ee
OTJIMYUTEIIBHBIX NPU3HAKAX — YPOBHEBOM OpraHU3alMd U DBOJIOLMH, II0ITOMY IIporpamma
BKJIIOYAET CBeAE€HUS 00 OOLIMX OMOJOrMYECKMX 3aKOHOMEPHOCTSX, MPOSIBISIOUIMXCS Ha
pasHBIX YPOBHSX OpraHU3ally *KUBOM Mpuponsl. Ha 6a30BoM ypoBHE Kypc OpUEHTHPYETCS
Ha (popmupoBaHUE OOIIEH KyIbTYpbl U MHUPOBO33PEHHUS IIKOJIBHUKOB, a TaKXK€ pEIICHHE
BOCIIUTATEIbHBIX W Pa3BUBAOIIMUX 3ajad oO0Iero oOpa3oBaHMs, 3aJad COLUAIN3ALUH
anuHocTH. OH  QopMupyeT NpeaCTaBICHMs, ONpPECISIONINe aJeKBAaTHOE IOBEJCHHE
YyeJIoBeKa B OKpYXKarolllel cpesie, BOCTpeOOBaHHBIE B )KM3HU U MPAKTUUECKON JESTENbHOCTH.
N pa3BuBas Ouonoruyeckoe MblluIeHHE, 0000I1aeT OMOJOTHYECKHUEe 3HAHUS, MOJyYeHHbIE
o0yyarolMMHUCs B OCHOBHOW IIKojie, (OpMHUpPYeT TMpeJCTaBICHUE COBPEMEHHON
€CTECTBEHHOHAY4YHOU KApTUHBI MHUPA, LICHHOCTHBIX OPUECHTALUN: NPUHATHE U PEaATU3ALUI0
IIEHHOCTEH 370poBOro M Oe3omacHoro oOpas3a KHM3HM, HETPHUITHE BPEAHBIX IPUBBIUCK,
C(i)OpMHpOBaHHOCTI) 9KOJIOTHYCCKOI'0 MbIIIJIICHUS, OTBETCTBCHHOI'O OTHOIICHUS K CO3JaHUIO
CEMBH HAa OCHOBE OCO3HAHHOT'O MPHUHSATHS [IEHHOCTEW CEMEVMHON KU3HMU.

buonoruss kak yd4eOHBI TMpeaMeT SBISETCS HEOTHEMIIEMOM COCTaBHOW YacThIO
€CTECTBEHHOHAYYHOT'0 00pa30BaHUs Ha BCEX CTYMEHsIX oOpa3oBanus. HesaBucumo ot Toro,
Kakoil mpodwmiib BeIOepyT cTapmieknaccHuku 10—11 kmaccoB, ux ku3Hb OyneT HEpa3pHIBHO
cBs3aHa ¢ Owonorueid. [lannas pabouas mporpamMma TIpeaHa3HadeHa sl ydaluxcsi, He
MJIAHUPYIOMNX B JATHHEHIIIEM CTICIIHAIM3UPOBATHCS B 00J1aCTH OMOJIOTHH.

[Iporpamma npenHasHavyeHa st u3ydeHus kypca «O6mmas ouonorus» B 10— 11 kmaccax
0011e00pa3oBaTeIbHON IIIKOJIBI, W paccyuTaHa Ha | dYac ydeOHBIX 3aHATHH HW3ydEHUS
npenMeta B Hezaemto. [Iporpamma 6a30Boro Kypca BKIIOYAET B ¢€0s MOJHOCTBIO MPOTrpaMMy
o0meo0Opa3zoBarenbHOM mKkousl st 10—11 kimaccoB. B Helt coxpaHeHbI Bce pa3ziesnbl U TEMBI,
u3ydaeMble B cpeiHei 0011eo0pa3oBaTeIbHOM MIKOJIE, a TaKXKe KOJIMYECTBO JIAOOPATOPHBIX



paboT, 4YuCIO JIEeMOHCTpaluii W dKCKypcuid. [IporpamMmoii mpemgycMaTpuBaeTcs H3ydeHUE
YUAlIUMHUCS TEOPETUYCCKUX W TPHUKIATHBIX OCHOB oOmell Owonormu. B Helt Hamum
OTpaKCHHE 3aJla4M, CTOSIIME B HACTOSIICE BpeMs Iepe]] OMOIOrnieckoi HayKoM, pericHue
KOTOPBIX HaNpaBJICHO HA COXPAaHEHUE OKPYKaIoLel IPUPOJIbI U 310pOBbs yenoBeka. Ocoboe
BHUMAHHE YJI€JIEHO SKOJOTMYECKOMY BOCIIMTAHUIO MOJIOJICHKH.

Hesn wu3zydyeHusi Ouosorum B cpeaHeil mkose: Conuanuzanus 00y4aromIUXCs Kak
BXOXJICHUE B MHP KYJIbTYphl M COLMAJbHBIX OTHOIICHHI, 00ECIEUMBAIONIee BKIIOUYCHUE
yyalnxcs B Ty WIM HHYI TPYNIYy WIM OOIIHOCTb-HOCUTENSI €€ HOpPM, LEHHOCTEH,
OpUEHTAllMii, OCBaMBaeMbIX B IPOIECCE 3HAKOMCTBA C MHPOM IKHUBOW HPUPOJIBI.
[Tpuobiienrne K MO3HABATENIbHOM KYNbType Kak CHCTEME I103HABAaTENbHBIX (HAYYHBIX
[IEHHOCTEH, HAKOIJICHHBIX OOILIECTBOM B cdepe OMOJOTHYEeCKOW HAyKH) OpHEHTAlHUI0 B
CUCTEME STUYECKMX HOPM U IIEHHOCTEH OTHOCUTEIHLHO METO/IOB, PE3Y/IbTaTOB U AOCTHKCHUN
COBPEMEHHOM OMOJIOTMYECKON HAYyKM pa3BUTHE MO3HABATEIIbHBIX KaYECTB JUYHOCTH, B TOM
YHCIIe MMO3HABATENHHBIX HHTEPECOB K U3YUYCHHUIO OOIMINX OMOJIOTHYECKUX 3aKOHOMEPHOCTEN U
caMOMY TpoOIlecCYy Hay4HOro ITO3HAHUS OBIIQJICHUE Y4EeOHO-TIO3HABATEIBHBIMA U
[IEHHOCTHO- CMBICIIOBBIMH KOMITETEHTHOCTSIMU Ui (DOPMHUPOBAHMUS TI03HABATEILHOU U
HPABCTBEHHOW  KYyJIbTYphl, HAYYHOIO  MHPOBO33pEHHUS, a TakKe METOJ0JIOTHeH
OMOJIOTUYECKOTO  DKCIEPUMEHTa M  JJEMEHTApHbIMU  METOJaMH  OMOJIOTHYECKUX
uccieqoBaHuii  (opMHpOBaHHE HKOJIOTMYECKOTO CO3HAHUS, HEHHOCTHOTO OTHOUIICHHS K
JKUBOU MPUPOJE U YETIOBEKY.

3agauun u3ydeHusi Ouosormu B cpeaHell mkosie: OcBoeHHE 3HaHH 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSIX, HUIEIX U TMPHUHIMIAX, SIBISIOMIUXCS COCTAaBHOM YacThIO
COBPEMEHHOM €CTECTBEHHOHAyYHOH KapTUHBI MHpA; O METOoJaX OHOIIOTUYECKUX HayK
(IMTONIOTUH, TEHETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, YKOJIOTHH); O CTPOCHUH, MHOTO00pa3uu
1 0COOCHHOCTAX OMocucTeM (KJIeTKa, OpraHu3M, TOMYJISIus, B, OMOreoleHo3, ornocdepa);
BBIAIOIINXCS  OMOJIOTMYECKUX  OTKPBITUSX WM COBPEMEHHBIX  HWCCIICJIOBAaHHSIX B
OMOJIOTUYECKON HayKe; OBJAJICHUE YMEHHUSMH XapaKTepHU30BaTh COBPEMEHHBIC HAYJYHBIC
OTKpPBITUSL B 00JacTu OWMOJNOTHM, yCTaHABIUBATh CBSI3b MEXIY pa3BUTHEM OWOJIOTUU H
COLIMATTbHO-3TUYECKUMH, SKOJIOTHUYECKUMHU IMPOOIeMaMU YelOBEYECTBA; CAMOCTOSATEIHHO
MPOBOAWTH OWMOJOTHYECKHE HCCIeAoBaHUs (HAaOMIOJCHHe, W3MEpEeHUe, HKCIEPHUMEHT,
MOJICTTUPOBAHUE) M TPaMOTHO O(OPMIIATH TMONYYECHHBIE pE3yJbTaThl; AHAIM3UPOBATH U
WCITOJTh30BaTh OMOJIOTUYECKYIO uHpopMaIuio; MOJTH30BATHCS OMOJIOTHYECKOU
TEPMHHOJIOTHECH ¥ CHMBOJIMKOM; pPa3BUTHE IMTO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEH B Tpollecce M3ydeHus Mpo0IeM COBPEMEHHON OMOIOTHYECKON
HAyKW; MPOBEJICHUS SKCIICPUMEHTAIBHBIX HCCIICIOBAaHUM, PEeIIeHUsT OMOJIOTHYSCKUX 3aj1ad,
MOJICTTUPOBAHUSI OMOJIOTUYECKUX OOBEKTOB M MPOIIECCOB; BOCIHTAHHE YOEXKIESHHOCTH B
BO3MOXXHOCTH TIO3HAHHSI 3aKOHOMEPHOCTEH KUBOM MPUPOJBI, HEOOXOIUMOCTH OEpexHOTO
OTHONIICHHUS] K HeH, COONIOJCHHUS STUYECKUX HOPM TpU MPOBEIECHUU OUOIOTUYECKUX
WCCJICIOBAaHM, UCTOJIB30BAaHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B MMOBCEIHEBHOMN KU3HU
JUISL OLEHKU TIOCIEACTBHIA CBOEH AEATeThHOCTH MO OTHOIIEHUIO K OKpYXKAaromiel cpene,
COOCTBEHHOMY 3/I0POBBIO; BHIPAOOTKH HABBIKOB 3KOJOTHYECKOW KYIbTYpbl; 00OCHOBAHUS U
cobmoiennst Mmep npoduIaKkTuku 3adoneBanuii 1 BUY-undexmumm.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA
BorinyckHuK Ha 02a30BOM yPOBHE HAYUMTCS:

- packpbIBaTh Ha TpPHUMEpPax poib OWOJIOTHH B (HOPMHUPOBAHMHM COBPEMEHHON HAy4YHOM
KapTUHBI MHpa M B TMPAKTHUUYECKOW JEATCIbHOCTH JIIOJIeH; TIOHMMAaTh M OIHUCHIBATh
B3aMMOCBSI3b MGy ©CTECTBCHHBIMH HayKaMHu: OwWojoruen, (QU3NKOH, XHUMHEH;
yCTaHABIWBATh B3aMMOCBS3b MPHUPOIHBIX SBJICHHWH;  IOHMMATh CMBICI, pa3auyaTh U
OTHCHIBATH CUCTEMHYIO CBSI3b MEXKY OCHOBOIIOJATAIONTUMHU OMOJOTUYECKHUMH TOHSTHSMU:
KIIETKa, OpraHu3M, BHUJ, 3JKocHcTeMa, Ouocdepa;  HCHOIB30BaTh OCHOBHBIC METOJIbI
HAyYHOTO TIO3HAHMS B yUCOHBIX OMOJIOTHYECKUX MCCIICOBAHMSIX, TPOBOAUTH 3KCTICPUMEHTHI
M0 UW3YYCHHIO OHOJIOTUYECKUX OOBEKTOB W  SBIICHUH, OOBSICHATH PE3yJabTaThl
SKCIIEPUMEHTOB, aHAIM3UPOBATh UX, POPMYIUPOBATH BBIBOABI; (HOPMYIHPOBATH THIIOTE3bI
Ha OCHOBAaHHMM IMPEUIOKEHHON OHMOJIOrHYecKoi HHGOpPMAMK M TIpeajaraTb BapHAHTHI
MPOBEPKU THUIOTE3; CpPaBHUBATh OHOJOTHMYECKHE OOBEKTHI MEXIy CcO00W IO 3aJaHHBIM
KPUTEPUSAM, JeJaTh BBIBOJBI U yMO3AKJIIOUEHHS Ha OCHOBE CpaBHEHHUS; OOOCHOBBIBATH
€IMHCTBO >KMBOW M HEXHUBOW TMPHUPOJBI, POJICTBO >KUBBIX OPTraHU3MOB, B3aWMOCBS3U
OpraHW3MOB W OKpYXKalolleld cpefpl Ha OCHOBE OMOJIOTMYECKUX TEOpHM;  MPUBOJIUTH
MIpUMEPHI BEIIECTB OCHOBHBIX T'PYII OPraHUYECKUX COCIWHEHUN KIIETKH (OEIKOB, KHPOB,
YIJIEBOJIOB, HYKJIEHWHOBBIX KHCIIOT);  pacno3HaBaTh KJIETKH (MPOKAPUOT U DYKaAPHUOT,
pacTeHui M KUBOTHBIX) MO ONMUCAHUIO, HA CXEMATUYECKUX HM300paKEHUSX; YCTaHABIMBATH
CBSI3b CTPOCHHUSA U (PYHKIIMI KOMIIOHEHTOB KJIETKH, OOOCHOBBIBATH MHOTOOOpa3Ue KIETOK;
pacro3HaBaTh MOMYJISAINI0 U OMONOTHYECKUN BUJ MO OCHOBHBIM IpPHU3HAKaM; OIHUCKHIBATH
(GEeHOTUIl MHOTOKJIETOYHBIX PACTEHUH M JKUBOTHBIX MO MOP(OIOTHUECKOMY KPUTEPHIO;
OOBSACHAT,  MHOTOOOpa3We  OpraHU3MOB, TNPUMEHSS  JBOJIOLMOHHYIO  TEOPHIO;
KJaccupuIupoBarh OWOJIOTHYECKHE OOBEKTHl HAa OCHOBAHMHM OJHOTO WM HECKOJBKHX
CYIIECTBEHHBIX TMPU3HAKOB (TUIBI TIUTaHUSA, CIOCOOBI [BIXaHHSI W Pa3MHOXKEHUS,
OCOOEHHOCTH pa3BUTHs); OOBACHITH MPUYUHBI HACICACTBEHHBIX 3a00JICBaHUI; BBHISBISATH
W3MEHYHBOCTh Y OPTraHU3MOB; OOBSCHATH MPOSBICHHWE BHUJIOB W3MEHYHBOCTH, HCIIOJIB3YS
3aKOHOMEPHOCTH HM3MEHYMBOCTH; CpPAaBHMBATh HACJIEICTBEHHYIO M HEHACIEIACTBEHHYIO
W3MEHYHBOCTD; BBIIBIATE  Mopdosiornueckue, (HU3NOIOTHYECKHE, TOBEICHYECKHE
aJanTallid OPTraHM3MOB K cpele OOWTaHHUS UM JEHCTBUIO JKOJIOTHYECKHX (DaKTOPOB;
COCTaBISITh CXEMBI TEpEeHOCAa BEHIECTB M DJHEPTHMM B OKOCHUCTeMe (LleMU THUTaHUS);
MPUBOAUTH  JIOKA3aTEeIbCTBA  HEOOXOAMMOCTH  COXpaHEHHs OWOpa3sHOOOpazust s
YCTOMYMBOTO Pa3BUTUA M OXPaHbl OKPYKAIOIIEH Cpelbl;  OICHUBATH JTOCTOBEPHOCTH
Ouosornmueckod  WMH(OpMAIMK, TIOJYYEHHOW W3 pPa3HbIX HCTOYHHWKOB, BBIIETATH
HEOOXOAMMYI0 WH(OPMAITHIO I UCTIOIB30BAHMS €€ B YUeOHOU ACATEIHPHOCTH M PEIICHUN
MPAKTUYECKUX 33Ja4; MPEACTaBIATH OWOJIOTUYECKYI0 HWHGOpPMAIMI0O B BHUJAE TEKCTa,
TaONuUIIbI, TpaduKa, AHarpaMMbl U JIENIaTh BHIBOJIBI HA OCHOBAHUU IPE/ICTABICHHBIX JTaHHBIX;
OIICHUBATh POJb JOCTHKCHHH TEHETHKH, CEJEeKIMH, OWOTEeXHOJIOTHHM B MPAKTUYECKOU
NEeITEILHOCTH Y€eJIOBEKA U B COOCTBEHHOH KU3HHU, OOBICHATHL HETAaTUBHOE BIMSHHUE BEIIECTB
(amkorossi, HUKOTHMHA, HAPKOTUYECKUX BEIECTB) HA 3apOBIIIEBOEC PA3BUTHE YEIOBEKA,
OOBSCHATh TIOCNEJACTBUSA BIUSHHS MYTarcHOB; OOBSCHATh BO3MOXKHBIC IPUYHMHBI
HACJIEACTBEHHBIX 3a00JI€BaHMUIA.

BoinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHThCS:



— JaBaTh HaydyHOe OOBSCHEHHE OHOJIOTHYeCKUM (hakTam, TpoleccaM, SBICHUSM,
3aKOHOMEPHOCTSIM, HCIOJb3Yysl OHOJIOTMYECKHE TEOPUU (KJIETOUHYIO, SBOJIIOLMOHHYIO),
yueHne o Owuocdepe, 3aKOHBI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH WM3MEHYHBOCTH; —
XapaKkTepU30BaTb COBPEMEHHBIC HAIIPABICHUS B PAa3BUTUU OMOJOTHM;, OIHUCHIBATH HX
BO3MOXXHOE HCIOJBb30BAHUE B MPAKTUYECKOH JESITEIBHOCTH; — CpPaBHUBATh CIIOCOOBI
JeJIeHUs KJIeTKH (MHUTO3 M MeH03); — pellaTh 3aJadyd Ha MOCTpoeHue (parMeHTa BTOPOI
nenu JIHK mo npemnnoxennomy ¢parmenty neppoit, ”uPHK (MPHK) mo ywactky JIHK; —
pelath 3aJayd Ha ONpEJEJIeHHE KOJIMYEeCTBa XPOMOCOM B COMATUYECKHUX M TIOJOBBIX
KJIETKaxX, a TakXke B KJIETKaX Iepe] HauyalioM JelieHus (Melo3a WIM MUTO3a) U MO €ro
OKOHYaHUMU ([JI1 MHOTIOKJIETOYHBIX OpPraHM3MOB); — pellaThb I'€HETUYECKUE 3a/Jayd Ha
MOHOTHOPHUIHOE CKPEUIMBAHUE, COCTABIISATH CXEMbl MOHOTHOPHIHOTO CKpEIIMBAaHUS,
IOpUMEHSST 3aKOHBI HACJIEJCTBEHHOCTH M HCIIONB3Ys OHOJOTHYECKYI0 TEPMUHOJIOTHIO H
CUMBOJIMKY; — yCTAaHaBJIMBAaTh TUIl HACJICJOBAHMSI U XapaKTep IpPOSBIEHUS MpPU3HAKA IO
3aJJaHHOM CXeMe pOJIOCIOBHOM, TNPUMEHSS 3aKOHbl HACIEACTBEHHOCTH; — OIICHUBATh
pe3ynbTaThl  B3aUMOJICHCTBUS 4YEJOBEKAa M OKpYXKalolledl cpeibl, IPOrHO3UPOBATH
BO3MOXXHBIE TIOCJIE/ICTBUSA JIEATEIBHOCTH YEJIOBEeKa JJs CYLIECTBOBAHMS OTIENIBbHBIX
OMOJIOTHYECKNX OOBEKTOB U LIEJBIX MPHUPOJHBIX COOOILIECTB JaBaTh HAyYHOE OOBSICHEHUE
OuonornyeckuM  (axkTaMm, mporeccaM, SBICHHUSAM, 3aKOHOMEPHOCTSM,  HCIOJb3YA
Ounonornyeckue TeopuH (KJIETOYHYIO, ABOJIOIMOHHYIO), Y4eHHE O Omocdepe, 3aKOHBI
HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH HW3MEHYMBOCTH; JaBaTh HaydHOE OOBSICHEHHE
OuonornyeckuM  (axkTaMm, mporeccaM, SBICHHUSAM, 3aKOHOMEPHOCTSM,  HCIOJb3YA
Ouonornyeckue TEOpUM (KJIETOYHYIO, HBOJIOIMOHHYIO), Y4eHHE O Ouocdepe, 3aKOHBI
HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH W3MEHUMBOCTH;,  XapaKTEpHU30BaTh COBpPEMEHHBIC
HANpaBlIEeHUSI B pPa3BUTUU OHOJOTWU; OMHUCHIBATH HUX BO3MOXKHOE HCIIOJIIb30BAHHUE B
MPAKTUYECKON NeATEIbHOCTH; CpPaBHHUBATh CIOCOOBI JETCHHS KIETKH (MHTO3 U MEHO03);
pemiate 3amadyd Ha mocTpoeHue ¢parmenta Bropod nenu JHK mo mnpeamoxkeHHOMY
¢dparmenty nepsoi, ”PHK (MPHK) mo ywactky JIHK; pemars 3amaun Ha ompeneneHue
KOJIMYECTBA XPOMOCOM B COMAaTHMYECKMX M TOJOBBIX KJIETKaX, a TakkKe B KIIETKax Mepen
HayaJioM JelieHusi (Melo3a WM MHUTO03a) M IO €ro OKOHYAaHWUU (IJII MHOTOKJIETOYHBIX
OpraHM3MOB); pelIaTh FEHETUYECKUE 3a/1a4l HAa MOHOTMOPHUIHOE CKPEIINBAHNUE, COCTABIIATD
CXEeMbl MOHOTHOPUTHOTO CKPEIMBAHUs, IPUMEHSS 3aKOHBI HACIEICTBEHHOCTU M UCIIONB3YS
OMOJIOTUYECKYI0O TEPMHUHOJOTHI0O W CHMBOJUKY; YCTaHABIMBATh THUIl HACJIEIOBAaHUS U
XapakTep MPOSIBICHUS TMPU3HAKA MO 33aJaHHOW CXeMe POJIOCIOBHOM, TMPUMEHsS 3aKOHBI
HACJICICTBEHHOCTH; OLIEHWBATh PE3yJIbTaThl B3aMMOJACHCTBHS UEIOBEKA U OKpPYXKArOIIeH
Cpelbl, TPOrHO3MPOBATh BO3MOXHBIE TIOCIEACTBUS  JEATENILHOCTH 4YelloBeKa s
CYIIECTBOBAHMS OTAEIbHBIX OMOJIOTMYECKUX O0BEKTOB U LEIBIX MPUPOAHBIX COOOIIECTB.

BorinyckHuK Ha 02a30BOM yPOBHE HAYUMTCS:

e pAacKphIBaTh Ha MpHUMEPax poib OMONOTHMH B (POPMHPOBAHUU COBPEMEHHOW Hay4HOM
KApTHUHBI MUpPA U B IPAKTUYECKON JIEATEIbHOCTH JIFOEH;

e T[IOHMMAaThb M OMNKCHIBaTh B3aMMOCBSI3b MEX]Y €CTECTBEHHBIMH HayKaMH: OHOJIOTHEl,
¢bu3KKON, XUMUEH; yCTaHABIMBATh B3aUMOCBSI3b IPUPOIHBIX SBJICHUI;

e TIIOHMMAaTb CMBICJ, pa3jJM4aTb M  ONHUCHIBATH  CHUCTEMHYIO  CBS3b  MEXKIY
OCHOBOIIOJIATAIOIIMMU ~ OMOJIOTMYECKMMH  IMOHATUSAMH: KJIETKA, OpraHu3M, BUJ,
sKocucTeMa, onocdepa;

e HCHOJb30BATH OCHOBHBIE METOABI HAYyYHOIO IO3HAHHUA B Y4YEOHBIX OMOJIOTMYECKUX
UCCIICIOBAaHUSX, MTPOBOJIUTH IKCIEPUMEHTHI IO M3YUCHHIO OMOJIOTHYECKUX OOBEKTOB M



SIBIICHUH, OOBSACHATH PE3YNbTaThl YKCIIEPUMEHTOB, aHAIH3UPOBATh UX, (POPMYITHPOBATH
BBIBO/IBI;

(GbopMyITUPOBaTh TUIIOTE3bI HA OCHOBAHHUH MPEIJIOKEHHONW OMOIOrHuecKoil nHpopmanuu
U TpeJyiaraTh BApUaHThl IPOBEPKU THIIOTES;

CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI MEXKIy COOOW MO 3aJlaHHBIM KPUTEPHUSIM, AeJaTb
BBIBOJIbI U YMO3AKJIIOUEHHS HA OCHOBE CPABHEHUS;

000CHOBBIBaTh €IMHCTBO JKUBON W HEXUBOW TPUPOJBI, POJICTBO >KUBBIX OPTaHH3MOB,
B3aMMOCBS3M OPraHU3MOB U OKPY’Kalollel cpeibl Ha OCHOBE OMOJIOTMYECKUX TEOPHUIA;
MPUBOJUTH TPHUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCTUHEHUH KIETKU
(6enKoB, KUPOB, YIIIEBOIOB, HYKJICMHOBBIX KHCIIOT);

pacno3HaBaTh KJIETKU (IPOKapHOT U 3YKapHOT, PACTEHUN U JKUBOTHBIX) MO ONHUCAHMIO,
HA CXEMAaTUYECKUX M300paKEHUSAX; YCTAHABIMBATH CBS3b CTPOCHUA U (PYHKIHMA
KOMITOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOT000pa3He KIETOK;

pacro3HaBaTh MOMYJISAIUI0 U OMOJIOTMYECKUN BUJ] IO OCHOBHBIM MTPU3HAKAM;

OMHKCHIBATh (DEHOTHI MHOTOKJICTOYHBIX PACTCHUH M KUBOTHBIX IO MOP(OIOrHIecKOMY
KPUTEPUIO;

00BSACHATH MHOTOOOpa3ue OpraHu3MOB, IPUMEHSS BOJIIOLUOHHYIO TEOPUIO;
KJIaCCU(UIIUPOBATh OMOJOTHYECKHE OOBEKThl Ha OCHOBAHHHM OJHOTO WM HECKOJIBKUX
CYIIECTBECHHBIX TPU3HAKOB (THIIBI IMHTaHUS, CIIOCOOBI MBIXAHHWS W Pa3MHOXKCHHUS,
O0COOEHHOCTH Pa3BUTHS);

OOBSCHATH IPUYUHBI HACJICICTBEHHBIX 3a00JICBaHUM;

BBISIBJISITH U3MEHUYMBOCTh Y OPTaHU3MOB; OOBSICHITH MPOSIBICHHUE BUOB U3MEHYMBOCTH,
UCIOJIb3YSl  3aKOHOMEPHOCTH  HM3MEHUMBOCTH; CpPaBHUBAaTh  HACJIEJCTBEHHYIO W
HEHACIIEJICTBEHHYIO U3MEHUNBOCTD;

BBIBJIAITH ~ Mop¢osiornueckue,  (U3MOJOTHYECKHE,  TOBEJCHUYECKHE  aJanTaluu
OpPTaHU3MOB K Cpejie OOMTaHUS U JEHCTBUIO KOJOTHYECKHUX (DAaKTOPOB;

COCTaBJISITh CXEMBI IIEPEHOCA BELIECTB U SHEPTUU B SKOCHCTEME (LIeTI TUTaHMUS);
NPUBOJIUTH JIOKa3aTeIbCTBA HEOOXOAMMOCTH COXpaHEHHUs OuopasHooOpazus Juis
YCTOWYMBOTO Pa3BUTHUS U OXPAHbI OKPYKAKOLIEH CPEIbI;

OIICHUBATh JIOCTOBEPHOCTh OHOJOTHYEeCKOW WH(OpMALMU, TOMYyUYEHHOW W3 pPa3sHBIX
MCTOYHUKOB, BBIJIENIATH HEOOXOIUMYIO0 MH(OPMALIUIO JUIsl HCIOJIb30BAHUS €€ B y4eOHOM
JESTENIbHOCTH U PEIIeHUH MPAaKTUYECKUX 3a/1a4;

MPEACTABIATh OHMOJIOTHUECKYI0 HH(OpMalUi0 B BUIE TEKCTa, TaOJIUIbI, Tpaduka,
JTUarpaMMbl U IeTIaTh BBIBOJIbI HA OCHOBAaHUH MPEACTABICHHBIX JaHHBIX;

OLICHMBATh POJb JOCTHKEHUIN T'€HETHKH, CEJIEKIMH, OMOTEXHOJIOTMH B MPAKTUYECKOU
JESITEIbHOCTH YeIOBEKa U B COOCTBEHHOM KU3HU;

OOBSCHATH HETAaTUBHOE BIIMSHUE BEIIECTB (QJIKOTOJIS, HUKOTHHA, HAPKOTHYECKHUX
BELIECTB) Ha 3apOJBIILIEBOE PA3BUTHE YEIIOBEKA;

OOBSCHATH TIOCIICJICTBUS BIIUSIHUSI MyTareHOB;

OOBSACHSATH BO3MOKHBIE IPUYUHBI HACTIEICTBEHHBIX 3a00JIeBaHUH.

BbinyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYHUThCH:

aBaTh Hay4yHoe OOBbsSCHEHHE OHOJOrHYecKUM (QakTam, MpoleccaM, SBICHUSM,
3aKOHOMEPHOCTSIM, UCHOJIb3ys OMOJOrMYECKHe TEOpUH (KJIETOYHYIO, 3BOJIOIHMOHHYIO),
yueHue o 6nocdepe, 3aK0OHbI HACJIECTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYHBOCTH;
XapaKTepu30BaTh COBPEMEHHBIC HAIPABICHHUS B Pa3BUTHH OHOJOTMH; OMMCHIBATH HX
BO3MO>KHOE HCII0JIb30BaHHE B MPAKTUUECKON JESITEIbHOCTH;

CPaBHHBATh CIIOCOOBI JIEICHUS KIETKU (MHUTO3 U MEH03);

pemath 3amadu Ha mocTpoeHue (parmenta Bropou menu JIHK mo mpemnoxeHHOMY
¢parmenty nepsoii, uPHK (MPHK) no yuactky JIHK;



e pelaTh 3aJa4d Ha OMNpE/eJeHHUE KOJWYECTBA XPOMOCOM B COMATHMUYECKHX M IMOJIOBBIX
KJIETKaX, a TakKe B KJIETKax IMepej HadajaoM JelieHus (Meio3a Wi MUTO3a) U IO €ro
OKOHYAaHUH (1711 MHOTOKJIETOUHBIX OPraHU3MOB);

e pemiaTh IeHETUYECKHE 3aJaud Ha MOHOTHOPHIIHOE CKpEIIMBAaHHE, COCTaBISATH CXEMBbI
MOHOTHOPUAHOTO CKpEHIMBAHUS, MPUMEHSS 3aKOHbI HACJICJACTBEHHOCTH U HCIOJIb3YS
OHMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

e YCTAaHABJIMBATh THUIl HACJICIOBAHUSI W XapakTep MpPOSBICHUS IMpU3HAKA MO 3aJaHHOMN
CXEMe€ POJOCIOBHOM, MPUMEHSIS1 3aKOHBI HACJIeICTBEHHOCTH;

e OILICHUBATh PE3yJbTaThl B3aUMOJCHCTBUSI YEJIOBEKAa M  OKpPYXKAIoled Cpempbl,
MIPOrHO3UPOBATh BO3MOKHBIE TIOCIIEACTBUS ACSITEILHOCTH YEIOBEKA TSl CYIECTBOBAHUS
OTJICITBHBIX OMOJIOTUYECKUX OOBEKTOB U IEIIBIX IPUPOTHBIX COOOIIECTB.

COJAEPKAHUE YYEBHOI'O ITIPEIMETA
BuoJiorus kak KOMILIEKC HAYK 0 'KUBOM Ipupojae

buonmoruss Kak KOMIUIEKCHas HayKa, METOAbl HAy4yHOrO II03HAHMs, MCIIOJIb3yeMble B
ouonorun. Cospemennvie Hnanpasnenusi 6 Ouonocuu. Ponp Ouonornu B (OPMUPOBAHUU
COBPEMEHHOM Hay4HOH KapTUHBI MHpa, IPAKTUYECKOE 3HAU€HHE OMOJIOrMYECKUX 3HAaHUM.

buonornyeckue cCUCTEMBI Kak npeaAMET U3YUCHUA OHOJIOTHH.
CprKTypHLIe Hu q)YHKIII/IOHaJ'II)HLIe OCHOBBI )KU3HH

Monexynsipable OCHOBBI ku3HH. Heopranwueckue BeriecTBa, X 3HadeHHe. OpraHuyeckue
BelecTBa (YIJIeBOAbBI, JHMMHUJbLI, O€NIKH, HYKJIEWHOBbIE KHUCIOTh, AT®) U uX 3HAYCHUE.
buononumepsl. /{pyeue opeanuueckue éewecmea kiemku. Hanomexnonocuu 6 buonozuu.

IMuronorus, METOAbI LMUTOIOTMU. POJIb KIIETOYHOW TEOpPUH B CTAaHOBJICHUH COBPEMEHHOU
€CTECTBEHHO-HAyYHOU KapTHHbI Mupa. KieTku npokapuoT u sykapuoT. OCHOBHBIE YacTU U
OpraHOM/Ibl KJIETKH, UX (QYHKIIHH.

Bupycsl — HeknerouHast popma )KU3HH, Mepbl TPOPUIAKTUKN BUPYCHBIX 3a00JI€BaHU.

KusnenesrenoHocTh KieTku. Ilmactuueckuit ooMeH. POTOCHMHTE3, XEMOCHHTE3. buocuHTe3
Oenka. OHepreTuueckuil oOMeH. XpaHeHue, Iepefadya M peaju3alus HacleACTBEHHON
uHpopmanuu B kierke. ['eHermueckuil koa. ['en, reHom. ['enomuka. Bausnue napxoecennvix
eewecms Ha npoyeccyvl 8 Kiemxe.

Knerounsri IIUKII: I/IHTCp(bEBa U AejaeHue. Murto3 u Meﬁ03, nx 3HaueHue. CoMaTuyecKue Hu
ITOJIOBBIC KJICTKH.

Opranusm
Opranusm — eauHoE 1IENOE.
KuznenestenbHOCTh Opranu3Ma. Perynsnust yHKIIUNA opraHu3ma, ToMeocTas.

Pasmuoxxenne opranu3moB (Oecmosioe u 1ooBo€). Cnocobvl pasmHoOdiCeHUs y pacmeHuti u
arcusomueix. IHAMBUAYaTbHOE pa3BUTHE oOpraHusma (oHToreHe3). [IpuumHBI HapylieHUH
pa3BUTHA. PenpoayKTHBHOE 3/I0pPOBBE UYEJIOBEKA; TMOCJCACTBUS BIUSHUS AIKOTOJIsI, HUKOTHHA,
HapKOTHUYECKUX BEIIECTB Ha SMOpPUMOHAIBHOE pa3BUTHE uelloBeKa. KusHeHnHble YUKIbl PA3HbIX
2PYNN OP2aHU3MO8.

FeHeTI/IKa, METOAbI TCHCTUKU. FGHGTI/I‘IGCKaH TepMI/IHOJIOFI/ISI nu CHUMBOJINKA. 3aKOHBI
HacnencTBeHHOCTH . Menaens. XpoMocoMHasi TeOpHsi HaclaeACTBEHHOCTH. OnpenesieHue mnosia.
CrenieHHoOe ¢ IIOJIOM HaclIeI0BaHueE.



'enernka demoBeka. HacnencTtBeHHble 3a00JieBaHUS YENOBEKA M WX MPEAYNPEKICHHUEC.
DTHUYEeCKHUE acTeKThl B 0071aCTH MEAUIIMHCKONW T€HETUKH.

I'evotnn wu cpeaa. HeHaCJ'IeI[CTBeHHaH U3MCHYHBOCTbD. HaCJ'IeI[CTBeHHaH U3MCHYHBOCTD.
MYTaI‘ CHBbI, UX BJIMAHUC HA 3JOPOBLC UCIOBCKA.

Jlomectukauuss ¥ cenekuusa. Meronasl cenekuuu. buorexHonorus, ee HamnpaBleHUs W
NEPCIEKTUBBI pa3BUTUs. buobezonacnocme.

Teopus 3BOJTIOUUH

Pa3BuTne 3BOMIOIMOHHBIX UJEH, 3BOJOIMOHHAs Teopusi Y. JlapBuHa. CuHTEeTHYECKas TEOpUs
sBONIONMU. CBUIETENHCTBA IBOIIOLUU KUBOU NPUPOABI. MUKPOIBOIIONKS U MAKPOIBOJIIOIHSI.
Bun, ero kputepum. llomynsmuss — 3JIeMEHTapHas €IWHMIIA SBOJIONHH. JIBHIKYIIHE CHIIBI
ABOJIIOIMH, UX BIMSIHUE HA reHO(OH I MonyJsiiui. HanpasieHus 3BOJIOIIH.

MHuoroo0Opa3ue OpraHM3MOB KakK pe3yJabTaT d3BOJIONWH. [IpHHIOWIBI  KiIaccU(DUKAIHAH,
CHCTEMaTHKa.

Pa3zButHe ;ku3HH HA 3emiie

['unoressl nmpoucxoxaeHus Ku3HU Ha 3emiie. OCHOBHBIE 3TAIbl IBOTIOIUNA OPTaHUYECKOT0 MUPa
Ha 3eMIe.

CoBpeMeHHbIE TIPEACTABJICHHUS O MPOUCXOXKIACHUM  YEJOBEKAa. OBOJIIOIHUSA  YeJIOBEKa
(anTpormorenes). JIBwKyIiue CHIIBI aHTpoIoreHesza. Pacwkl denmoBeka, MX MIPOUCXOXKICHUE H
€IUHCTBO.

Opranu3Mbl H OKpYKawInas cpeaa

[TpucnocoOneHuss OpraHu3MOB K JIGHCTBHIO JKOJOTMUYeCKHX (akTopoB. buoreoreHos.
Okocucrema. Pa3HooOpasue skocucteM. B3anMoOTHOIIEHHS NOMyNALMNA pPa3HBIX BHJIOB B
skocucTemMe. KpyroBopoT BeIecTB ¥ MOTOK SHEPTUU B IKOCHCTEME. Y CTOMUYMBOCT U JJUHAMUKA
OKOCHUCTEM. HOCJ’IGZ{CTBI/H[ BIIMSAHUA OCATCIIBHOCTH YCJIOBCKA Ha 3JKOCHCTEMBI. CoxpaHeHHe
61opa3HO00pa3ns Kak OCHOBA YCTOHUMBOCTH 3KOCUCTEMBI.

CrpykTypa 6uocdepsl. 3aKOHOMEPHOCTH CYyLIECTBOBaHUs Ouochepsl. Kpyeosopomul eewecms 6
ouocgepe.

['moGanpHble aHTPONIOTeHHbIE U3MEHEHUs B Onocdepe. [IpobieMbl ycTOMUUBOTO pa3BUTHSL.

Hepcnekmuebz paseumiu buonocuyecKux HAyK.

TEMATHYECKOE IIVIAHUPOBAHUE
10 knacc. 1 yac B Heaes1o (34 yaca B roa)

Aradonona, U. b., buomorust 10 kmacc: bazoBeiii u yrnyonéHueiii ypoBeHb: yueOHuk/ U.B.
Aradonosa, B. 1. CuBornazos. — 2-¢ u3j., ctepeotun. — M.: [Ipoda, 2020.

Ne ypoka Tema JlaGopaTopHbie pa6oThI
Buosiorust kak Hayka. MeToabl HAYYHOTO O3HAHUSI.
(1uac)
1 Kpatkas uctopus pazsutus omoyornu. Cucrema

OMOJIOTHYECKHUX HayK. MeTopl.

Kuertka. (12uacoB)

2 WcTopus usyuyenus kinetku. Kinerounas teopust.




XHUMHUYECKUH COCTaB KJICTKHU. Bo;[a 1 MUHCPAJIBHBIC COJIN.

Jlunune! u yrueBogml.

benkn.

Hyxnennossle kucnotel. JHK u PHK.

~Noojo|b~w

SYKapI/IOTI/I‘IeCKaSI KJICTKa.

Nel CpaBHutensHoe
CTpOEHHE PACTUTEIILHOU U
YKUBOTHOM KIIETOK.

8 SAnpo.

9 [TpokapuoTnyeckas KJIeTka.

10 Peanuzarust Hac/IeICTBCHHOM HHPOPMAIHH B KIIETKE.

I'eneTmueckuii KOz,
11 Peanuzarus HacnencTBEHHON MHPOpPMAIIHK B
knerke.(Cunres Oenka)
12 Bupycsr.
13 3auér no teme «KieTka»
Opranusm. (21 yac)

14 Opranusm — eAMHOE 11ej10e. MHOrooOpasue OpraHu3MoB.

15 OOmMeH BenecTB. DHEPreTHYecKuii 0OMEH.

16 dortocunTes.

17 Henenne knetkn. MUTO3.

18 PasmHokeHue: 0ecIoa0€e U I0JI0BOoE.

19 O6pa3zoBaHye MOJOBIX KJIECTOK. MeHo3.

20 O6pa3zoBaHye NOJOBBIX KIETOK. ['ameTorenes.

21 OmtofoTBOpEHME.

22 WnauBuyansHOe pa3BUTHE OPTaHNU3MOB.

23 OHTOreHe3 Yea0BeKa.

24 I'eHeTHKa — HayKa O HACJIEJACTBEHHOCTH U M3MEHUHUBOCTH.

25 MoHOTrHOPHIHOE CKPEIIMBAHHE. Pemrenne reseTnuecknx
3ama4

26 JurubpunaHoe CKpenuBaHue. Pemrenne reseTnuecknx
3a7a4

27 XpomocomHast Teopus. CrierieHHOe HAaCIeJOBaHKe. Pemenue reHeTHYECKHUX
3a7a4

28 CoBpeMeHHBIE MPEJICTABICHHSI O TCHE  TEHOME.

29 I'enernka momna. Pemenue reHeTHYECKMX
3a7a4

30 MonndukannoHHas U MyTallHOHHAs] H3MEHYHUBOCTb.

31 I'eHeTnka u 37J0pOBbE 4YeJIOBEKA.

32 3auét no Teme «Opranuzm»

33 Cenexnusi: OCHOBHEIE METOIBI U JIOCTHKEHHS.

34 BHOTEeXHOJIOTHUS: TOCTIKEHHS U IEPCIIEKTHUBBI PA3BUTHS.

11 knacc 1 yac B Heaes1o (32 yaca B roa).

CusornazoB, B.M. buonorus: OOmass Owmonorus. ba3omeiii ypoBenb. 11 kimacc: yueOHUK/
Cusornasos, B.W. Aradonosa, U. b., E.T. 3axapoBa — 7-e u3z., nepepad. — M.: [Ipocda, 2019.

No Tema JlabopaTopHbie paboTHI
ypoka
Bun. (21 vac)
1 Ucropus sBomronnonnsix uaei. Kapn Jlunne.
2 Hctopus sBomonmonHbix unen XK-b. Jlamapk.
3 IIpennocbuiku BO3HUKHOBEHUA Teopuur Yapibia JlapBuHa.
4 Teopus lapsuna.




(3]

Bun: xputepun u cTpykTypa.

NelMopdonoruueckuit
KpUTEpUil BUJA.

6 [omymsiiys — eqUHAUIIA SBOJTIOLINH.

7 @DaKTOpHI IBONIOLHNH.

8 EcTectBenHsIi 0TOOD.

9 AJanTtanuu Kak pe3yiabTaT IBOJTIOIUH. No2 BrIsiBIIeHHE TIPHUCITOCOOICHII
OpPraHU3MOB K cpeJie OOUTaHUS.

10 BunoobpazoBanue.

11 CoxpaHeHre MHOT000pa3usi BUAOB.

12 JlokazarensCcTBa HBOJIIOIHUH.

13 3auér mo Teme «OCHOBHBIC 3aKOHOMEPHOCTH 3BOJIIOIIHI.

14 ['umoTe3s! 0 MPOUCXOKICHUH KU3HH.

15 CoBpeMeHHBIC TIPEICTABICHNS O BOSHUKHOBEHUH JKU3HHU.

16 OBomoNysl XKU3HU Ha 3emJle.

17 ['urmoTe3s MPOUCXOXKISHHS YeIOBEKa.

18 [lomokeHne YenoBeKka B CHCTEME OPraHWIECKOT0 MUpA.

19 DBOIOIHSI YEIIOBEKa.

20 Pack1. PacuzM. BuoBoe eqnMHCTBO UenoBeka.

21 3auéT 1o TemMe «DBOIONMA KU3HU Ha 3eMie U

MTPOUCXOXKICHUE YETOBEKaY.
Jkocucrempl.(114acoB)

22 [IpenMert v 3a1aum SKOJIOTUU. DKOJIOTUICCKHE (DaKTOPBI.

23 Abuotrnyeckne QakTopsl.

24 bruoTtnueckue GpakTopsl.

25 CTpyKTypa 3KOCHCTEM.

26 [Mnmessle cBsa3u. KpyroBopot BeniecTs. Ne3CocraBneHnue cxeM nepeaadn
BEIIECTBA U SHEPTHH B
JKOCHCTEME.

27 Y cTOIMYUBOCTh SKOCUCTEM.

28 Biusiaue uenoBeka Ha sxocucteMbl. ArpornieHossl. OOIIT

29 Buocdepa — rmodasibHast SKOCHCTEMA.

30 Poub %UBBIX OpraHu3MoB B Ouocdepe.

31 buocdepa u yenosek.

32 OCHOBHBI€ SKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH.

Tect «DKoIOTHI»




