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AHHOTanus K padoyeil nporpamme no yueonomy npeamery «buonorus»

st 10-11 kaaccoB (Yriy0J1eHHbIH YPOBEHb)

JIOKYMEHTBI, HA 0CHOBE KOTOPBIX COCTaBJICHA
padouasi nporpaMma

AHHOTAIUSA

1. Tlpukaz MunoOpHayku Poccuu ot
17.05.2012 r. Ne 413 (pen. ot 29.06.2017)

«O06 YTBEPKJICHUU denepanabHOro
roCyJAapCTBEHHOTO 00pa3oBaTeIbLHOTO
cTaHaapTa CpeIHero o011ero
oOpa3zoBaHUs»

2. [TpumepHas OcHoBHast
oOpasoBarenbHas MpPOrpaMMa CPEIHEro
o01ero oOpa3oBaHUsI. Onobpena
penieHueM denepaibHOTO y4eOHO-

METOJIUYECKOTO OOBEAMHEHHUS 0 00IIeMy
obpazoBanuto (rmpotokoit ot 28. 06.2016 .

Ne 2/16-3)
3. OcHoBHas oOpazoBaTtesibHas
nporpamma CpEIIHETO oO1ero

obpazoBanust 'bOY COII noc. Ilpocser
M.p. Bomxckmit Camapckoit o0xacTH.
VY1Bepxaena aupekropom ['BOY COII
moc. Ilpocser (mpuka3z Nel92/1-om ot
27.08.2019)

4, T'M. Hemmmun, O.B. Cabnuna.
buonorusa. Paboune nporpammer. 10—11
KJIACCHI: yueo. nocooue TUISt
o01eo0pa3oBar. OpraHu3alMil:  YrIyOul.
ypoBenb — M.: IIpocBenienue, 2017

B cucreme ectecTBEeHHO-HAy4YHOTO OOpa3oBaHWs OWOJIOTHS KakK y4eOHBIH MpeaMer
3aHUMaeT BAXHOE MECTO B ()OPMUPOBAHUN HAYYHOW KapTHUHBI MUPA; QYHKIMOHAILHOM
IPaMOTHOCTH, HEOOXOIWMOM JIsi TIOBCEIHEBHOW J>KW3HHW; HABBIKOB 3J0pPOBOTO U
0e30MacHOro ISl 4YeloBEeKa M OKpYyKawlled cpeapl o0pa3a KU3HH, SKOJIOTHYECKOTO
CO3HAHUS; IIEHHOCTHOTO OTHOIICHMSI K >KMBOW TPHPOAEC U YEIIOBEKY; COOCTBEHHOM
MO3UIIUA TI0O OTHONICHUIO K OHOJIOrHYecKor WHGOpMAIMH, TOJy4aeMOl M3 Pa3HBIX
HMCTOYHHUKOB.

OcBoeHue mporpamMmbl MO OMOJOTHHM OOECIeunBaeT OBJIAJEHUE OCHOBAMHU yueOHO-
MCCIICZIOBATENILCKON  NIeATEIHbHOCTH, HAYYHBIMH METOJaMH pEIICHHUS Pa3IMYHbIX
TEOPETUYECKUX U MPAKTHUECKUX 3a/1a4.

N3ydenue 6uosoruu Ha mpopuILHOM YPOBHE

» OpUEHTHPOBAHO Ha TMOATOTOBKY K TMOCIEAyomeMy MpodeccHoOHATBHOMY
00pa30BaHUIO; Pa3BUTHE WHAMBUIYAIbHBIX CLIOCOOHOCTEH OOydarouiuxcs myTtém Oosee
rIyOOKOTO, dYeM TIpeaycMaTpuBaeTcs 0a30BbIM YpPOBHEM, OBJIQJCHHS OCHOBaMH
OMOJIOTUH ¥ METOIaMH M3yYCHHS OPTaHUYECKOTO MHPA,;

» o0ecrieurBacT MPUMEHEHHUE TIOTYUCHHBIX 3HAHUHU I PEIICHUS MPAKTUICCKUX H

y4eOHO-UCCIIeIOBATEIbCKAX ~ 3a/1ady, YMEHHWE CHCTeMAaTH3UpoBaTh U  0000mIaTh
MOJIyYeHHBIC 3HAHWS; OBJAJCHUE OCHOBAMH MCCJIEIOBATEIbCKON JIESITEIbHOCTH
OMOJIOTUYECKOW  HAMpaBJICHHOCTH W  TPaMOTHOTO  O(QOpPMIICHUS  TOJYYECHHBIX
PE3yNbTATOB;

» mo3BoisieT  QopMmHpoBaTh Y OOydYAIOIMIUXCS ~ yMEHHE  aHAIU3UPOBATH,

MIPOTHO3MPOBATh U OLICHUBATh C MO3ULHUU IKOJIOTMYECKON O€30MacHOCTH IMOCIEICTBUS
NEATEIIBHOCTH YEJIOBEKA B DKOCHCTEMAX;

» B 4acTH (OPMHUPOBaHUS y OOYyYAIOUIMXCS HAYYHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIlEHAayYHbIX METOAOB, OCBOEHUS NPAKTUYECKOTO NPUMEHEHUS HAyYHBIX 3HAHHUU
OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SIX C MpeaMeTaMu 00JiacTeld €CTECTBEHHBIX,
MaTeMaTUYECKUX U TYMAHUTAPHBIX HAYK.

N3yuyenne Owuonoruu co3naér yciaoBust it QOpMUpOBaHUS Yy OOydaromMXcs




MHTEJUICKTYaJbHbIX,
KOMIIETEHIIHH.
Pabouasi mnporpaMMa peaju3yercsi B Y4 eOHUKAX:
1. buonorusa. OOmras Owosorusa. 10-11 xkmaccer:

IrpaxKIaHCKUX,

— M.: IIpocsemenue, 2020

2. buonorug. OOmaga Owonorusa. 10-11 xmaccer:

— M.: [Ipocemnienne, 2020

KOMMYHHKAITUOHHBIX

yUpexKJIeHHU: Tpodui. ypoBeHb: B 2 4., 4. 1/moxa pen. B.K. lllymaoro u I''M. JlpiMiuiia.

yupexaeHuit: mpopui. ypoBeHs: B 2 4., 4. 2/mox pea. B.K. lllymuoro u I'.M. [IpimMiuia.

U MHQOPMAIMOHHBIX

yueb. s o0ureodpa3onar.

yueb. s o0ureodpa3onar.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA BUOJIOI'UA

B 10-11 KITACCAX (HA TIPOPUJIBHOM YPOBHE)

JIMYHOCTHBIE U MeTanpeIMeTHbIe pe3yJbTaThl peacrasieHsl B pasgene 1.2 OOII COO I'BOY COII noc. ITpocser

INPEJIMETHBIE PE3YJIBTATHI

BbInyCKHUK HAYy4YUTCS

Boinycknuk nonyuum
603MOICHOCHb HAYYUMBCA

OIICHUBATH POJIh OMOJIOTUYECKUX OTKPHITHN M COBPEMEHHBIX MCCIICIOBAHUN B Pa3BUTUH HAYKU
U B IPAKTUYECKOUN JACSITEIBHOCTHU JTIOJIEH;

OIICHWBATh POJIb OWOJOTMM B (POPMUPOBAHWUU COBPEMEHHOW HAyYHON KAapTUHBI MUPA,
IIPOTHO3UPOBATH MIEPCIIEKTUBEI Pa3BUTHS OMOJIOTHH;

YCTaHaBIMBAaTh M XapaKTePH30BaTh CBA3b OCHOBOIMOJATAIOIIUX OHOJOTUYECKUX TOHATHH
(kIeTka, OpraHu3M, BHJ, dKocucTeMa, Ouocdepa) C OCHOBOMOJIATAIOIMIMMHU TOHATUSIMHU JAPYTHUX
€CTECTBCHHBIX HayK;

O00OCHOBBIBaTh CHCTEMY B3IJISIIOB HA KUBYIO MPUPOIY M MECTO B HEH HYENOBEKa, MPUMEHSS
OMOJIOTUYECKHUE TCOPHH, YICHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI KX TPUMEHUMOCTH;
POBOUTh y4eOHO-UCCIICOBATEIBCKYIO AESITEIbHOCTh N0 OMOJOTHH: BBIABUTATh THIIOTE3HI,
IUIAHUPOBATh pPaboTy, OTOMpaTh W MPeoOpa3OBHIBATH HEOOXOAUMYIO HWHMOPMAINIO, TPOBOIUTH
AKCIIEPUMEHTBI, HWHTEPIPETUPOBATh PE3YJIbTATHI, JENaTh BBIBOJBI HAa OCHOBE IMOJYYCHHBIX
pe3yJbTaToB;

Op2aHU308b18aMb u
npoeooums UHOUBUOY ATILHYIO
UCc1e008amenbeKyo
oessmenbHOCmb no buoro2uu (Uau
paspabamuléamsy

UHOUBUOY ATILHDILL npoexm):
8b108U2AND eunomesul,
NIAHUPOBAmMs pabomy, omoupams
u npeobpazoevieams
HeoOX00UMYI0 ungopmayuio,
npo8ooUms 9KCNepUMeHmul,
UHmMepnpemuposamy
pe3yrbmamol, 0el1amsv 8bl800bl HA




— BBIIBJIATH M OOOCHOBBIBATH CYIIECTBEHHbIE OCOOCHHOCTHM pa3HbIX YPOBHEW OpraHuzanuu
KU3HU;

—  YCTaHaBJIMBAaTh CBSI3b CTPOEHUS U (DYHKIMI OCHOBHBIX OHMOJOTMYECKHMX MAKPOMOJIEKYJ, HX
POJIb B MpoIleccax KIETOYHOTO MeTab0I13Ma;

— pemaTh 3ajauyd Ha ompejaesneHue nocienoBatenbHocTH HykiaeoTuaoB JIHK n uPHK (MPHK),
antukogonoB TPHK, mocienoBaTenbHOCTH aMUHOKUCIOT B MOJIEKyJe Oelka, MPUMEHSS 3HAHUS O
pEAKLMSAX MATPUYHOTO CUHTE3a, TCHETUYECKOM KOJE, TPUHIIUIIE KOMILIEMEHTAPHOCTH;

—  JIenaTh BBIBOJABI 00 M3MEHEHUSX, KOTOPBIE MPOM3ONAYT B IMpoIleccaX MAaTPUYHOTO CHHTE3a B
CJIydae U3MEHEHUs MOCIeA0BaTeIbHOCTH HyKIeoTH10B JTHK;

— cpaBHHBATh (a3bl JACIICHUs KJIETKHU; PellaTh 3aJa4i Ha ONpeIeTIeHUe U CPaBHEHHE KOJIMYECTBA
reHeTuaeckoro marepuaia (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HBIX
¢dazax KJICTOYHOTO ITUKIIA;

—  BBUIBJISITH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI KJIETOK OPraHU3MOB pPa3HBIX LAPCTB >KUBOMU
MPUPO/JIbI, YCTAaHABIIMBATH B3aUMOCBSI3b CTPOCHUS U QYHKIIUN YacTel U OpraHOUI0B KIICTKU;

— 00OCHOBBIBaTh B3aMMOCBS3b IUIACTUYECKOTO M DHEPreTUYecKoro OOMEHOB; CpaBHUBATH
MPOIIECChl IJIACTUYECKOTO M DHEPreTUYECKOro OOMEHOB, MPOUCXOJAIIUX B KJIETKaX KUBBIX
OPTraHU3MOB;

—  OMNpPEIEIISITh KOJIUYECTBO XPOMOCOM B KJIETKaX PACTEHUI OCHOBHBIX OT/EJIOB HAa Pa3HBIX ATamax
KU3HEHHOTO 1IUKJIA;

— pemiaTh TEHETHMYECKHE 3a/laud Ha JIUTHOPUIHOE CKPEIIMBAaHMUE, CILEIUICHHOE (B TOM YHCIE
CIEIUICHHOE C TI0JIOM) HacCJEeJIOBaHHWE, AaHAIM3UPYIOIIEe CKPEIIMBAaHUE, TMPUMEHSS 3aKOHbI
HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CLEIUIEHHOI'O HACJIE0OBAHMS,

—  pacKpbIBaTh MPUYUHBI HACJIEICTBEHHBIX 3a00JIEBaHUM, apryMEHTUPOBATh HEOOXOAUMOCTh MEp
MPEeAyNPEeXICHUS TaKUX 3a00JI€BaHU;

—  CpaBHMBATh pa3HbIe CIIOCOOBI PA3MHOKEHUSI OPTaHU3MOB;

—  XapaxkTepu30BaATh OCHOBHBIE ATAIIbl OHTOI'€HE3a OPTAHU3MOB;

— BBIABJISITh TPUYUHBI U CYIIECTBEHHBbIC MPU3HAKU MOAU(DUKAIMOHHOW U MYTAI[MOHHOM
W3MEHYHMBOCTH; 0OOCHOBBIBATH POJIb N3MEHYMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOOpE;

— 00OCHOBBIBaTh 3HAYEHHE PA3HBIX METOJOB CEJIEKIMU B CO3JaHHH COPTOB PACTEHUH, MOPOJ
YKMBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBaTh MPUYMHBI U3MEHSIEMOCTH M MHOrooOpa3us BUAOB, MPUMEHSISI CUHTETUYECKYIO
TEOPHIO IBOJIIOIUY;

OCHOBe NOJIYYEHHBIX
pe3yibmamos, npeocmasisimo
NPOOYKM CBOUX UCCNe00BAHULL,

—  NPOSHO3UPOBAMb
nocieocmesus cobcmeeHHbIX
uccnedosanuil c yuemom
IMUUECKUX HOPM U IKOJIOSUYECKUX
mpebosaHull;

— @vloeNsimb  CyujecmeeHHble
0COOEHHOCMU HCUSHEHHBIX YUKIO08
npedcmasumerneti PAa3HbIX

omoenos8 pacmeHuil. U Munos
HCUBOMHBIX, U300PANCAMb YUKIIbL
pazeumuisi 8 8uoe cxem,

—  aHaIU3UPOBAMb u
UCNONb3068AMb 8 peuteHuu
VUEOHbIX U UCCNe008AMENbCKUX
3a0au uHgpopmayuo 0
COBDEMEHHbIX — UCCNIe008AHUAX 8
ouonocuu, Meouyune u K0JN02ul,

— apeymenmuposamo
HeobxXoo0uMocmo cunmesa
ecmecmeenHO-HAY4HO20 u
COYUOSYMAHUMAPHO20 3HAHUSL 8
9NOXY uHhopmayuonHoll
YUBUIUZAYUU,

—  MoOenuposamv  uUMeHeHue
sKocucmem noo GAUSAHUEM
PA3IuyHbIX  epynn  (hakmopos
oKpydicaroueri cpeovl,

—  ebiAGIAMb 8
UCC1e008aMeNbCKOl

npoyecce




—  XapaKTepU30BaTh MOMYJIAINIO KaK €IMHUILY SBOJIOINU, BU KaK CHCTEMATHYCCKYIO KaTeTOPHIO
U KaK pe3yJIbTaT 3BOJIIOIUH;

—  YCTaHaBIIMBATh CBSI3b CTPYKTYPHI U CBOMCTB IKOCUCTEMBI,

— COCTaBJIATh CXEMbI TEPEHOCAa BEHICCTB W DJHEPrUU B IKOCHUCTEME (CETH IHTaHHMS),
IIPOTHO3WPOBATh MX U3MEHEHUS B 3aBUCUMOCTH OT U3MCHEHUS (haKTOPOB CPE/IbI;

—  apryMEHTHPOBATh COOCTBCHHYIO ITO3HMIIMIO IO OTHOIICHUIO K 3KOJIOTHYECKHUM TpoOIeMaM M
TOBEJICHUIO B IIPUPOJHOU CPELE;

—  00OCHOBBIBaTh HEOOXOIUMOCTh YCTOMYMBOTO PA3BUTHS KaK YCIOBHSI COXpaHEeHHs Ouochepsi;

—  OIICHMBATh IMPAKTHYCCKOC M ATHYCCKOE 3HAYCHHE COBPEMEHHBIX HCCIICIOBAHHMH B OHMOJIOTHH,
MEUITMHE, IKOJIOTHH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

— BBIIBJISATH B TEKCT€ OHOJIOTMYECKOTO COJEPKaHHMS MpoOJieMy W apryMEHTHPOBAHHO €€
OOBACHATE;

— TPENCTaBIATh OMOJIOTHMYECKYI0 HHGOPMAIMI0 B BHJE TEKCTa, TaOJIHUIbI, CXEMBI, rpaduka,
JUarpaMMbl U JiejaTh BBIBOABI HA OCHOBAHWH TIPECTABICHHBIX JIAHHBIX; PEOOPa30BhIBATh IPpaduK,
Ta0MIly, AMArpaMMy, CXeMY B TEKCT OHOJIOTHYECKOTO COJICPIKaHMSI.

oesmenbHocmu nocieocmaeus
AHMPONOCEHHO20 8030€lCMBUsL HA
9KOCUCMEMbL  C80€20  PecUOHd,
npeonazams CHOCOObL CHUNCEHUS
AHMPONO2EHHO20 8030€lCMBUsL HA
DKOCUCINEMDbL,
—  UCNONBL3068aMb

npuoopemenHvle KOMNemeHyuu 6
NPAKMU4ecKol 0esmeibHOCmU U

NOBCEOHEBHO HCUSHU ons
npuoopemenus onvlma
oesimelbHOCmi,
npeouiecmayroujen
npogheccuonanvHoll, 8  OCHOBe

KOMOpOU JNiexcum Ouonocus Kax
VueOHbLl npeomen.




Mecto npeamera B yueoHoMm miiane I'bBOY COIII noc. IIpocser

Cornacuo yuebnomy miany FBOY COIII noc. IIpocBeT Ha n3ydeHne OMOJIIOTHH B
10-11 knaccax oTBoauTCs 3 4. B HeAet0, Bcero 34 nexenu, 102 4. B rof,.
Yposenwv 0b6yuenuss — yriryOnEHHBIN.

buonorus
10 xnacc 102
11 kiacc 102
Bcero 204

eau u 3axaum u3yyenus kypca «buosiorus» B crapuiei meoJie

N3yuenue kypca «buonorus» B crapiieil 1IKoJie HAMpPaBJIEHO Ha PEIIEHUE CIEAYIOIINX
3a/ay:

1) dopmupoBanue cucremMbl OHOJOTMYECKMX 3HAHUM KaK KOMIIOHEHTAa €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, WX MHTEUICKTyalbHOE U HPaBCTBEHHOE
COBEpIIIEHCTBOBaHUE, (DOPMUPOBAHNE Y HUX TYMAHUCTUUYECKUX OTHOIICHUHN U DKOJIOTUYECKU
I1eJIECO00PA3HOTO TIOBEICHHS B OBITY U TPYIOBOM JCSITEIBHOCTH;

3) BbIpabOTKY MOHMMAaHUSI OOIECTBEHHON MOTPEOHOCTH B Pa3BUTUU OMOJIOTHH, a TAKKe
(dbopMHUpOBaHNE OTHOIICHUS K OMOJOTUN KaK BO3MOYKHOM o0nacTu Oyaymied mpakTUYecKOn
NEATEIIbHOCTH.

[lenu Guosorumueckoro 0opa3oBaHus B CTapiiel MmKoje GOpMYIUPYIOTCS Ha HECKOJIbKHIX
YPOBHSIX: TJIO0ATBHOM, MeETalpeAMETHOM, JHYHOCTHOM H TMPEAMETHOM, Ha YypOBHE
TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS COJIEpKaHMs MPEeAMETHBIX mporpamm. [ioOanbHbIe
eI OMOJIOTUYECKOr0 00pa30BaHus SIBISIIOTCSA OOIIMMHU JJIs1 OCHOBHOM U CTapIIeil MIKOJIbI U
OTIPENICNISIIOTCS COLMAIbHBIMU TPEOOBAHUSIMU, B TOM 4YHCJIE HW3MEHEHHEM COIMaIbHOMN
CUTyallud Pa3BUTUS — POCTOM HMH(POPMAIIMOHHBIX MEPErpy30K, U3MEHEHUEM XapakTepa U
CrocoOOB OOIIEHHUS] U COIMANIbHBIX B3aUMOJEHCTBUN (00BEMBI M CHOCOOBI TOJTYYEHHS
MH(OpMaMU TMOPOXKIAIOT pPsA OCOOCHHOCTEH pa3BUTHS COBPEMEHHBIX IOJPOCTKOB).
HanbGonee mnpoayKTUBHBIMU [JIsi pELICHUS 3ajlad  pPa3BUTHUS TOAPOCTKA  SIBISIOTCS
COIIMOMOpaJIbHAsl M HMHTEIUIEKTyalbHasi B3pociocTh. [lomMuMo 3TOro, rnoOanbHBIC METU
bopMyIUPYIOTCS C YYETOM PACCMOTPEHHSI OMOJIOTUYECKOT0 00pa30oBaHus KaK KOMIIOHEHTa
CUCTEMBbI 00pa30BaHUs B 1LI€JIOM, TIO3TOMY OHHU SIBJISIOTCS HauboJiee OOIMMU M COLIMAIBHO
3HaYUMbIMU. C y4ETOM BBIIIEHA3BAHHBIX MOJIX0/I0B II100ATBHBIMU LEISIMU OUOJIOTUYECKOTO
00pa3oBaHUs SIBISIOTCS:

e conuanM3anusg OO0yYaroluXcsi KaK BXOXJACHHE B MHP KyJIbTYPhl U COIIMATBHBIX
OTHOIIEHUH, OOeCTeunBaloniee BKIIOUCHHUE YYaIlIUXCS B Ty WIH HWHYIO Tpymmy Ju0Oo
OOLIHOCTh — HOCHUTENS €€ HOpPM, LEHHOCTEH, OpHEHTAlMil, OCBAaMBAEMBIX B IPOLECCE
3HAKOMCTBA C MUPOM KUBOW MPUPOJIbL;

* OpUOOIIECHUE K MO3HABATEIbHOM KYJIbTYpe KaK CHUCTEME MO3HABATEIbHBIX (HAYYHBIX)
[IEHHOCTEH, HAKOIUICHHBIX OO0IIEeCTBOM B cdepe Oumonormueckord Hayku. [lomumo 3Toro,
Ouonoruueckoe 0Opa3oBaHUE HA CTApIICH CTYNEHU NMPU3BAHO 0OECIICUUTH: * OPUEHTALIUIO B
CUCTEME OTUYECKMX HOPM M IIEHHOCTEH OTHOCHUTENHbHO METOAOB, pE3yJbTaTOB M
JOCTHKEHUN COBPEMEHHOM OMOJIOTMUECKON HAYKH;



* pa3BUTHE TIO3HABATEIBHBIX KA4ECTB JIMYHOCTH, B TOM YHCJIC ITO3HABATEIBHBIX
WHTEPECOB K HM3YUYEHHUIO OOMMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEW M CaMOMy IIPOIIecCy
HAy4HOTO MTO3HAHUS,

* OBJIQJIcHHE y4eOHO-TI03HABATEILHBIMA M IIEHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTSIMU
st GOpMUPOBAaHMUSI  MO3HABATEIBHOM W HPABCTBEHHOM  KyJNbTYpbl, HAy4HOTO
MHPOBO33PEHUS, a TAK)KE€ METOI0JIOTHEH OMOJIOTHYECKOr0 IKCIIEPUMEHTA U dJIEMEHTapHBIMHU
METOAaMU OMOJIOTHYSCKUX MCCIICI0BaHUIT;

* (QopMHUpOBaHHE DKOJOTHYECKOTO CO3HAHHUSA, IIEHHOCTHOTO OTHOIICHHWS K IKHUBOH
IIPUPOJIC U YETIOBEKY.

Kypcy Ouonorum Ha cTyneHu cpeaHero oOimero oOpa3oBaHUs MPEAIIECTBYET Kypce
OMOJIOTHH, BKIIOYAIOIIHMI AJIEeMEHTApHBIE CBEJICHUS 00 OCHOBHBIX OMOJOTHYECKUX 00BEKTaX.
Conepxanue Kypca OMOJIOTHU B OCHOBHOM IIKOJIE CIYXKHUT OCHOBOM ISl M3YYCHHS OOIINX
OMOJIOTHYCCKUX 3aKOHOMEPHOCTEHM, TCOpHi, 3aKOHOB, THIIOTE3 B CTapIeH IIKoJe, TIe
oco00oe 3HAYCHHE MPUOOPETAIOT MHUPOBO33PEHUYECKHE, TEOPETUUYSCKUE TOHATHA. Takum
obOpaszom, cojepkaHue Kypca OMOJIOTHH B CTapIel MmKoJie 00Jiee MOJIHO PacKphIBaeT OOIIHe
OMOJIOTHYECKHE 3aKOHOMEPHOCTH, IPOSIBJISIONIMECS Ha pa3HbIX YPOBHAX OpraHU3aIuu
YKUBOU IIPUPOLBI.

COAEPXAHHUE KYPCA BUOJIOI'NA

Buosorusi Kak KOMIJIEKC HAYK 0 )KUBOM Mpupoae

buonorus kak koMiiekcHast Hayka. CoBpeMEeHHbIE HallpaBjieHus: B Onosoruu. Cas3b
OMOJIOTHH C APYTMMHU HayKaMu. BbINoHEHNE 3aKOHOB (PU3UKU M XUMHH B )KUBOU MPUPOJIE.
Cunmes ecmecmeeHHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM dmane
pazeumus yusuauzayuu. IlpakTuaeckoe 3HaueHUE OUOTOTHYECKUX 3HAHUH.

buonoruueckue cuctemsl Kak MpeaAMeET n3ydeHus 6uonoruu. OCHOBHBIE TPUHIIUITBI
OpraHu3aluu U PyHKIIMOHUPOBAHUS OMOJIOTHUECKUX CUCTEM. huonozuueckue cucmemol
DPA3HbBIX YPOBHEl OpeaHUu3ayuu.

['unoressl U TeOpUHU, UX POJIb B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHON
KapTUHBI MUpa. MeTO1bl HAy4YHOTO MO3HAHUSI OPTaHUYECKOT0 MUPA. DKCIIEPUMEHTAIIbHbBIC
METO/IbI B OMOJIOTHH, CTATUCTHYECKasi 00pabOTKa TaHHBIX.

CTpykrypHbIe U (YHKIIHOHAIbHbIE OCHOBbBI KM3HHU

MosekynsipHbIE OCHOBBI )KM3HU. MaKpO3JIEMEHTBI U MUKPOSJIEMEHTHI.
Heoprannueckue BemiectBa. Bosa, ee poib B xkuBoit npupoze. ['uapodunbHocTs u
ruapohoOHOCTh. POtk MUHEpANBHEIX coeil B kKieTke. OpraHnyecKue BEIecTBa, MOHATHE O
PETYISPHBIX M HEPETYIAPHBIX OnomoauMepax. YTiieBosl. MoOHOCaXapuiabl, OJIMTOCAXapPUIbI
v noyimcaxapuapl. @yHKuuu yriueBoaoB. Jiunuasl. Oynknun munuaos. benku. OyHkimn
oenkoB. Mexanusm aericteust pepmerToB. Hyknennossie kuciotsl. JIHK: ctpoenue,
cBoMcTBa, MecTononioxkenue, pynkuun. PHK: ctpoenue, Buasl, pynkunu. ATD: ctpoeHue,
¢ynkuuu. Jlpyrue oprannueckue BemiecTBa KieTku. HaHoTexHonoruu B OMOJI0TUu.

Kierka — cTpykTypHas u (yHKIMOHAJIbHAS €UHUIA OpraHu3Ma. Paseumue
yumonoeuu. COBpEMEHHBIE METOAbI U3yUYECHUS KIIETKU. KileTouHast Teopus B CBETE
COBPEMEHHBIX JAHHBIX O CTPOCHUH U (PYHKIUSAX KIETKU. Teopus cumbdbuozeneza. OCHOBHBIC
4acTH U OpraHoubl Kietku. CtpoeHue u GyHKIuu Ouonornueckux memOpas. l{uromnnazma.
SAnpo. Ctpoenue n GyHKIHH XpoMocoM. MeMOpaHHbIE 1 HEMEMOpPaHHbBIE OPTaHOU/IBI.
[urockenet. Britouennsi. OCHOBHbBIE OTIIMYUTEIHHBIE OCOOCHHOCTH KIIETOK TTPOKAPUOT.
OTnuuuTtensHble 0COOCHHOCTH KIETOK DYKapHOT.



Bupycsl — Heknerounas popma xu3nu. CrnocoOsl nepeaur BUPYCHBIX HHPEKIUN U
Mepbl TPOoUIAKTUKN BUPYCHBIX 3a00NieBaHull. Bupyconoeus, ee npakmuueckoe sHauenue.

Knerounsiit MeTabonm3m. epMEeHTATUBHBIN XapaKTep Peakinii 0OMeHa BEIIECTB.
DTarbl JHEPreTUIECKOTO 0OOMeHa. ApoOHOE 1 aHa3poOHOE AbIxaHue. Poiib KIIETOUHBIX
OpPTaHOHUJIOB B MPOIECCAX IHEPIEeTUIECKOro 0OMeHa. ABTOTPO(BI U reTepOTPOPHI.
®dotocunTe3. Pazpl PoTOCUHTE3A. XEMOCUHTES.

Hacnencreennas ungopmaius u ee peanusaius B kieTke. ['eneTnueckuit Ko, ero
CBOMCTBA. DBOJIIOIMS TIpecTaBIeH 0 reHe. CoOBpeMEeHHbIE TIPECTABIICHHS O TeHE U
reHome. bruocuHTes Geska, peakiuu MaTpUuYHOTro CUHTE3a. Perysius paboThl T€HOB U
MPOIECCOB OOMEHA BEIIECTB B KJIeTKe. [ eHHast UHXKEHEPUsl, TCHOMUKA, NPOmMeoMUKA.
Hapywenue buoxumuueckux npoyeccos 8 Kiemke noo IusHuemM Myma2eHos U HapKOSeHHbIX
eeujecms.

Krnerounslit ukit: narepdasa u neiaeHue. Mutos, 3HaueHre MUTO3a, (pa3pl MUTO3A.
ComaTniecKkue u MoJIoBbIe KIIeTKU. Meio3, 3HaueHue Melo3a, ¢gaspl Meiio3a. Meiios B
KU3HEHHOM IIMKJIE OpraHu3MoB. @OpMUPOBAHUE MOJIOBBIX KIIETOK Y IIBETKOBBIX PACTEHUN U
MMO3BOHOYHBIX JKUBOTHBIX. Pecynsiyus deleHus Kiemox, HapyuleHus pecyiayuu KaKk npuduHa
3abonesanuii. Cmeoiogvle KiemkKu.

Opranusm

Oco0eHHOCTH OJHOKJIETOUYHBIX, KOJJOHUAIBHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB.
B3auMocBs3b TKaHEW, OpraHoB, CUCTEM OPraHOB KaK OCHOBA IIEJIOCTHOCTH OpraHu3Ma.

OCHOBHBIE MPOLIECCHI, TPOUCXOASAIIME B OPraHU3ME: MIUTAHUE U MUILEBAPEHNUE,
JIBUKEHUE, TPAHCIIOPT BEIIECTB, BBIAECIEHUE, PA3APAKUMOCTD, PETYIISIUS Y OPraHU3MOB.
[Toanepxanue roMmeocTasa, IPUHITUI OOPaTHOM CBSI3U.

Pa3zmuoxkeHne oprann3moB. becronoe u 1mojaoBoe pasMHOXKEHUE. JIBOKHOE
OIUIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHH. Buabl omiogoTBopeHus y >KkUBOTHBIX. CIOCOOBI
Pa3MHOXEHUS Y pacTeHUl 1 KUBOTHBIX. [lapTeHorenes. OHTorenes. OMOpHOHATIBLHOE
passutHe. [loctamOpuonansHoe pa3Butue. [Ipsmoe u Henpsimoe pa3Butue. JKM3HEHHbIE
LUKJIbl Pa3HBIX TPYII OPTaHU3MOB. Perymsuns nHauBHAyaabHOro pa3Butus. [Ilpruunnbl
HApPYLICHUH Pa3BUTHS OPTaHU3MOB.

HcTopust BOSHUKHOBEHUS U Pa3BUTHSI TCHETUKW, METO/IbI TCHETUKU. | eHETHUECKHE
TEPMUHOJIOTHS U CUMBOJIMKA. ['eHOTHI 1 peHOTHI. BEpOATHOCTHBIN XapakTep 3aKOHOB
TE€HETUKHU. 3aKOHBI HacyeACTBeHHOCTU ['. MeHenst u yclIoBUS UX BBITOJIHEHUS.
[{uTonornyeckue OCHOBBI 3aKOHOMEPHOCTEN HaclleqOBaHUs. AHATU3UPYIOIIEe
CKpelIMBaHue. XpOMOCOMHAas TeOpUs HacaeACTBEHHOCTH. CLENIEHHOE HacaeA0BaHueE,
KkpoccuHrosep. Onpenenenue nosa. ClemieHHoe ¢ 0JIOM HacliefoBaHue. Bzaumoneiicteue
aJUIEJIbHBIX U HEaJUIENbHBIX T€HOB. | €eHeTnUecKue OCHOBBI MHANBUIYaIbHOTO PA3BUTHA.
I'enemuueckoe kapmuposanue.

I'eneTrka 4eoBeka, METOAbI U3yUEHUSI TEHETUKHU YeIOoBeKa. PenpoiykTuBHOE
310pOBbe uenoBeka. HacnencTBeHHbIe 3a001€BaHUs YENOBEKA, UX MPEAYIIPEKICHHE.
3HaueHHe TEHETUKHU JIJISl MEAUIIMHBI, STUYECKUE aCIIEKThl B 00JIACTU MEAUIIMHCKON
TE€HETUKH.

I'enorun u cpena. HenacnencreeHnas usMeHUnBOCTh. Hopma peakunn npusHaka.
Bapuanunonnsiii psi v BapuauroHHas kpusasi. HacneacrtsenHast 1BMEHUYHBOCTb. Buibl
HACJIEICTBEHHOW n3MeHYMBOCTH. KoMOMHATUBHAS M3MEHUNBOCTD, €€ UICTOUYHUKHN. MyTaIuu,
BHUbI MyTalluii. MyTareHsl, X BIHUSHUAE HA OpraHU3Mbl. MyTanuu Kak npudrHa



OHKOJIOTMYECKHUX 3a00JeBannii. BHesiepHas HacneACTBEHHOCTh M M3MEHYUBOCTD.
Anueenemuxa.

JloMecTukanus u cenekuusd. LIeHTpel oqoMalIHUBaHUS )KUBOTHBIX U LEHTPbI
MIPOUCXOXKJICHUS KYJbTYPHBIX pacTeHU. METOABI CENEKIINU, UX TEHETUYECKUE OCHOBBI.
NckyccTBeHHBIM 0TOOP. Y CKOpEHUE U OBBIIIIEHHE TOYHOCTH 0TOOpA ¢ MOMOIIBIO
COBPEMEHHBIX METOJIOB T€HETUKU U OMOTEXHOJIOTHH. ['eTepo3uc U ero UCIOIb30BAHNE B
ceseKIu. Pacumpenre reHeTUueCcKoro pa3Hoo0pas3us CeJIEKIIMOHHOI0 MaTepHaa:
MOJIUTIION NS, OTJIaJIEHHAsi THOPUIU3aIus, SKCIIEPUMEHTAIbHBIA MyTareHe3, KJIeTOUHAas
WH)KEHEPHUsI, XpOMOCOMHAasl MHXKEHEPHUs, TeHHasi HHKeHepusi. buobe3onacHoCTh.

Teopus 3BoJIOIUA

PazButue 3Bomonnonnbix uaen. Hayunsie B3risiael K. Jluanes u JK.b. Jlamapka.
OpomonuonHas teopud Y. J[apsuna. CBUAETEIHCTBA 3BOJIIOIUN KUBOU MPUPOIBI:
NaJICOHTOJIOTUYECKHUE, CPAaBHUTEIbHO-aHATOMUUECKHE, IMOPHOJIOTHYECKHE,
Oouoreorpaduueckue, MOJICKYyJIIpHO-TeHeTHYeckne. PazButue nipeacrasnenuii o Busae. Bus,
ero kpurepuu. [lomynsiius kak ¢popmMa CylecTBOBaHUS BUA M KaK dJIEMEHTapHas eIMHUIIA
sBosroLMU. CHHTETHYECKAs TEOPUS IBOJIIOLMU. MHUKPO3BOIIOLNSA U MAKPOIBOJIFOLMS.
JIBMKyIIM€E CUJIBI SBOMIOLMHU, UX BIUSHUE HA reHOPOoH I nonyJsauuu. [{peiid reHos u
Clly4ailHble HEeHANpPaBJIEHHbIE U3MEHEHUs TeHO(MOH/1a MONYJIALMU. Y paBHEHHE XapIu—
Baitn6epra. MosekyisipHO-TeHETHUECKIE MEXaHU3MBbI 3BOJTIOUUNA. DOPMBI €CTECTBEHHOTO
oTOOpa: IBXKYIIasl, CTAOUIU3UpYIOLIasi, AU3PYINTUBHAS. DKOJIOTMYECKOE U reorpaduyeckoe
BHU1I000pa3zoBanue. Hanpasnenust u myTu 3BoItouUd. GOpPMBI 3BOJTIOLIMH: TUBEPTrEeHINUA,
KOHBEpTreHIMs, apauienn3M. Mexann3Mmel agantannii. Kossomronus. Posib 3BOIIOIIMOHHOM
TEOpHUH B POPMUPOBAHUHU E€CTECTBEHHO-HAYYHOUN KapTHUHBI MUPA.

MHoroo6pasue opraHu3MoB U IPUCTIOCOOIEHHOCTh OPraHU3MOB K cpezie 0OUTaHus
Kak pe3yJbTat sBoonuu. [IpunHimne! kaccugukanuu, cucreMaruka. OCHOBHbBIE
CUCTEMATHUYECKHE TPYNIbI Oprannueckoro Mupa. CoBpeMeHHbIE MOIX0/IbI K KilacCu(UKAIIUU
OpraHU3MOB.

Pa3Butue :xu3nm Ha 3emiie

MeTobl TaTUPOBKU COOBITUI MPONIIOT0, FTEOXPOHOJOTHYECKas Kaia. [ unoressl
MIPOUCXOXKICHUS KU3HU Ha 3emiie. OCHOBHBIE ATaIlbl BOIONNH Onochepsl 3eMITH.
KittoueBbie cOOBITHS B ABOTIOLMK PACTCHUHN U KUBOTHBIX. Buimupanue 6o u e2o
NPUYUHDL.

CoBpemeHHbIe TPEACTaBICHUS O MPOUCXOKICHUH UesioBeka. CHCTEMaTHYECKOe
MOJIO’KEHUE YeJIOBEeKa. DBOJIIOIUA yenoBeka. DakTopsl 3BOIIOIUMHY YenoBeKa. Packl
YeJI0BeKa, UX MPOUCXOXKICHUE U €MHCTBO.

Opranu3Mbl 1 OKpYKawlias cpeaa

DKoJyiornyeckue pakTopbl U 3aKOHOMEPHOCTH UX BIUSHUS HA OpraHU3Mbl (IPUHIIMI
TOJEPAHTHOCTH, JIUMUTUpYIOITHE (hakTopsl). [IprucrnocobieHus opraHu3MoB K JICHCTBUIO
AKOJIOTHYECKUX (hakTOpoB. bruonornueckue putmel. BzaumoaeicTBre 3K0JI0rHYECKUX
(hakTOpoB. DKOJOTHYECKAS HUIIIA.

buoreonenos. Dxocucrema. KommnonenTs! skocuctemsl. Tpoduueckue ypoBHH. Tumbl
nuieBbix uemneu. [lumesas cets. KpyroBopoTt BEmECTB M TOTOK SHEPTUHU B SKOCUCTEME.
brotnyeckne B3aMMOOTHOLIEHUSI OPTaHU3MOB B 3KocHcTeMe. CBONCTBA IKOCUCTEM.
[IponykTUBHOCTH U GMOMAacca 3KOCHCTeM pa3HbIX THHOB. Cykiieccus. Camoperymsius



skocucteM. [locneacTBus BIUAHUA NESTEIBHOCTH YEIOBEKA HA DKOCUCTEMBI.
HeobxoaumocTh coxpanenust 0nopazHoo0pasrs SKOCUCTEMBI. ATPOIICHO3BI, UX
OCOOEHHOCTH.

Yuenue B.U. Bepuajackoro o 6uocdepe, Hoocghepa. 3aKOHOMEPHOCTU CYIIECTBOBAHUS
o6uocdepnl. KommoneHnTsl 6mochepsl 1 ux posib. KpyroBopoTsl BemiecTB B Ouocdepe.
buorennas murpaius atoMoB. OcHosHble OuoMblL 3eMmu.

Ponb uenoBeka B Ouocdepe. AHTponioreHHoe Bo3zeicTBre Ha ouochepy. [Ipuponnbie
peCypCHI M palliOHAILHOE MTPUPOI0TIONb30BaHue. 3arpsssHerne onochepnr. CoxpaneHue
MHOT000pa3usi BUJOB KaK OCHOBA yCTOMYUBOCTH Ouochepsl. BoccmanosumenvHas
akonoeus. IIpobieMbl yCTOWIMBOTO Pa3BUTHA.

[TepcniekTuBBI pa3BUTHs OMOJIOTUYECKUX HAYK, AKTyaJIbHBIE TPOOIEMbI OMOJIOTHH.

IIpuMepHbIii NepevYeHb JTa00PATOPHBIX M MPAKTHYECKUX PadoT (Ha BbIOOP
YYUTeJS):

Hcnonb30BaHue pa3inyHbIX METOAOB MIPH U3YUYEHUH OMOJIOTUYECKUX OOBEKTOB.

TexHnKa MUKPOCKOITUPOBAHUSI.

N3ydeHne KIeToK pacTeHU U )KUBOTHBIX O] MUKPOCKOTIOM Ha TOTOBBIX
MHKpOIpenaparax U UX ONUCaHHE.

[IpuroroBnenue, pacCMaTpUBAHUE U OMTMCAHNE MUKPOIIPENAPATOB KIETOK PACTEHHA.

CpaBHEHHE CTPOCHHMS KIETOK paCTEHUM, dKUBOTHBIX, TPUOOB U OaKTEpUH.

N3yueHue ABMKEHUS HUTOIIA3MBI.

N3ydenne mnazMoan3a 1 IeTiasMoian3a B KJIETKaX KOKUIIBI JIYKa.

N3yuyenue (hepMEHTATUBHOIO PaCIICIIEHUS IEPOKCUA BOJOPO/Ia B PACTUTENIbHBIX U
KUBOTHBIX KJIETKaX.

OObHnapy>xeHue 0eIKoB, YIJIEBOAOB, JIUIHJIOB C TOMOIIBIO KAUECTBEHHBIX PEAaKIIUM.

Brigenenue JTHK.

N3yuyenune kaTanuTU4ecKoi akTUBHOCTH (hepMEHTOB (Ha MpUMepe aMujIa3bl WK
KaTayasbl).

Hab6nronenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKponpenaparax.

N3ydenne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENIAPATAX.

N3ydenue ctaguii Meno3a Ha TOTOBBIX MUKPOMIPEINaparax.

N3ydenune cTpoeHMs NOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENIapaTax.

Pemenue aneMeHTapHbIX 3a4a4 [0 MOJIEKYJISIPHOU OMOJIOTHH.

BrIsiBneHre NprU3HAKOB CXOACTBA 3apOJABIIIEH YEJI0BEKA U IPYTUX IMO3BOHOYHBIX
YKUBOTHBIX KaK JOKa3aTeIbCTBO UX POACTBA.

CocraBieHue AIEMEHTAPHBIX CXEM CKPELIUBAHUS.

Peuienne reneTHUECKNX 3a/1a4.

N3yuenue pe3yibTaToB MOHOTUOPUAHOTO U JUTHOPUAHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

CocraBieHue U aHaJIu3 POAOCIOBHBIX YEIOBEKA.

N3ydeHne n3MeHYMBOCTH, TOCTPOCHUE BAPUALIMOHHOTO PAJIa U BApUALMOHHOMN
KpHBOM.

Omnucanue penoTumna.

CpaBHeHHE BUIOB IO MOP(OIOTHUECKOMY KPUTEPHIO.

Omnucanue MpuCcnocoOIEHHOCTH OPTaHU3Ma U €€ OTHOCUTEIBHOIO XapakTepa.



BrisBiienne npucnoco0aeHni OpraHu3MOB K BIUSTHUIO PA3IUIHBIX KOJIOTHUECKIX
(hakTOpoB.

CpaBHEHHE aHATOMUYECKOTO CTPOCHUS PACTEHUHN Pa3HBIX MECT OOUTAHMUS.

MeTtop1 n3MepeHust GakTopoB cCpebl OOUTaHUSI.

N3yyeHue 3K0JI0rnuecKux aganTaliui YeJI0BEKa.

CocrapneHue NuIIeBbIX LEeneu.

N3ydenue u onucanrue SKOCUCTEM CBOEH MECTHOCTH.

MopaenupoBaHue CTPYKTYP U MPOLIECCOB, MPOUCXOASAIINX B IKOCUCTEMAX.

O1ieHKa aHTPONIOTEHHBIX U3MEHEHUM B IPUPO/IEL.



TEMATHUYECKOE IINTAHUPOBAHHUE
Buosiorus. Yriy01éHHbIH YyPOBEHb.

10 knace (102 4., 3 4. B Hee110)

IL1anupyemsle
Ne TeMbl TeMbi Koua-Bo KOHTPOJIbHO-
4acoB OLICHOYHbIE
Nnpoueaypsbl
Beenenue 2
Pasnen I BUOJIOI'MYECKHUE CUCTEMBbI: KJIETKA, 56
OPI'AHU3M
I'maBa 1 | MousieKynbl ¥ KIETKH 14
I'maBa 2 | Knetounsie CTpyKTYpHl U UX PYHKITUN 6
I'maBa 3 | OGecrieyeHue KJIETOK U OPraHU3MOB SHEPrUeH 6
I'maBa 4 | HacnmencTBennast nHboOpManus 1 peanusaus e B KJIETKe 14
I'maBa 5 | MnauBHayanbHOE pa3BUTHE U PA3MHOKEHUE OPraHU3MOB 16
Pasnen 11 OCHOBHBIE 3AKOHOMEPHOCTH 34
HACJTEACTBEHHOCTHU U UBMEHYNBOCTHU
I'maBa 6 | OcHOBHBIE 3aKOHOMEPHOCTH SIBJICHUM HACIEACTBEHHOCTH 14
I'maa 7 | OCHOBHBIE 3aKOHOMEPHOCTH SIBICHUI N3MEHYMBOCTHU 8
I'maBa 8 | ['eHeTHuecKkne OCHOBBI MHIUBUIYATHHOTO PA3BUTHS 6
I'maBa 9 | 'eneruka uenoBeka 6
PesepBHOE Bpems 10
Bcero 102
buoJsorusi. Yriay0/éHHbIH YPOBEHbD.
11 kaacc (102 4., 3 4. B HeAeJI0)
Iliianupyembie
Ne TeMBI Tembt Koxa-Bo KOHTPOJIbHO-
4yacos OlleHOYHbIEe
Npoueayphl
Pazgeal | OBOJIIOIIUSA 48
I'nmaBa 1 JloMecTrKamus u CeaeKIus 6
I'maBa 2 | Teopus »Bomonnu. CBUIETENHCTBA IBOJIIOLMH 6
I'maBa 3 | dakTOPHI BOJIOIMH 16
I'maBa 4 | BOo3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe 8
I'maa 5 | Bo3HMKHOBEHUWE U pa3BUTHE YEJIOBEKA — AHTPONOrEeHE3 7
I'maBa 6 | )KuBasi MaTrepust Kak cuctema S)
Pa3nea I1 | OPTAHU3MBbI B OKOJIOTHYECKUX CUCTEMAX 31
I'maBa 7 | OpraHu3mbl U OKpY’KaroIias cpeaa 12
I'maBa 8§ | CooOmiecTBa ¥ SKOCHCTEMBI 10
I'maBa 9 | buocdepa 5
I'maBa 10 | buonorudeckre OCHOBBI OXPaHbI IPUPOBI 4
Peszepr 23
Bcero 102
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