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IHosicuuTenbLHAA 3aIHCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBAaHHH CJICAYIONINX TOKYMEHTOB.

e 3akoH «O0 oOpazoBanuN» (8 ped. Pedepanvroeo 3axona om 01.12.2007 N 309-D3): cr.

7,9,14, 28,29,32,55.

o Oepnepanpubiii KommoHeHT ['OC cpennero (moysiHOr0) 00Imero oOpa3oBaHUs MO OHOJIOTHUH
(2004 r.)

o ®DenepanpHblil 6a3ucHbIN yueOHbIN TU1aH (2004 1.)

e Pernonanbuelii 6a3ucHbIi yueOnslii ian (2004 r.)

e [lpumepnas  mporpamma cpeaHero (IOJHOTO) oOmero o0pa3oBaHUs MO OWOJIOTUH
(mpouIBbHBII YpOBEHB)

o OejepanbHBI TEPEUYCHb YYEOHWKOB PEKOMEHJOBAaHHBIX (pomymenHsix) MOH P® k
UCIIOJIb30BaHUIO B 00pa3oBaTeNbHOM Ipoliecce B 001eo0pa3oBaTenbHbIX yupexaeHusx B 2013-
2014y4e6HOM Toy yTBepx)aAeHHBIM [Ipunoxenuem k [Ipukazy MO PO Ne 2080 ot 24.12.2010r.

e asrtopckas nmporpamma O.B. Cabmmnoi u I'.M. [IpiMmuia 115 001mieo0pa3oBaTesIbHBIX KO
(mpoubHBII YpPOBEHB)

Lens nporpamMmbl  Kypca npogUIbHOrO0 YPOBHSl — IIOJIOTOBKAa KOMIIETEHTHBIX JIHOJEH,

CHOCOOHBIX K AaKTUBHOM TBOPYECKOH JEATENIBHOCTH B  o0iactu OWOJIOTMM; pPa3BUTHE

CaMOCTOSITEIBHOCTH W  HATYpaJHCTUYECKOW WHUIMATUBHOCTU: (OPMHUPOBAHUS COBPEMEHHOM

MPUPOA0CO00PA3HON KAPTUHBI MUPa B MUPOBO33PEHHUH, IPAKIAHCKON OTBETCTBEHHOCTH, TYXOBHOCTH

U KYJTBTYPBHI.

N3yyenne OMOIOrUM HAMIPaBICHO HA JOCTUKEHHE CIEAYIOMIUX IIeNeH:

®  oceoenue 3nanuii 00 OCHOBHBIX OMOJOTHUECKUX TEOPHUSX, HIEIX U MPUHIIUIIAX, SBIISIOIIIXCS

COCTaBHOM YAacTblI0 COBPEMEHHOM €CTECTBEHHO-HAyYyHOM KapTUHBI MHpa; O METoAax
OMOJOTHYECKMX HayK (LMUTOJIOTHH, TEHETUKH, CEeJEKUUH, OWOTEXHOJOTHH, HKOJOTHH);
CTPOCHHHU, MHOTO00pa3uu M 0COOEHHOCTSX OMOCHCTEM (KJIETKa, OpraHu3M, MOMYJISIHS, BUI,
ouoreoreHo3, Ouocdepa); BBHAAIOIIUXCS OHOJOTUYECKHMX OTKPBITUAX M COBPEMEHHBIX
HCCIIEIOBaHUIX B OMOJIOTHYECKON HayKe;

®  o6nadenue yMeHUAMU XAPAKTEPU30BATh COBPEMEHHbIE HAy4YHbIE OTKPBITUS B 00JNacTu
OMOJIOTUH; YCTaHABIMBATh CBSI3b MEXAY pPa3BUTHEM OHOJOTHM U COLMATbHO-ITHUYECKUMH,
HKOJIOTMYECKUMHU MpoOJeMaMH YeJIOBEYECTBA; CAMOCTOSITEIbHO MPOBOAUTH OMOJIOIMUYECKHE
uccinenoBanus (HaOJIOACHHE, W3MEPEHHEe, OHKCIEPUMEHT, MOJAEIUPOBAaHHUE) U TPaMOTHO
opOpMJIISATH TOJYyYEHHBIE PE3YJIbTaThl, aHAIU3UPOBATH M MCIOJB30BATh OHOJOTHYECKYIO
MH(}OPMAIINIO; TOTB30BATHCS OMOIIOTUYECKONH TEPMUHOJIOTHEN U CHMBOJIMKOI;

®  pa3zeumue TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpoIrecce M3y4eHHss TpoOJeM  COBPEMEHHOW  OMOJIOTMYECKOW  HAyKH; TMPOBEICHUS
OKCIIEPUMEHTANBHBIX HUCCIEOBaHUI, pelIeHuss OHOJOTHYECKUX 3aJlady, MOIEIUPOBAHUS
OMOJIOrMYEeCKUX O0OBEKTOB U MPOLIECCOB;

e  gocnumanue yOKICHHOCTH B BO3MOXXHOCTU MO3HAHUS 3aKOHOMEPHOCTEH KUBOU MPUPOIBI,
He0o0X0IMMOCTH OEpeKHOTO OTHOIICHUSI K Hel, COOMIOACHUS ITUYECKUX HOPM TIPH MPOBEACHUN
OMOJIOTHYECKUX MCCIICIOBAHMIA;

®  UCNnONb306AHUE NPUOOPEMEHHBIX 3HAHUI U YMEHUI 6 NO6CEOHEeGHOU HCU3HU ]IS OLECHKH
MOCTIE/ICTBUI CBOEH JEATENILHOCTU IO OTHOIIEHHIO K OKpYKaromel cpene, COOCTBEHHOMY
3I0POBBIO; BHIPAOOTKH HABBIKOB YKOJIOTMUYECKOW KYJIBTYpPbl; OOOCHOBAHUS U COONFOJICHUS MEp
npodunaktuku 3adoneBanuii 1 BUU-undexunn.



OO0mas xapakrepucTuKa y4e0HOro npeamera

Ceronmust Ouonorus — HauOoJjiee OYpHO pa3BHBAIOIIAACS O0JIACTH €CTECTBO3IHAHMUS.
PeBontoniuoHHbIE U3MEHEHUS B MUPONOHMMAHUU YYEHBIX-€CTECTBEHHUKOB, IPOU3OLIC/AIINE B
cepenuHe XX B., ObUIM OOYCIIOBJIIEHBI OTKPBITUSIMH B MOJIEKYJSIPHOW M KIETOYHOH OHOJIOTHH,
TeHETHKe, DSKOJOTMU. 3a TMOoJBeKa OHONIOTUs TMpeBpaTUiach U3 ONUCATeNIbHOM Hayku B
AHAJIMTUYECKYI0, HMMEIOLYI0 MHOI'OYMCIIEHHbIE IPUKIAJAHbIE OTpaciu. buosornyeckue 3HaHUSA
JeKaT B OCHOBE pA3BUTHUS MEAMULUHBI, (apMaKOJIOTHYECKOW UM MHUKPOOMOIOTHYECKOM
MPOMBIIIJICHHOCTH, CEIbCKOIO W JIECHOTO XO34HCTBa, MHIIEBOM U  mepepadaThIBaroIIen
MIPOMBIIIJICHHOCTH, CUCTEMbI OXPaHbl OKPYKAIOIIEH CPEIbl.

Kypc obmeii Ouomoruu Ha mpoMIBHOM YpOBHE HampaBieH Ha (OPMHUpPOBAHUE Yy
yyalmxcs [eJIOCTHONW CUCTEMbl 3HaHUMN O KUBOI MPHUpOJIe, €e OpraHu3alui OT MOJIEKYJISIPHOTO 110
OuocepHOro  ypOBHS, €€ OBOJIONUH. Y  IIKOJIbHUKA JOJDKHO OBITh  C(HOPMUPOBAHO
OMOLIEHTPUYECKOE MUPOBO33PEHHE, OCHOBAHHOE Ha TTyOOKOM MOHUMAaHUH B3aUMOCBSI3U AJIEMEHTOB
KMBOH M HEKUBOW MPHUPOJBI, OCO3HAHWU YEIOBEKAa KaK YacTU MPHUPOJBI, MPOJIYKTa 3BOJIOLHUU
YKWBOM MaTEpHUU.

[Tporpamma mnpodmisHOrO uU3ydeHus Owonormu B 11 kimacce o00mIeoOpa3oBaTEIbHBIX
YUPEKICHUHN SBISIETCS JOTHYECKUM MPOJIOJDKEHHEM Kypca Ouosoruu 6-9 kiaccoB. PesympraToMm
3TOr0 SIBWJIOCH TO, YTO HEKOTOPBIE, MPEHMYILECTBEHHO TEOPETUYECKHE TEMbl Kypca Ouojoruu
OCHOBHOM WIKOJIBI PacCMaTpPUBAIOTCA CHOBAa, HO YyXe Ha 0Oojiee BBICOKOM, pACIIMPEHHOM U
yIIIyOJIEHHOM YPOBHE. DTO MO3BOJISIET C(HOPMHUPOBATH HEIOCTHYIO OMOIOTHYECKYI0 KapTUHY MHpa
u obOecreynBaeT MPEEeMCTBEHHOCTh MEXKIY OCHOBHOM U CTapuiedl CTymeHsSMU OOydeHHs B
001e00pa30BaTeNbHBIX YUPESKIACHUAX. B paMkax naHHOW pabodell MporpaMMBbl OCYIIECTBIISETCS
paciiupeHHOe H3y4YeHHE IMpPeaMeTa, UYTO OTBEYAeT COLMAJIbHOMY 3alpocy ydaluxcs H HX
poIuTenei W CIOCOOCTBYEeT pealu3aliy 3aaad npogmibHOro OOydeHHsI Ha CTapiield CTYNEHH
o0yueHus, XUMUKO-OHOJIOTHUECKOTO HapaBICHHUSI.

[Ipu wu3yuenuu oOmieit Omosiormu oco0oe BHHMaHUE oOpalmiaercs Ha TO, YTO >KHUBas
MaTepus — 3TO ocobas Gopma ABMKEHHS MaTepuud BO BceeneHHOI, ympaBisiemas 3aKOHAMU,
HECBOJMMBIMH K 3akoHaM (u3uku. DyHKIMOHMPOBAHWE 3JKMBOM MaTepUH TMPHUHIUIHAIBEHO
HEBO3MOXXHO OIHCAaTh ypPAaBHEHUSMU Ha OCHOBE 3HAHUSA TOJBKO (PU3MYECKHX U XHUMHUYECKUX
3aKoHOMepHocTel. JKuBoe oTiaMuYaeTcss OT HEXHBOTO BO3HHUKHOBEHHEM, a TaKXe XpaHEHHEM,
nepeaayeil 1 pazpepToiBaHreM nHpopManuu. OnepupoBaHue OTPOMHBIMU 00BEMaMU HH(pOpMaLUU
BO3MOYKHO TOJBKO Onarojapss HaJMYWMI0 MHOTOYPOBHEBBIX HEPAPXUYECKH  YCTPOCHHBIX
YIIPaBIISAIOLUINX CHUCTEM, CBOETO POAAa KOMIIBIOTEPOB CO CBOMMH HOCHUTENISIMU JIAHHBIX, SI3bIKAMU
MIPOTPaMMHUPOBAHUS, MEPEKIIOYeHNEM nporpamM. [ToHMMaHuMe ATOH CIOXKHOCTH KHBOH MaTepuu
JIOJDKHO COIPOBOKAATHCS U MOHMMAHUEM TOTO, YTO IIyOOKO€ M3y4eHHE €€ BO3MOXHO TOJBKO C
MCTIOJIH30BAaHUEM HAYUHBIX METOJ/IOB M JIOCTHKCHUN Pa3HBIX HAYK — (DU3HMKH, XUMHU, MATEMaTHKH,
nHGOpPMATUKH, Teorpaduu, SKOIOTUH.

[lpn peanu3amu MPOrpaMMBl HMCIIONB3YIOTCS TPAKTUYECKH BCE METOJBI OpTaHMU3alUu
y4eOHO-1103HABaTEIbHON J1EeATENbHOCTH, KIACCU(DUIUPYIOIUECS MO0 XapakTepy M03HaBaTeIbHON
JeSITeTbHOCTH MIKOJIHbHUKOB

MecTto npeamera B 6a3MCHOM y4eOHOM IJIaHe
B ®enepanbHom 6a3ucHOM IUIaHe Ui 00IIeoOpa3oBaTeNbHBIX yupexaeHuil Poccuiickoii
®enepanun otBoauTcs 105 wacoB miis o6s13arensHOTO M3ydeHus Oouosorun B 11 kmacce (3 gaca B
HEJIEIIO).
Cornmacao yuebnomy tany MOV «Kupumickas COILl Ne®» Ha m3ydeHum Ouosiornui B
00béMe 0053aTeIbHOr0 MHUHUMYMa  COJIEpXKAaHHUS ~ OCHOBHBIX 0O0pa3oBaTelIbHBIX IPOrpamMM
otBoautcs 3 yaca B Henento (102 gaca B ropx).



@opMbI OpraHu3alnuu 00pa3oBaTeJHLHOr0 Mpoiecca
o TPAIUIIMOHHBIE YPOKH (YPOK YCBOCHHS HOBBIX 3HAHWI, YpOK (OPMHPOBAHUS YMEHUH U
HABBIKOB, KIFOUEBBIX KOMIICTCHIIMH, YpOK OOOOIICHHMS W CHCTeMAaTH3allid 3HAHWH, YpOK
KOHTPOJISI U KOPPEKIMH 3HAHUH );
e YPOKH C UTPOBOH COCTS3aTEIbHON OCHOBOI (MTpa, COpEBHOBAaHHE, TYPHUP, dcTaera u T.1.);
e YPOKHU — myOnuaHbIe (hOPMBI 00IICHHS (KOHPEPESHITUS, TUCKYCCHS, U T. 11.);
e YPOKM Ha OCHOBE HCCIIEJOBATEIBCKOW AEATENbHOCTH (Hay4yHast Ja00opaTopHsi, KPYIJIbId CTOJI,
MO3TOBasl aTaka H T. I1.);
e YPOKH, TPEIyCMAaTPUBAIONINE TPAHCHOPMAIUIO CTAHJIAPTHBIX CIIOCOOOB OpPraHHW3aIUU (CMOTP
3HaHWH, CceMHHAp, 3a4€T, CcoOECeIOBaHUE, YPOK-KOHCYJbTAIMs, YPOK-TIPAKTUKYM, YPOK
MOJICJIMPOBAHUs, ypOK-Oeceaa u T. 1.)
¢ WHTETPUPOBAHHBIC YPOKH;
o JTA0OpaTOpHBIC PAOOTEHI;
¢ JKCKYpPCHH;
e 330YHBIC MYJILTUMEANIHBIE H BHICOIKCKYPCHH.

TexHonornu od0yuenus
o TEXHOJIOTUS OOBSICHUTEIbHO-WILIIOCTPATUBHOE O0YyUCHHE;
¢ TEXHOJIOTHUS pa3HOYPOBHEBOTO AU PepeHInpOBaHHOTO O0YICHHUS;
e TEXHOJIOTHUS IPOOIEMHOro 00yUeHMs;
¢ TEXHOJIOTHUS IPOEKTHOTO O0yUYEHUS;
e JIMYHOCTHO-OPUEHTUPOBAHHBIC TEXHOJIOTUU O0YUEHUS;
o UIPOBbIE TEXHOJIOTUU;
o MH(OPMAIMOHHBIE TEXHOJIOTUU O0Y4EHUSI.

Mexanu3Mbl POPMHPOBAHMS KIOUYEBbIX KOMIETEHIIUH

DopMuUpOBaHUE YYeOHO-NO3ZHABAMENbHOU KOMNemeHyuy HapaBIeHO Ha TO, YTOOBI YYEHHK
OBJIa/Ie]T HABBIKAMU MPOAYKTUBHOW JIEATEILHOCTH: JOOBIBAHNEM 3HAHUH M3 PEalbHOCTH, BIIAJICHUE
npueMaMu JeHCTBUII B HECTaHJAPTHBIX CUTYallUsAX, padoTa C TEKCTaMH €CTECTBEHHOHAay4YHOTO
xapakTtepa (mepeckas, BBIIEIIEHHE B TEKCTe TEPMHUHOB, ONWCAHWHA HAOJIOJACHWH W OIBITOB,
COCTaBJIEHHE IUIaHA, 3aMOJIHEHHE MPEAJIOKEHHBIX TaOlMIl), MOJArOTOBKA KpPAaTKUX COOOIIEHUH ¢
MCTIOJIh30BAHUEM €CTECTBEHHOHAYUHOW JIEKCHKH M WIUTIOCTPATHBHOTO MaTepHaja, UCIOJIb30BaHNE
NpUOOPETEHHBIX 3HAHUM W YMEHMH B INPaKTUYECKOW [EATENbHOCTH U TOBCEIHEBHOW >KH3HHU,
OTMCaHHe MPUPOIHBIX 0OBEKTOB, CPABHEHUE HX T10 BBIICIICHHBIM MTPH3HAKAM.

Jnst opMuUpoOBaHUS KOMMYHUKAMUBHOU KOMNEMeEHYUU U KOMHemeHyuu compyoHu4ecmada,
COYUATILHO20 B3AUMOOeUCMEUs UCTIONB3YIOTCS KOJUIEKTUBHBIE U TPYNTIOBBIE (POPMBI paboTHI, YPOKH
— nyOsn4HbIe (OpMBI OOLICHUS, YPOKH, UMUTHUPYIOIINE JEATEIbHOCTh YUPEXKIECHUH, IKOIbHUKN
y4aTCsl CTPOUTHh OTHOMIICHUSI C OKPY)KAIOIIMMH, YCTAaHABIMBATh KOHTAKTHI, pab0TaTh B KOMaHJE, B
nporiecce MyOJUYHBIX BBICTYIUIEHUH pa3BUBAIOT PEUb.

Hns  popMupoBaHUs KoMnemenyuu pewieHuss npobiem WCIONB3YIOTCS TEXHOJIOTHU
npoOJeMHOro OO0y4eHHus, YPOKM Ha OCHOBE HCCIE0BATENbCKOM JIEATENIbHOCTH, TEXHOJIOTHU
npoekTHoro oOydeHus: mo mnporpamme Intel-OOydenue is Oyayiiero, pasiudHble (OPMBI
CaMOCTOSITENIbHBIX PaloT.

Hns popmupoBanust ungopmayuonnol xomnemenyuyu OOydYarOIIHECs] ydaTcs padoTaTh ¢
y4eOHOM, HayuyHO-TIOMYJAPHON JuTeparypoid, HTepHeT-pecypcaMu, MUIIYT pedepaTsl, TOTOBST
COOOMICHHUS U JOKIIA/IbI, TOTOBST MPE3EHTAINH; Y YICHUKA (POPMHUPYIOTCS YMEHHUSI CAMOCTOSTEIIEHO
UCKaTh, AaHAIM3UPOBATh W  OTOMpaTh HEOOXOMUMYK HH(POpPMAIMIO, OpPraHU30BBIBATH,
peoOpa3oBEIBaTh, COXPAHITh U NIEpeIaBaTh ce.

Jnist hopMupoBaHUs KoMnemeHyuy JIUYHOCMHO20 CAMOCOBEPUIEHCMBOBAHUs O0YUaIOIINECs
W3Yy4alOT TpaBWiIa JIMYHOW TUTHEHBI, DKOJOTHMYECKOW KYJIbTYphl, OCHOB 0Oe30macHOn
KHU3HEJIEATENbHOCTH, yJaTcsi 3a00TUThCS 0 COOCTBEHHOM 37I0pOBbe. JINUHOCTHO-OPHEHTHPOBAHHBIE



TEXHOJIOTUM OOydYeHHsI HampaBieHbl Ha TO, YTOOBI YYEHHUK OCBaMBaJl CIIOCOOBI (U3UYECKOTO,
IYXOBHOTO, ¥ HHTEIUIEKTYyaJIbHOTO CaMOpAa3BUTHs, OMOIMOHANBHYIO CaMOPETYISIHUI0 U
CaMOIIOJIEPHKKY.

[lpn ¢dopMupOBaHUU coyUanIbLHO-MPYOOBOU KOMNEMeHYuu WCTONb3YIOTCS TEXHOJIOTUH
JMYHOCTHO-OPUEHTUPOBAHHOTO H  Au(QepeHInpOBaHHOTO OO0YYEHHUs, KOTOpBIE IO3BOJIAIOT
O0ydJaromuMCsi aJIeKBaTHO OIIGHUBATh CBOM pEAJbHbIE M IOTCHIHAIBHBIC BO3MOXKHOCTH,
pa3sBUBAIOT y INKOJBHUKOB YBEpPEHHOCTh B cebe, TOTOBHOCTh K NPO(ECCHOHATBHOMY
CaMOOTIPEICIICHHIO, CAMOYTBEPKACHUIO M CAMOPEAIM3alluH BO B3POCIIOH KHU3HU.

Buabi u popMbl KOHTPOJISE
e YCTHBII ompoc B popme Oecebr;
o TEMaTUYECKOe TeCTUpOBaHME (MpUOIIKEHHOE K 3a1aHusm EIND);
o YCTHBIE 3a4YETHI;
o 1a00paTOPHBII KOHTPOJIB;
 WHIMBHyaJbHBIH KOHTPOIb (IU(PEpeHIIMPOBAHHBIC KAPTOUKHU-3aJaHHS);
 MHJMBH]lyalbHbIe JOMAIIHKUE 3a7aHUs (IMCbMEHHBIE U YCTHBIC);
o MPOMEXYTOYHAsi arTectanusi (1Mo BBHIOOPY oOy4arommxcs) B (GopMe TECTOBBIX 3aaHUIN
(mpubnrXeHHbIX K 3aaanusaM u EI'D).

OO0mey4yeOHbIe YMEHNSI, HABBIKU U CIOCOOBI 1eATeJIbHOCTH
PaGouass mporpamma  mpexycMaTpuBaeT (GOPMHPOBAHUE Yy YYAIIUXCS OOMIECydeOHBIX
YMCHI/Iﬁ 1 HAaBBIKOB, YHI/IBepCEUII)HBIX CHOCO60B OCATCIIbHOCTHU U KIIFOYCBBIX KOMHGTCHHI/Iﬁ. B 3TOM
HANPABJICHUU TMPHOPUTETHBIMH Il y4eOHOro mpenmera «buolOrHs» Ha CTYNEHH OCHOBHOTO
obmiero oOpa3oBaHMs SBISIOTCS: pacro3HaBaHUE OOBEKTOB, CpaBHEHHE, KJIACCU(DUKAIIMS, aHATU3,
OLICHKA.

Pe3yabTaTnl 00yueHus

Pesynpratsl uzyuenus kypca «buonorus» npuseneHsl B pasaene «TpeGoBaHUs K YpOBHIO
MOJITOTOBKU BBIITYCKHUKOBY, KOTOPbIE TOJIHOCTHIO COOTBETCTBYIOT CTAaHAAPTY.

PyOpuka «3HaTh/IIOHMMATEY» COJEPKHUT TPeOOBAaHUS, OPUEHTHPOBAHHBIE TIIaBHBIM 00pa3oM
Ha BOCIIPOM3BE/ICHUE YCBOEHHOIO COAEP KAHUS.

B pyOpuky «YMeTh» BKIIOUEHBI TpeOOBAaHHUS, OCHOBAHHbIE Ha 0oJiee CIIOKHBIX BUAAX
ACATCIIBHOCTH, B TOM 4YHUCJIIC TBOp‘-IGCKOﬁZ 06T)$ICH$ITI), YCTaHaBJIMBATL B3aMMOCBA3H, PCIIATH
3a/la4M, COCTaBJIATh CXEMBbI, ONMCHIBATD, BBIABIATH, UCCIEAOBATh, CPAaBHUBATh, aHAIU3UPOBATh U
OLIEHUBATb, OCYILECTBIISATh CAMOCTOSITENIbHBIN MMOMCK OMOIOrMYecKoil HHPOpMAaLIUH.

B pyOpuke «Vcnonp3oBaTh NpUOOpETEHHBbIE 3HAHUA W YMEHHMs B IPaKTHYECKOH
JACATCIBbHOCTH U HOBCGI[HGBHOI\/’I JKU3HN» TPCACTABJICHBI Tp€6OBaHI/I$I, BBIXOAIITHUC 3a paMKu
y4eOHOT0 IMpolecca 1 HalleIeHHbIE Ha PellIeHne Pa3HOOOpa3HbIX )KU3HEHHBIX 3a/1a4.



Copepxanue kypca: 11 kiace
(102 4, 3 u B HEAEINIO)
Pazpen I «K9BOJIHOLUS»

I'naBa 10. Bo3HnkHOBeHMe U pa3BUTHE IBOJIONHOHHO 0Mo10run. CBUIETEIbCTBA IBOJIIONNH
(10 u) Bo3HukHOBEHHE W pa3BUTUE SBOJIOIMOHHBIX HACH. DBOJIOLMOHHAS TEOPUS
K. b. Jlamapka. Kuzup u Tpyasl Y. Jlapuna. OCHOBHbBIC TPUHIUIIBI 3BOJTIOLMOHHOMN

teopuu [lapBuHa. @OopMHPOBAHHE CUHTETUYECKON TEOPUU DBOJIIOLMH.
Pa6orer  C. C. YerBepuxoBa u W. W Ulmansrayzena.  [laneoHronoruueckue,
Ouoreorpaduueckue, CPaBHUTEJIbHO-aHATOMUYECKNE,
AMOPHOJIOTHUECKUe " MOJIEKYJISIPHBIE CBUJETENBCTBA HBOJIIOLIMH.

Jlemoncmpayuu:  cxembl, Tabmuubl U (Qororpapuu, WUIIOCTpUpPYIOIUE: (OPMBI
COXPAHHOCTHU MCKOIAEMbIX PACTEHUH U )KMBOTHBIX; aTABU3MbI U PYyIUMEHTHI; aHAJTOTMYHbIE
U TOMOJIOTUYHBIE  OpraHbl; JOKa3aTelbCTBAa  HBOJIIOLMU  OPraHUYECKOTo  MUpA.
[TaneoHTONOrMYECKUE KOJUIEKIIHH.

I'aasa 11. Mexanusmbl 3Bosaonnu (29 4)

[Tonmynsauus — 27€eMEHTapHas €IMHHLA SBOJIOLUMU. BHYyTpHBHIOBas W3MEHYMBOCTD.
['enetnueckas cTpyKTypa NOMyJsIUil. YpaBHEeHUE U 3ak0oH Xapau — BaiinGepra. Myrtanuu
KaK MCTOYHHUK T€HETUYECKOM M3MEHYMBOCTH monyisanui. CilygallHble IPOLIECCH B
nonyisausax. Jpeid renos. IlomymsiuonHele BoiHBL. bopbba 3a cyliecTBOBaHHE.
EcrecTtBenHblli 0TOOp — Hampapisomuil  gaktop 3Bomonud. DOpMBI €CTECTBEHHOIO
or6opa. IlonoBoit oTOOp. AnanTanus — pe3ysibTaT €CTECTBEHHOIO 0TOOpa. Murpanuu Kax
¢akrop osBomoumu.  [lonstue Bunma. Kpurepum Bupa. Ilytu BuaooOpazoBaHUS.
Amtonatpruueckoe " CUMIIATPUYECKOE BU000pa3oBaHuE.

Mukpo- u makposBosronus. ['eHeTHYeCKue U OHTOTCHETUYECKUE OCHOBBI DBOJIOLIMHU.
Hampasnenust »sBomonuu. Apomopdo3, uauoajnantanuss ¢ o0was JereHepanus.
JluBepreHuus, KOHBEPTeHIM W MNapauienn3M. buonornueckuit mporpecc. Equnoe npeso
KU3HU — pe3yabpTar IBOJIIOLIAH.
emoncmpayuu

Cxembl, Tabmuubl U ¢GoTorpaduu, UUTIOCTPUPYIOIIME: JBUKYIIHNE CHIIbI 3BOJIOLUU;
IBWOKYIIUH W CTAOMIM3MpYIOIIMA  OTOOp;  BO3HMKHOBEHHE W MHOTooOpasue
MPUCIIOCOOJICHUI Yy OpraHu3MOB (KaKTYCOB, OpXUIEH, MOPCKUX MIIEKOMUTAIOMINX H T. [1.);
oOpa3oBaHME HOBBIX BHUJOB B IMpHUPOAE; Treorpapuueckoe U DKOJIOTHYECKOE
BHUJI000pa3oBaHue; (OPMbI SBOIIOLUUU — AUBEPreHLUI0, KOHBEPIECHIIMIO, Mapajliean3M;
MyTH 3BOJIIOLIMK — apoMop(h 03, UAN0AAATITALNIO, JeTeHEPAIlI0; OCHOBHBIE apOMOP(O3HI B
ABOJIIOLIMM PACTEHUH U JKUBOTHBIX; IBOJIIOIIUIO PACTUTEIBHOTO U dKUBOTHOTO MHpA.

JlaGopaTopHusbie padoTsl Ne 1 «BpisiBIIeHHEe H3MEHYMBOCTH y 0c0O€el ofHOTO BUa (repOapHbie
o0pa3siibl, HAOOPHI CEMSTH, KOJUIEKIIMH HACEKOMBIX U T.I1.)».

Ne 2 « AHaJIM3 TEeHeTHYECKOW M3MEHUYMBOCTH B MOMYJISIIUAX TOMALTHUX KOLIEK).

Ne 3 «M3ydyenue nmpucrnocoO0IeHHOCTH OPTaHU3MOB K CpeJie OOUTaHU.

Ne 4 «Hab6umoienue u onucanue oco0eil Buja no Mopdosornueckomy Kpurepuio (repoapuu,
KOJIJIEKIIUY HACEKOMBIX)».

Ne5 «BrisBrieHre apoMop0o30B U MINO0ATANTALMNA Y OPTraHU3MOBY

I'naBa 12. Bo3HukHoBeHue u pa3BuTHe ku3HU Ha 3emute (10 u)



CymnHocth xu3HH. OnpeneneHus KUBOro. ['unore3sl BO3SHUKHOBEHUS Ku3HU. OnbiTel @. Penu u
JI. Tlactepa. CoBpemMeHHBIC TIPEICTABICHHS O BOBHUKHOBEHUH XKU3HU. ATMOoc]epa npeBHEH 3eMiu.
AOUWOTeHHBII CHHTE3 OpraHmyeckux BemiecTB. OOpa3oBaHHME W JBOJIONHUS OMOMOIMMEpPOB. Poib
JJHK u PHK B oOpazoBanmm cucteM ¢ oOpaTtHOil cBs3plo. OOpa3oBaHHME U DIBOJIOIUS
ounonorndecknx memOpan. OOpa3zoBaHHEe MEPBUYHBIX reTepoTpodoB. M3yuenue ucropuu 3emitd.
[Taneontonorus. Metoasl reoxponosnioruu. M3menenue kimmara Ha 3emiie. [[peiid) KOHTHHEHTOB.
PasButre xu3HM B Kpumnro3oe. CumOHOTHYecKas Teopusi oOpa3oBaHHs JIYKapuoT. Bcmblmika
pa3HooOpa3usi >KUBOTHBIX B KOHIIE MPOTEpO30si. Pa3BuThE OpraHnyeckoro Mupa B Male030€.

PazButue JKU3HUA B ME3030€. PazButue JKU3HU B KalHOo30¢€.
Hemoncmpayuu

CxeMbl M Ta0IuUIBl, WUIIOCTpUpYOmUe ¢uopy U (ayHy HO3IHEr0 MpPOTEpO30si, IMajIeo30s,
Me3030s1, KaifHO30s (JIE€THMKOBBIN mepuoxa). lckomaeMble OCTaHKH J>KHBOIO — OKaMEHEJIOCTH,

OTMEYaTKH (MaJICOHTOJIOrMYECKasi KOJUICKIIHS).
I'naBa 13. Bo3HnkHOBeHUe U pa3BUTHE YeloBeKka — aHTpomnoreHes (10 1)

Mecto yenoBeka B CHUCTEME XHBOTO Mupa. CpaBHUTETHHO-MOP(OJIOTHUECKUE, ITOJIOTHUYECKHE,
LUTOICHETHUECKUE U MOJIEKYJISIPHO-OMOJOIMUECKUE JO0Ka3aTelbCTBA POJICTBA UeJlOBEKa U
4eJI0BeKOOOpa3HbIX 00e3bsiH.  [laneoHToNornvyeckne AaHHbIE O MPOHMCXOXKIACHUH W DBOJIOIHU
IIpelKoB uenoBeka. Apcrpanonuteku. llepseie mpencrasutenu poga Homo. Heanpepranbckuit
4yeloBeK. MecTo HeaHaepTaibleB B 3BOJMIOLMM 4enoBeka. KpomaHbOHIBL — buosormueckue
¢bakTops! 3BoOIMK yesnoBeka. CouuanbHble (PaKTOpPhl SBOJIIOLUU YEJIOBEKAa — MBIIUIEHUE, Peub,
OpyIWiiHas JeATeNbHOCTb. Ponb compampHOW cpeabl B (OPMHPOBAHWU  YEIOBEYECKUX
UHAUBUAYYMOB. CoOOTHOIIEHHE OHOJIOTMYECKUX M COLMAIbHBIX (DAaKTOPOB B  3BOJIOLUHU
gyenoBeka.  YenmoBedyeckue pachl. Poib m3oismmu U apeiida reHoB B pOPMHUPOBAHUM PACOBBIX
IIPU3HAKOB. Kputuka PACHCTCKHUX TEOpUH.
Hemoncmpayuu

Cxembl M TaONMLBL, WUIIOCTPUPYIOLIUE: MPEIIIECTBEHHUKOB YelIOBeKa (aBCTPaJIOMUTEK,
HeaHJiepTajell, KPOMaHbOHEN); OpyAusl TPyJa 4eJIOBEKa YMEJIOro, HeaHJepTaiblia, KPOMaHbOHIA
(9KCIIO3UIIMM MECTHOTO KpaeBeaueckoro Mysesi). Ilameonuruueckoe HCKycCTBO (pempomyKLUU
MIPOU3BEACHNN EPBOOBITHBIX XYA0KHUKOB).

I'nasa 14. Cenexuusi u 6norexsosiorus (8 1)

Cenexkuusl Kak Ipouecc M Kak Hayka. OoManIHMBaHUE KaK IEPBBIM 3Tall ceyeKuuu. LleHTpsl
MIPOUCXOXKACHNUS KYJIbTYpHbIX pacTeHuil. [IpoucxoxaeHue NOMAIIHUX >KUBOTHBIX M LIEHTPBI MX
OJIOMAaIlIHUBaHUSI.

UckycctBenHsblit 0TOOp. MaccoBblil 1 MHAMBUYaNbHBIM O0TOOp.  SIBIEeHME retepos3uca M ero
IIPUMEHEHHE B celeKUMH. lcrnonp3oBaHME LHUTOIUIA3MAaTHUYECKOM MYKCKOW CTEPHIIBHOCTH.
[lonunnouauss W oOTHAlEeHHas TUOpUAU3alUs B CEJNEKUUU PACTeHHH. OKCIEpHUMEHTAIbHbBIN
MyTareHe3 M €ro 3HaueHue B celnekuud.  KieTouHas MHXKEHEpUs M KIETOYHAsl CEJICKIIMS.
XpoMocoMHasi uHxeHepus. [IpuMeHeHne reHHoW WH)XEHepuM B cenekuuu. KpynHomacuitabHas
CEJIEKIINS KUBOTHBIX. Ycnexn CEJIEKIUU.
Hemoncmpayuu

CxeMbl U TaOIUIIBI, WILTIOCTPUPYIOIINE: METO/IbI CEJEKIMH; CENEKIIUI0 PACTEHUH U KUBOTHBIX;
YCIEXH CEJIEKIIMH; UCCIeI0BaHUS B 001aCTH OMOTEXHOIOTHH.

Paznmen IV
OPI'AHU3MBbI B 9KOJIOTHYECKHUX CUCTEMAX (37 u)

I'nasa 15. Opranu3msl U okpy:kawias cpeaa. OnqnoBuaoBbie cucrembl (10 4)



B3auMooTHOIIEHHsT OpraHW3Ma W Cpefbl. JKOJIOTH4Yeckue (akTophl. 3aKOH TOJEPAHTHOCTH.
[Tpucnoco6nennocts. [lonmymsanust kak npupoaHas cucrema. CTpykTypa momyisuuid. JlnHamuka
nonymsiuuii. JKu3HeHHble cTparermd. Buja kak cucremMa nomyssuuid. OKOJOrMYecKas HUIIA.
Kusnennele bopMBI.
Jemoncmpayuu

Cxembl U TaOIUIbI, WITIOCTPUPYIOLINE SKOJIOTUYECKUE (PaKTOPhI U UX BIUSHUE HA OPraHU3MBI.

I'naBal6. CoobuecTBa 1 3kocucTembl (12 )

CooOmiectBo, 3kocucteMa, OuoreHo3. KOMIOHEHTBI 5SKOCHCTEMBL. DHEpPreTHYeCKHUe CBS3H.
Tpoduueckue ceru. [IpaBuiio 3KOIOTUYECKON MUPaMUIBI. MEXKBUIOBBIE U MEXKIIOMYISIIUOHHBIE
B3aUMOJICHCTBUS B dKocucTeMax. KonkypeHmwus, cumOuo3, anpTpyusMm. [IpocrpancTBeHHas
CcTpykTypa coobmectB. Jlunamuka »skocucteMm. Cranuu pa3Butus sSKocucteMbl. Cykieccus.
VY CTONYMBOCTB 3KOCUCTEM. 3€MIIEAEIIbUYECKUE 9KOCUCTEMBI.
Jemoncmpayuu

Cxembpl U TaONUIBL, WUTIOCTPUPYIOIIME: Ppa3IUYHbIE IKOCHUCTEMBI; TPO(PUUYECKHE YPOBHU
SKOCUCTEMBI; MUUIEBBIE LIEMM M CETH; JKOJIOTHYECKHUE NUPaMUJIbl; MEXBUIOBBIC OTHOILICHHS;
KpYrOBOPOT BEILIECTB U MPEBPAIICHHS SJHEPTUU B IKOCUCTEME; CyKIleccud. JInHaMUUYecKre mocoous
«Tunmaabie OMOIIEHO3BD», «ATPOIICHO3Y.

JlabopaTopubie padorel Ne6 «OmucaHue 5SKOCHCTEM CBOEM MECTHOCTH (BUIOBas H
MIPOCTPAHCTBEHHAS CTPYKTYpa, CE30HHBIC U3MEHEHM S, HATMYUE aHTPOIOJOTUYECKUX U3MEHEHUMN )».
Ne7 «HccnenoBanre M3MEHEHUN B KOCHCTEMaX Ha OMOJOTMUECKUX MOJEINsAX (akBapuym)». Ne8
«Onucanue arpo’KOCUCTEM CBOEH MECTHOCTH (BUIOBAsl U MIPOCTPAHCTBEHHAS CTPYKTYpa, CE30HHBIC
W3MEHEHHUS, HAIMYUE aHTPOIIOJIOTMUYECKUX U3MEHEHU )».

Ircekypeust Ne 1 «EctecTBeHHBIE U HCKYCCTBEHHbBIE 9KOCUCTEMBI (OKPECTHOCTH LIKOJIBI ).

I'naBa 17. buocdepa (6 1)

buocdepa. VYuenue B.U. Bepnamckoro o Ouocdepe. buombl. JKuBoe BemectBo u

OMOTre0XUMHUYECKUE KPYTOBOPOTHI B ouocdepe. buocdhepa u  uyenosek.
I'moGanbHBlE  aHTpONOreHHble H3MeHeHust B Ouocdepe. [Ipobnema ycTOMUMBOrO pa3BUTHUS
ouochepsl.

Hemoncmpayuu

Cxembl U TaONHIIBI, WITIOCTPUPYIOIIKE: CTpoeHne Onocdepsl; KpyroBOpPOTHl YIieposa, a3ora,
dbocdopa u kuciaopoa.

I'naBa 18. BuoJsiornyeckue 0CHOBBI OXPaHbI NPUPOALI (4 U)

CoxpaHeHre W ToaJepKaHUE OMOJOTMYECKOTo pa3HooOpasus. [IpuyuHBI BBRIMUpAHHS BUIIOB U
nonymsiuii.  Coxpanenue  reHodonHma u  peuHTpoaykuusa. CoxpaHeHHE  DKOCHCTEM.
buonornueckuii MOHUTOPHHT " OMOMHINKAIIHS.
Hemoncmpayuu

CxemMbl ¥ TaONUIBI, WUTIOCTPUPYIOIINE: OMOpa3HOOOpaszue; TMOCIEACTBUS AESITeIbHOCTH
YeJoBeKa B OKPYXKAIOIIEH cpelie; pelKre U ncuesaronme Buasl. Kapra «3anoBeJHUKN U 3aKa3HUKH
Poccuny. [Ilunamudeckoe mocodue «buocdepa u 4eIoBex».

:‘)KCKprI/IH Ne2 ((OI_ICHKa 9KOJIOT'MYCCKOro COCTOAHUA IPUIITKOJIBHOI'O Y4aCTKa»



TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHU BBIITYCKHUKOB

B pesynomame uzyuenus ouonozuu Ha npohuibHom ypoeHe y4eHUK 00NIHCeH
3HATH /MOHUMAThH

OCHOBHbIE TI0JIOKEHUS] OMOJOTHYECKMX TeopHuil (KJIETOYHAsi Teopus; XPOMOCOMHAas
TEOpHUsl HACJIEICTBEHHOCTH; CHHTETHYECKas TEOpUs DBOJIOLMUHU, TEOPHUsS] aHTPOIIOTEeHE3a);
yueHu# (0 MyTsIX U HanpaBieHusx 3Boitonuu; H.M. BaBuioBa o 1ieHTpax MHOroo0Opasus u
MIPOUCXOXKACHUS KyIbTypHbIX pacteHuii; B.M. Bepnanckoro o Ouocdepe); CyIIHOCTb
3akoHOB (I.Mennens; cuerieHHoro HacieaoBanus T.MopraHa; TOMOJIOTHYECKUX PAJIOB B
HACJIEICTBEHHOW M3MEHUYMBOCTH; 3apOJBIIIEBOrO CXOAcTBa; Xapau - BaiinGepra
OMOTEHETHYECKOT0); 3aKOHOMEPHOCTEeH (M3MEHYMBOCTH; CHEIUICHHOTO HAaCJIEOBaHUS;
HAacJEeA0BaHMs, CLEIUIEHHOIO C II0JIOM; B3aUMOJIEHMCTBHS T€HOB M MX IUTOJIOTMYECKHUX
OCHOB); TmpaBwi (AoMHUHHMpOBaHMS [.MeHaens; 3KOJIOTMYeCKON NHUpPaMHJIbl); TUIIOTE3
(4UCTOTHI TaMeT, CYIIHOCTH W TPOUCXOXKICHHS >KU3HU, IPOUCXOXKICHUS YEIOBEKa);
MIPUHIUIIOB PETUIMKAIIMU, TPAHCKPHUIIIIUU U TPAHCIISLINUM;

MMEHAa BEJMKUX YYEHBIX M HMX BKJIaJ B (OopMHpOBaHME COBPEMEHHOW  €CTECTBEHHO-
Hay4HOU KapTHUHBI MUDAa;

cTpoeHHre OMOI0THYeCKUX 00BEKTOB: KJIETKH (XMMUYECKUH COCTaB U CTPOCHMUE); T'€HOB,
XpPOMOCOM, >KEHCKUX M MYKCKHUX TaMeT, KJIETOK IPOKAPUOT M HYKApHUOT; BUPYCOB;
OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB; BUJA U SKOCUCTEM (CTPYKTYpa);

CYIIHOCTH OMOJIOTHYECKHX IPOLEcCOB M SIBJIEHUi: OOMEH BEIIECTB M IPEBPAIICHUS
SHEPIUU B KIETKE, ()OTOCHHTE3, IJIACTUYECKUH M DHEPreTHUeCKHuil oOMeH, OpokeHwHe,
XEMOCHHTE3, MHUTO3, MEHO03, Pa3BUTHE raMeT y IIBETKOBBIX PACTEHHH M ITO3BOHOYHBIX
JKUBOTHBIX, PAa3MHOKCHHC, OINIOAOTBOPCHUC Y MIBCTKOBLIX paCTeHI/If/'I 1 ITO3BOHOYHBIX
’KMBOTHBIX, MHAMBUAYaJIbHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3), B3aUMOAEHCTBHE T'€HOB,
MOJTyYeHHE TeTEPO3HCa, MONUIUIONI0B, OTJAIICHHBIX THOPU/IOB, IEHCTBHE HCKYCCTBEHHOTO,
ABIKYIIETO W  CTaOWIM3MPYIOIIEro O0TOOpa, reorpaduyeckoe H  IKOJOTHYECKOe
BU000pa3oBaHue, BIUSHUE YIEMEHTAPHBIX (PAKTOPOB IBOIIONHMU HA TEHO(OHT MOMYIISIIH,
¢dopMupoBaHHE TPHUCTIOCOOIEHHOCTH K Cpele OOWTaHHs, KPYrOBOPOT BEUIECTB |
MIpEeBpALICHUS SHEPTUU B HKOCHCTEMaxX U Ouocdepe, 3Boironus ouocgepsl;

COBPEMEHHYI0 0M0JIOTHYeCKYI0 TEPMHHOJIOTHIO M CHMBOJIMKY;

yMeThb:

00vACHAmMY: POJIb OMOJOTMYECKUX TEOpHUi, MeHd, NPUHIHUIIOB, TMIOTE3 B (OPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYyYHOW KApTHUHBI MHUpPA, HAYYHOI'O MHPOBO33PEHUS; €IUHCTBO
KUBOM M HEXMBOW NIPUPOJBI, POACTBO >KUBBIX OPraHU3MOB, MCIOJb3ysd OMOJOTHYECKHE
TEOpUH, 3aKOHBI ¥ IIPABUJIA; OTPULIATENILHOE BIMSHHUE AJIKOrOJIsl, HIKOTHHA, HAPKOTHUYECKUX
BELIECTB Ha PA3BUTHUE 3apOJbIIIAa YEJOBEKa; BIMSHUE MYTareéHOB Ha OPraHM3M YEJIOBEKa,;
B3alMOCBS3U OPraHU3MOB U OKPYKAIOLIEH Cpellbl; MPUUMHBI 3BOJIOLUN BHIOB, YEJIOBEKA,
Oouocdepsl, €AUHCTBA YEJIOBEUECKMX pac, HAcleACTBEHHBIX U HEHACJeACTBEHHBIX
U3MEHEHMH, HACJIEICTBEHHBIX 3a00JIeBaHUI, TEHHBIX U XPOMOCOMHBIX MYTallHid,
YCTOWYMBOCTH, CAMOPETYJSALUU, CAMOPAa3BUTUS M CMEHBl SKOCHUCTEM, HEOOXOIUMOCTHU
COXpaHEHMsI MHOT000pa3usl BUJIOB;

ycmanasnueams 63aumocea3u CTpoeHus U (QyHKUMH MOJNEKyl B KIETKE; CTPOCHUS U
(GyHKIMNA OpraHOMIOB KJIETKM; IMJIACTUYECKOTO M DHEPreTHUECKOro OOMEHA; CBETOBBIX U
TEMHOBBIX peakuuil (OTOCHHTE3a; IBMKYIIMX CHJI SBOJIOIHMM; IyTeH M HampaBiIeHUN
JBOJIIOLINY;

peuwiamsp 3a1a9 pa3HON CIIOKHOCTH 110 OUOJIOTHH;

coCmaegnAams cxempl CKpELMBaHUs, IMyTel MepeHoca BEIIEeCTB M SHEPTrHH B HKOCHUCTEMAX
(uenu nuTaHus, TUIIEBBIE CETH);



® onucvléamp KICTKU PACTCHUNW W KUBOTHBIX (MO MHUKPOCKOIOM), OcCOOed BHIa IO
MOp(}oIOruueckoMy KpPHUTEPUIO, SKOCUCTEMBbI U arpO’KOCHUCTEMBI CBOEH MECTHOCTH;
TOTOBUTH M ONTUCHIBATH MUKPOTIPEIAPATHI;

® @blA6NAMbL TIPUCIIOCOOJCHHUS OpPraHU3MOB K cpeae oOWTaHusi, apoMopdo3bl U
uauoaaalTanun 'y paCTeHI/Iﬁ U JKUBOTHBIX, OTJIMYUTCIIBHBIC I[IPHU3HAKH JKUBOTO (y
OT/ACTBHBIX OpPraHU3MOB), a0OMOTHYECKHE W OWOTHYECKHE KOMIIOHEHTHI 3KOCHCTEM,
B3aMMOCBSI3M OPraHU3MOB B JKOCHCTEME, UCTOYHHKHM MYTareHOB B OKpYJKalolleWd cpene
(KOCBEHHO), aHTPOIIOTCHHBIC N3MEHEHHUS B 9KOCUCTEMAX CBOETO PEruoHa;

® ucciedogams OUOJOTHYECKHE CUCTEMBI Ha OMOJIOrMYECKHUX MOACIIAX (aKBapI/IYM);

® cpasnusamb OMONOTHYECKHE OOBEKTHI (KIETKU pacTeHUil, )KUBOTHBIX, TPUOOB M OaKTepuil,
9KOCUCTEMBI U arpodKOCHCTEMBI), MPOIECCH U SBJICHUs (OOMEH BEIIECTB Y PACTCHHMA U
’KMBOTHBIX; TUIACTHYECKUI U SHEPreTHUeCKuii 0OMeH; (POTOCHHTE3 M XEMOCHHTE3; MUTO3 U
Meii03; 0ecronoe U IMOJOBOE PAa3MHOXKEHHE; OIUIOJOTBOPEHME y ILBETKOBBIX PAaCTEHHH U
MO3BOHOYHBIX  JKMBOTHBIX; BHEUIHEE M BHYTPEHHEE OIUIOJIOTBOPEHHE;  (OPMBI
€CTeCTBEHHOTO  OTOOpa;  HMCKYCCTBEHHBIH M  €CTECTBEHHBIH  OTOOp,  CIIOCOOBI
BU1000pa30BaHMsl; MAaKpO- U MUKPOABOJIIOLUIO; ITyTH U HAIPaBJICHUS SBOJIOIMN) U JeNaTh
BbIBOJIbI HA OCHOBC CPABHCHUS,

® anaauzuposeamsv U ouyernueamsv pPa3INIHLIC TUIIOTE3bl CYIIHOCTH KWU3HHU, IMMPOHUCXOXKIACHUA
JKM3HM M 4YCJIOBCKA, YCJIOBCYCCKUX pac, r100aJbHbIC AHTPOIIOTCHHLBIC HW3MCHCHUSA B
61400(1)epe, OTHYCCKHEC aCIICKTbl COBPEMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B OHMOJIOTHYECKOM HAyKeE;

® ocywecmenamey CamoCmoAmMenbHblil NOUCK OUOI02UYECKOU UHpOpMayuu B PA3TUYHBIX
UCTOYHHMKAX (y4eOHBIX TEKCTax, CIPABOYHMKAX, HAYYHO-NOMYJSAPHBIX H3JaHUSAX,
KOMIIBIOTEPHBIX 0a3ax, pecypcax VIHTepHET) M NpPUMEHATH €€ B COOCTBEHHBIX
UCCIIeIOBAaHUSIX;

HCNOJb30BATH NMPUOOPETEeHHbIE 3HAHUA W YMEHHSI B NMPAKTHYECKOH esiTeJIbHOCTH H
MOBCEAHEBHOM *KMU3HU IS

® TI'PaMOTHOI'O O(bOpMHeHHH PE3YyIbTAaTOB OMOJIOTUYECKUX HCCHCHOB&HHﬁ;

e o00OCHOBaHMA M COOJIIOJCHMsS TIpaBWJI IIOBEAEHUS B OKpyXKawolled cpene, Mep
NpoGUIAKTUKNA PACIPOCTPAaHEHUs BUPYCHBIX (B ToM uucie BUY-undexunum) u apyrux
3a00JIeBaHUM, CTPECCOB, BPEAHBIX NPUBBIUEK (KypEHUE, AIKOTOJIU3M, HAPKOMaHU);

® OKa3aHMs MEpBOM NOMOIIM MPU MPOCTYIHBIX U JPYTUX 3a00JI€BaHUSAX, OTPABICHUU
MAILIEBBIMU IIPOYKTaMU;

e omnpeneneHuss COOCTBEHHOM TMO3MIIMU TIO OTHOIICHHIO K JKOJOTHYECKUM MpobiemMam,
MOBEJICHUIO B IPUPOJIHON CpPELIE;

® OIEHKM OSTUYECKUX AacCMEeKTOB HEKOTOPBIX HCCIENOBaHUN B o001acTd OWOTEXHOIOTUU
(KJIOHUpPOBaHKE, HICKYCCTBEHHOE OIUIOJJOTBOPEHHUE).

Yueono-wnemoouueckuii komnnexm:

Y4eOHUKU:

1. OO6mas 6uonorus: yaueOnuk s 10-11 kmaccoB 061meo0pa3zoBaTeIbHBIX YIPEKICHUI:
npodunbHEIA ypoBEeHB B 24., oA pel. akaaemuka B.K.Illymuoro u npodeccopa
I'"M.Ipimmnua; aBropsl: [I.M. boponun, JI.B.Beiconikas, b.M. Meauukos, A.O. PyBuHCcKui,
O.B. Ca6nuna u ap. M. Ilpocsemienue, 2011.

2. buwomormsa. 11 kmacc y4eOHHMK s obmeoOpaszoBat. opranmsanuii / JI.K. Benses, T1.M.
boponun, I'M. demvimun u np./ ; mox pen. J.K. bensera, I'M. Hdpimmuna. — 3-e uzn. — M.:
[Ipocsemenue, 2017.
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Boponmos  H.H., CyxopykoBa JL.H. «OBomonus opranuueckoro Mupa», MockBa,
«IIpocsemienne», 1991 r.

O6mas 6uonorus: 10-11 xmaccel/ A.A. Kamenckoro, E.A. Kpukcynosa, B.B. Ilaceunuka
M.: Ipoda, 2007.

I'.C.KanunoBa, A.H.MsrkoBa, buonorus. Temarnueckue ¥ HTOIOBBIE KOHTPOJIbHBIE
pabotel: 10 — 11 xmaccel. Junaktuueckue Marepuansl. M., M3nar nentp «Benrana-I'pady,
2011.

HM.M.Yepuoa, B.M.I"annymun, B.M.KoncrautrHoB. OcHOBBI 3kosioruu. 10-11 kmaccel.
M. — JIpoda, 1999.

KosznoBa T.A. OOmas Ouosorust 10-11 xmaccel. MeToauveckue pEeKOMEHAAIMU TI0
WCTOJIb30BAHUIO YUeOHHKA MTPU U3yYCHUH OUOJIOTUH HA 0a30BOM M MPOQPHILHOM YPOBHE. -
M.: Ipocda, 2004.

[Iporpammsl 3nekTuBHBIX KypcoB. buonorus. 10-11 knaccel. IlpodunsHoe o0ydenue. - M.:
Hpoda, 2005.

Conun H.1., Ko3nosa T.A. O6miast 6uonorus.10-11 kiaccsl. PaGouas retpaap 1 yuutens/
B nByx wactax. - M.: Jlpoda, 2005.

Cyxosa T.C. Ypok Ouosioruu. TexHonorus passuBaroniero ooyuenus. - M.: Benrana-I'pad,
2005.

bonrosa M.B. COopuuk 3amad mo OOmeli OMOIOTHM ISl MOCTYMAIONUX B BY3BL - M.:
«Onukce 21 Bex» «Mup u obpazoBanue», 2005;

Koznosa T.A.,'Kyumenko B.C. buonorus B Tabmumax 6-11 kmaccel. CnpaBouHoe nocobwue. -
M.: Ipoda, 2002;

[TumenoB A.B., [lumenosa W.H. buonorus. lugaktnyeckue matepualisl K pazaeny «OO0mas
ouonorus», M.: «M3marensctBo HII SHAC»,2004;

Pe6posa JI.B., IlpoxopoBa E.B. AktuBHbIe POpMBI U METOABI O0y4deHHsI OHOIOTHH. - M.:
[Ipocsemenue, 1997.

®pocun B.H., CuBornazos B. U. I'oToBuUMCS K €IMHOMY TOCYJapCTBEHHOMY HK3aMEHY:
O6mas 6uomorus. - M.: Jlpoda, 2004. - 216¢;

Humepnem-mamepuanot

http://www.gnpbu.ru/web_resyrs/Estestv_nauki 2.htm. Ilogbopka uHTEpHET-MaTEpHAIIOB
ISl yYUTeNneld OMOIOTHH 110 Pa3HBIM OHOJIOTMYECKHM JTUCIUILTHHAM.
http://school-collection.edu.ru Equnast kosiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://www.fipi.ru — denepanbHblii HHCTUTYT MEAATOTHYECKUX U3MEPEHHH.
. www.bio.1september.ru - razera «buonorus - npuioxkeHue K «1 ceHTsIOps»
. Www.bio.nature.ru - Hay4Hble HOBOCTH OHOJIOTHUH

. Wwww.edios.ru - Dia0c - eHTp AUCTAHITHOHHOTO 00pa30BaHuUs

. www.km.ru/education - YueOubie MaTepuaibl u ciaoBapu Ha caiite «Kupumt u Medoaunii»
. http://window.edu.ru/ Enuroe okHO g0cTyIa K 00pa3oBaTeaIbHBIM pecypcaM

. http://lwww.priroda.ru — Ilpupona: HaMOHATIBHBIIN MOPTAL.

0. http://obi.img.ras.ru — ba3za 3Hanuii M0 OMOJOTHH YeOBEeKa. Y UeOHHK I10

MOJIEKYJISIPHOM OMOJI0rUY YeraoBeKa, OMOXUMHH, (PU3NOJIOTHH, TEHHON U OEJIKOBOM
HUHXECHEPUH.
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KanenpapHo-temaTndeckoe niianuposanue, 11 kaace

3 yaca B HeaeJI0

No Tema Komnnue JlaboparopHbre Jomamraee Yucna
CTBO paGoTs 3ajaHue
4acoB
Tema 10. Boznuknosenue u pazsumue
960IIOUUOHHOIL OUONOZUU 10
1. | Mcropusi BOSHUKHOBEHUS U Pa3BUTHUS crp.3-5, no | 3.09
3BOJIFOLIMOHHON Onosioruy. Beenenue. 1 Jlamapka
2. | IlepBble 3BONIOIIMOHHBIE KOHLIEIILIUY. § 52 7.09
DBosroiMoHHast Teopust Jlamapka. 1
3. | Kusnb u Tpyas! Y. lapBuHa 1 3anucu B 7.09
TeTpaau
4. | OCHOBHBIE MPUHITUIIBI SBOJIIOIIMOHHON TEOPUHU 1 § 53 no 10.09
JlapBuHa. CTO
5. | ®PopMHpPOBAHNE CUHTETUYECKON TEOPUHU 1 § 53 no 14.09
sBomtonuu. Pa6oter C.C UerBepukosa u M.1. KOHIIa
[[ImanbrayseHa.
6. | IlanecoHTONOTMYECKHE JOKA3aTEILCTBA 1 §54 14.09
SBOJTIOIIHH.
7. | buoreorpaduyeckue nokazarenbpcTBa 1 § 55 16.09
HBOJTIOIIHH.
8. | CpaBHUTEIHHO-aHATOMUYECKUE 1 § 56 1-1 21.09
JI0Ka3aTeJIbCTBA HBOJIOLIUU. CTaThsl
9. | DMOpUOIOTHYECKUE TOKA3ATEIbCTBA 1 § 56 21.09
HBOJTIOIIHH.
10. | MonekyIsipHO-TEHETHYECKHE J0Ka3aTelIbCTBA 1 § 57 24.09
HBOJIIOIINH
Tema 11.Mexanusmbt 360110uuu 29
11. | [omynsiuus — >1eMeHTapHas €quHULA 1 JP. Ne 1. § 58 1-a 28.09
SBOITIOIHH. Buieerite CTaThs
HU3MEHYMBOCTH Y
ocobeit omHOTO
Bua (repOoapHbIe
00pasiibl, HabOPbHI
CEMSTH, KOJIJICKITUU
HACEKOMBIX U T.I1.)
12. | BHyTpuBHI0Bast K3BMEHYUBOCTb. 1 § 58 2-a 1.10
CTaThsl
13. | 'eneTnyeckas CTpyKTypa MOMYJISALHUN. 1 § 59 5.10
VYpaBHeHnue u 3akoH Xapau - BaitnOepra
14. | MyTanuu Kak HICTOYHUK T€HEeTHUECKOM 1 AP N2 Anamiz | § 60 5.10
W3MEHUYUBOCTH MTOMYJISIHH. ;Z};:ﬁf;;g:; 5
l'lOl'IyJ'lﬂLlI/lHX
JOMAIITHUX KOLICK.
15. | CayuaiiHble MPOIECChl B TIOMYJISIUAX. 1 § 61 8.10
16. | Hdpeiicd reros. [lomynsiioHHbBIE BOTHEI. 1 § 62 12.10
17. | Bopnba 3a cymiecTBoBaHUE 1 §63 12.10
18. | EcTrecTBeHHBIN 0TOOP KaK HAINPABISIOMINN 1 § 64 15.10
(hakTOp IBOFOITUHT
19. | OcHoBHBIE ()OPMBI €CTECTBEHHOTO OTOOPA. 1 § 65 19.10




20. | ITonoBoit oT6op. 1 § 66 19.10
21. | AnanTanus OpraHu3MOB KaK pe3yabTaT 1 § 67 22.10
JICUCTBUSI €CTECTBEHHOTO 0TOOpA.
22. | JLp. Ne 3 1 JLp. Me 3. zyuenne 26.10
MIPUCTIOCOOICHHOCT
" OPraHu3MoOB K
cpene oOUTaHuUS.
23. | Murpanuu kak GakTop BOJIOLUH. 1 § 68 29.10
24. | Bun. Kputepun u cTpykrypa Bujaa 1 § 69 29.10
25.| JLp. Ne 4, 1 JLp. Mo 4.
Hab6mronenue n
omnucaHue ocodeit
BUA IO
Mopdosornaeckom
Y KpUTEPHIO
(repOapuu,
KOJIJICKIIUH
HACCKOMBIX).
26. | BunooOpa3oBanue-pe3ynbrar 1 § 70
MUKPO3BOJTIOIUH.
W3omsmus kak mycKoBOWH MEXaHU3M
BHJI000Pa30BaHMUS.
27. | Annonarpuyeckoe BHI000pa30oBaHHUeE. 1 § 71 1-scr.
28. | CumnaTpuyeckoe BUI000pa3oBaHue 1 § 71
29. | Mukpo- 1 MakposBoIrONHA. | eHeTnyeckue u 1 § 72
OHTOT€HETUYECKUE OCHOBBI IBOJOLINH.
30. | HanpaBienust Makpo3BOTIOIHH. 1 § 73 ¢.98-
JluBeprexiusi. 99
31. | KonuBepreunuus. 1 § 73¢.99-
100
32. | [apannenu3m. 1 § 73 ¢. 101-
102
33. | buonoruueckuii mporpecc u perpecc. 1 B terpaaun
34.| Apomopdos. 1 § 74 c.102
35. | Uonoaganrarun. 1 § 74 c.103
36. | OOmas nerenepanusi. 1 § 74 c. 105
37.| JL.p. No5 1 JLp. Nes §
«BrisBnenue
apomMop}h030B U
WIMOAANTAl|HA Y
OpraHu3sMoB»
38. | Enunoe npeBo *KU3HU — pe3yabTaT dBOJIIOLUH. 1 § 75
39. | O6obmaronmii ypok mo reme: « MexaHu3Mbl 1
HBOITIOITUI.
Tema 12.Bo3nuxknogenue u pazgumue iHcuzHu 10
Ha 3eme
40. | CymHOoCTb u3HU. OTnpenaeneHne KUBoro. 1 §76
[IpencraBieHre 0 BOSHUKHOBSHUH KU3HU Ha
3emie.
41.| O6pazoBaHue OMOIOIMYECKMX MOHOMEPOB U 1 § 77

MIOJINMEPOB.




42.

dopMupoBaHUE U 3BOTIONUS TPOOUOHTOB.

§78

43.

N3yuenue ucropuun 3emnu. [laneonronorus.
MeToasl reOXpOHOIOTUU

§ 79

44.

I'eoxpoHonoruueckas 1€TOMUCH 3eMIIH.
PazButue xu3Hu Ha 3eMiie B KPUIITO30€.
Karapxeit, apxeil, npoTepo30il.

§ 80

45.

Pa3BuTHe xxu3Hu Ha 3eMIie B paHepo30e.
[Taneozoit

§ 81

46.

Me3o3o1.

c. 133-135

47.

Katino3zoiu

c. 135-138

48.

O0600mieHue 110 Teme : «Bo3HUKHOBEHME U
pa3BUTHE )XKU3HU HA 3eMiiey.

§ 76-81

IIOBTOPUTH

49.

Pemrenne 3aganuii yactu 2 EI'D no teme:
«BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
SemMiiey.

Tema 13.Bo3nuxknosenue u pazeumue
Yen06eKa — aHmponozene3

10

50.

Mecto uenoBeka B CHCTEME JKUBOTHOT'O MHUpPa
— Mopdonorudeckue u pU3noIOTHIECKHE
JTAHHBIE.

§ 82

51.

MecTo yenoBeka B CUCTEME KUBOTHOT'O MUPaA
— IIUTOJIOTHYECKUE ¥ MOJIEKYJISIPHO —
OHMOJIOTMYECKHE TaHHbIe

§ 83

52.

[TanieoHTONIOTMYECKUE TAHHBIE O
IMPOUCXOKIACHUHN U 3BOJIFOIINU ITPEAKOB
4eJI0BEeKa. ABCTPAJIONIUTEKH.

§ 84

53.

IlepBsie npeacraBuTenu poga Homo

§ 85

54.

[TosiBneHMe yenoBeKka pa3yMHOrO.
Heannepranbsckuii uenoBek. MecTo
HEAHAEPTAIBIEB B IBOIIOLIMH YEJIOBEKA.
KpomMaHbOHIIBL

§ 86

55.

bronornueckue GpakTopbl BOJIIOLNHU YEIOBEKA

§ 87

56.

ConunanpHble (aKTOPBI SIBOTIOIUN YEIOBEKA —
MBIIIJIEHUE, PEUb, OPYIUHAs AEATEIbHOCTb.
Ponb conmanbHOil cpeabl B popMUPOBaHUN
4eJI0BEYECKUX NHANBUAYYMOB. COOTHOIIEHNE
OMOJIOTMYECKHUX U COLMAIBHBIX (DAKTOPOB B
9BOJIIOLIMH YEJIOBEKA.

c.164-165

57.

Yenoseueckue pacel. Posb n3onsuun B
(dbopMHpOBaHUHN PAacOBBIX IpHU3HAKOB. KpuTtnka
PACUCTCKHMX TEOPHH

c.166- 167

58.

O060061maronmuit ypok 1mo Teme:
«Bo3HUKHOBEHUE U Pa3BUTHUC YCIIOBCKA —
AHTPOIIOTEHE3Y.

§ 82-87

ITOBTOPHTH

59.

Permrenne 3aganguii yactu 2 EI'D mo teme:
« Bo3HUKHOBEHHE U pa3BUTHE YEIIOBEKA —
AHTPOIIOT€HE3Y.

Tema 14. Cenexuus u 6uomexnonozus

60.

CGJ’I@KHI/ISI Kak IMponecC U Kak HayKa.
O,Z[OMaI_HHI/IBaHI/IC KakK HCpBBIﬁ oTall CCIICKIITNN

§88

61.

LleHTpBI MPOUCXOKIAEHUS KYIbTYPHBI

C.171




pactenuii. [IpoucxoxnaeHne JoManHux
KHUBOTHBIX U I_[eHTpLI X OJOMAalllHUBAHUSL.

62. | MckyccTBeHHbI 0TOOp. MaccoBblii u 1 § 89
WHAUBUIYAIbHBINA 0TO0p. KoMOuHanmonHast
CeJICKIIUS
63. | Kimaccuueckue MeTopl CENIeKIIH 1 § 90
64. | Knerounas nHxeHepus U KJIETOYHAs 1 § 91
CEJICKIIHSL.
65. | XpomocomHas uHKkeHepus. [Ipumenenue 1 C.188-192
TeHHOW MH)KEHEPHUH B CEJICKIIUU
66. | KpynmHomaciirabHast CeNeKIus )KUBOTHBIX. 1 C. 192-194
Ycnexu cenekuuu.
67. | Ob6obmaronmii ypok mno reme: « Cesnekuus u 1
OMOTEXHOJIOTHSI»
Paznen 4. OPTAHU3MBI B
IKOJOI'MYECKUX CUCTEMAX 31
Tema 15. Opzanusmul u okpyscaowasn cpeoa 10
68. | B3auMooTHOLIEHNE OPraHU3MOB U CPEIbL. 1 § 92
Dkonoruveckue GpakTopsl. 3aKOH
TOJICPAHTHOCTH.
69. | [Ipucnioco6siennocts. [lepexxnBanue 1 § 93
HEeOJIarONPHUATHBIX YCIOBUN U pa3MHOKECHHE
70. | [lonynsauus Kak MpUpoIHas CUCTEMA. 1 § 94
71. | CTpyKTypa nOmyJsiuii 1 § 95
72. | Jnnamuka nomynsauuid. JKusHeHHbIE 1 § 96
CTpaTeruu
73. | Bua kxak cucrema nomynsnui 1 § 97
74. | DKonoruyeckas HULIA. 1 § 98
75. | Kuznennsie GpopMer 1 § 98
76. | Ob6obmaronuii ypok mo teme: « OpraHu3mMsbl 1 1 § 92-98
OKpY>KaroIasi cpeaa» MIOBTOPUTH
77. | Pemenue 3anannii yactu 2 EI'D mo Teme: 1
«Oprann3Msbl ¥ OKPYKAIOIIAs cpesiay.
Tema 16. Cooouecmea u yxocucmemot 12
78. | Coo011ecTBO, S3KOCHCTEMA, OHMOIIEHO3 1 § 99
79. | DHepreTHUecKue CBA3M U Tpouueckue ceTu 1 § 100
80. | MexBHUI0BBIE U MEKITONYJISILIMOHHBIE CBSI3U B 1 § 101
skocuctemax. KonkypeHius. AnbTpynsm
81. | OTHOLIEHNS XUIIHUK-)KEPTBA, 1apa3uT- 1 § 101
xo03snH.Mytyamu3m. Kommencanmsm.
Amencanusm. Heittpanusm.
82. | [IpocTpancTBeHHas! CTPYKTYypa COOOIIECTB. 1 JLp. Ne6. § 102
«Onucanue
9KOCHUCTEM CBOCH
MCCTHOCTH ».
83. | [lunamuka skocucteMm. QIyKTyaluH. 1 § 103
84. | Cykueccus. Y CTOMUNBOCTH 3KOCHUCTEM. 1 Jp. Ne7 § 103
«Hccnenosanue
HN3MCHCHHU B
DOKOCHCTEMAX Ha
OHOJIOTHUECKUX

MOJIeISIX
(akBapuym)».




85. | Kak popmupyrotcs cooOuiectBa 1 § 104
86. | 3eMienenbUecKie SKOCUCTEMBI (arpoLeHO3bI). 1 A.p. Ne§ B terpagmn
«Onucanue aIucH
arpoO3KOCUCTEM
CBOCHU MCCTHOCTH
(BuOoBas u
MIPpOCTPaHCTBECHHAas
CTPYKTypa,
CC30HHBIC
U3MCHECHHUS,
HaJIn4ue
AHTPOIIOJIOTUICCKU
X U3MEHEHUN)».
87.| Ikckypcua Ne 1. «EctecTBEeHHBIC U 1 Iexypeun Ne 1. OTYeT
HCKYCCTBEHHBIE 9KOCUCTEMBbI (OKPECTHOCTH
IITKOJIBI ).
88. | O6o6maromuii ypok mno teme: «CoolmiecTa u 1 § 99-103
OKpYKaroIas cpeia»
89. | Pemenue 3ananuii yactu 2 EI'D no Teme: 1
« Coo011ecTBa U IKOCUCTEMBIY.
Tema 17. Buocghepa 6
90. | buocdepa. Yuenue B. U. Bepuaackoro o 1 §105
ouocdepe
91. | ’)KuBoe BemecTBO U OMOTEOXMMUYECKHE 1 § 106
KpYroBOpOTHI B Ouocdepe.
92. | KpyroBopot a3ora, KpyroBopoT BOJIbI 1 § 106
93. | 'mobanbHBIEC AaHTPOTIOTCHHBIC H3MEHEHUS B 1 § 107
6uocdepe. [Ipobrema ycToHdrBOro pa3BUTHs
orochepsl.
94. | Pewenue 3aganuii yactu 2 EI'D no teme: 1
«buochepay.
95. | O6o6maromuit ypok mno teme: «buochepar 1
Tema 18. bBuonozuueckue 0CHOGbL OXPaHbl 3
npupoovl
96. | CoxpaHeHue U TIoIIepKaHue OMOIOTHIECKOTO 1 § 108
paszHooOpasusi. [[puyrHbl BEBIMUpaHUS BUAOB U
nonyssinuii. Coxpanenue reHoona u
PEUMHTPOAYKITHSI.
97. | CoxpaHeHHE IKOCUCTEM 1 § 109
98. | bruosornueckrii MOHUTOPUHT U 1 § 110
OMOMHIUKALUSA
99. | Ikckypeus Ne2 «OreHKa YKOJIOTHIECKOTO 1 Ixekypenst Ne2 Otyer
COCTOSIHUS TIPUIIKOJIEHOTO Y4acTKay
Iloemopenue uzyuennozo mamepuana 3a 3
Kypc: « buonocua 10-11 knacc»
100| IToBTOpenune marepuana 3a 10-11 kiace 1
101| IToaroroska k EI'D 1
102| ITonroroska k EI'D 1
HUTOI'O: 102

qyaca







