MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHnucrepcTBO 00pa3oBanus U HayKku Kypckoit ods1acTu
MyHnununajabHoe o0pasoBanue KacropeHckuii paiion
Kacropenckasi cpennsisi o01meo0pa3oBarejibHas MIK0JIa Ne2

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
MO yuutenei 3amecturens qupekropa  dupektop MKOY
Mporoxon Ne 1 no YBP "Kactopenckass COL Ne2"
ot «30» aprycra 2024 r. MapTtbiHOBa MapteinoB A.E.
CH. [Tpuka3z Ne 88
ot «30» aBrycra 2024 r. oT «02» cents6ps 2024 1.
(

PABOYAS ITPOI'PAMMA

OOKYMEHT MOAMUCAH
BNEKTPOHHOW MOAMCHIO

CepTtudukar:
257B5F062F3295437C53F4C7A719F7D5
Bnapeneu: MapTtbiHoB AnekcaHap EBreHbeBuy
[HencteuteneH: ¢ 29.11.2023 go 21.02.2025

.

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

s ooygaromumxcs 11 kiaccos

VYyurens OMOJIOTHHA

Conoaunos Cepreit BacuibeBnu

n. KacropHnoe
2024 r



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeamery "buomorus" B 11 kiacce Ha ypOBHE CpEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «bruoNoOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCIUTAHHUS.

VYuebubiii npenmer «buonorus» yriyOaEHHOTO YpOBHS U3YUCHHs SIBISETCS OIHUM M3
KOMIIOHEHTOB  IIpeaMeTHOM obnactu  «EcTtecTBeHHO-HayuyHble IpeaMersl». CoriacHo
nonoxeausMm PI'OC COO npoduinbHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SBIAIOTCSA crocoOoMm auddepeHnnanuu oO0ydeHHUs Ha YpOBHE CpEeAHEro oOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEIHUM
o0ImMM, CpeaHUM MPOo(PECCHOHATBFHBIM U BBICHIMM 0Opa3oBaHHeM. B TO ke BpeMsi Kaxablil U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAH HAa NPUOPUTETHOE pEIIeHHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3aJay, CBA3aHHBIX C MpodopueHTanuein
0o0ydJaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O00JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaér mpencraBieHue O LETU U 3a/a4ax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBAaHHME IO pas3jieiiaM U Temaw,
pacnpeneseHre o KiaccaM, peKOMEHIYET MOCIeA0BaTeIbHOCTh N3YUeHHs yueOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKM Yy4eOHOro IMpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3yYe€HHEeM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
Omaromaps uyeMy IPpOCMAaTpUBAaeTCs  HAIlpPaBICHHOCTh Ha  IOCIEAYIOIIEee  pPa3BUTUE
OMOJIOTUYECKUX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO0 MBILIUIEHUs, NPEACTaBICHUN O 340pOBOM 00Opas3e *KHU3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHUS K OKpY)Karolled NpupogHou cpere. B mporpamme 1o
OMOJIOTUM TakK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMBIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesyibrataM o0y4deHHs U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIbHOM
JESTEIbHOCTH OOYy4alolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOoJIorMYecKkoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
O6uonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH Ha pacIlMpeHue U yriyOieHue 3HaHu|
0o0ydJaronuxcsi O J>KUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
HMOpHOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKHU, CENEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U DKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOoJieHHOM YpOBHE OpUEHTHPOBAHO HA
MOATOTOBKY OOYYAIOMIUXCSl K TOCIEIYIONIEMY TMOJIYYCHUI0 OMOJIOTHYECKOTO O00pa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepxaHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKUX 3HAHMHN, MOJYYEHHBIX MPHU HM3YYCHHUU OOYUYarOIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3/esioB OHMOJOTMM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl
OMOJIOTHYECKHE 3HAHUS O PACTeHMSX, JKUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
00X 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTHYECKHE CBEIEHUS



MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCIEAYIONIEro BhIOOpa nmpodeccun. Bo3mokHa Takke MHTETrpamus OMOJOTHYECKUX 3HAHUHU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (QU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIM MOAXOJAbI K M3yueHUto Ouonoruu. CorjacHO UM, H3y4yaroTcs
CBOMCTBA UM 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kkiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJOTHH M CHHTETHYCCKON
OMoJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
ydeHue o ouocdepe.

VYuebubiii npeamer «buonorus» NpuU3BaH OOECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJISUU, OHOLEHO03a, IKOCHCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICIOBAaHUAX B OMOJOTHH, MPHUKIAIHBIX aCMEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOMAep)KaHUS WHTEpeca 0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuasa B COJAEP>KaHUU MPOTrPaMMBbI 110
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHON
obsacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuyenus yuebHoro npeamera «buonorus» Ha yrayOinEHHOM ypOBHE — OBIa/ICHUE
O00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHNE YMEHUH HCIIOJIb30BaTh 3TH 3HAHUSA B (OPMUPOBAHUU HHTEpECa
K ompenenéHHoi o0mactu mpodecCHOHAIBHON AESITEIbHOCTH, CBS3aHHOW C OWOJIOTHEH, WIN K
BBIOOPY yueOHOr0 3aBeIeHUs sl POAODKEHUS OHMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHME  OOYYaIOIMMHUCS  CHUCTEMbl OHOJIOTMYECKUX 3HAHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPraHu3M, MOMYJISIUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBI:
MCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHOM OMoJoruw,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIIUIO; TTOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTMUECKUMHU MpoOieMaMH 4YelOBEYEeCTBa; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIONATH MEpHI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUS B MPHUPOJE M OOECIICUCHUs
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMS K JKUBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHHUS B MPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npounakTUKu ~ 3a0oJieBaHUH,  oOecriedeHWe  OC30MACHOCTH  KU3HEACATCILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MmocienyromeMy IpodecCHOHATBHOMY
CaMOOMPEIEIICHUI0, B COOTBETCTBUU C HHIMBUIYaJbHBIMA MHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpennero oomiero oobpazopanusi, coctabiser B 11 kmacce — 102 gaca (3 yaca B HECIIO).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYILECTBIISICTCS C YUETOM CHELU(PHUKH €ro COAepKaHUs M HANpaBIEHHOCTH Ha MPOJOJIKEHHE
OHMOJIOTHYECKOTO 00pa3oBaHUsI B OPTaHM3ALMUAX CPEIHETO MPOPECCHOHATHHOTO M BBICHIETO
oOpazoBaHus.

OO0s3aTenbHBIM YCIIOBHEM IpU OOYYEHHU OMOJIOTMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
IpoBe/eHUE JIabOpaTOpPHBIX M MpakTHueckux pabor. Takke yuyacTue oOydarommxcs B
BBIMOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENbCKUX — paboT, TeMaThKa KOTOPBIX
OTIpEeNIeNISIeTCSl YYUTEJEM Ha OCHOBE HWMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJI0THH

OpommononHas teopust Y. Jlapeuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKH3Hb
Y Hay4dHas JearenbHocTs Y. JlapBuHa.

JBuwxkymue cunbl 3Bomronuu  BuAoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUUBOCTh, OOppOa 3a CyIIECTBOBaHMHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cuateTndeckoit Teopun 3Boionuu (CTI). HelitpanbHast TeOpHs 3BOIIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

JdemoHcTpauMu

[Toptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cent-Unep, XK. Krosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonzaeitn, J. K. benses.

Tabmuuel n cxemsl: «Cucrema xuBoi npupoasl (o K. Jlunnero)», «JlecTHuna >KuBbIX
cymiectB (rmo Jlamapky)», «MexaHusm (opMupoBaHUs HPUCHOCOONEHUH Yy pacTeHUd u
#KUBOTHBIX (110 Jlamapky)», «Kapta-cxema mapupyra nyrewmectsus Y. lapsuna», «Haxonku Y.
Hapsuna», «@Popmbl 060pb0OBl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTbl», «Iloposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS IBIKYIIUX CHJI 3BOJHOLUN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tonynsanus kak »JieMEeHTapHas eAuHuna 3Bomolrd. COBPEMEHHBIE METOAbl OLEHKU
TE€HETUYECKOro pa3Hoo0pas3us U CTPYKTYpPbI MONYISIIUNA. MI3MeHeHue reHodoH1a MOny IsIuy Kak
AJIEMEHTapHOE HBOJIIOIIMOHHOE SBJIEHHWE. 3aKOH reHeTuueckoro pasHoBecus Jlx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPBl (IABMIKYIIME CHJIbI) HBOJIONMHM. MyTallMOHHBIA Hpolecc.
KomOunaTtuBHass u3aMeHuuBOCTh. [lpelid reHoB — ciiyuyaiiHble HEHANpaBJICHHbIE H3MEHEHHS
4acTOT ayuiesie B momymsiusax. D(PdekT ocHoBaTens. Ipgexm OYymbLIOUH020 20PIbIUKA.
CHudiceHue 2eHemuuecko20 pasHoodpasus: npudumsl U cireocmeus. llpossenenue s¢hghexma
opeligha cenoé 6 Oonvwux u manelx nonyaayusax. Murpanuu. M3o0msMuMs  MOMYJSIIMMR:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Oronorunyeckas (penpoayKTUBHAS).

EctectBeHHbII 0TOOp — HampaBisitonuii gaxtop 3BojoLUU. POPMBI €CTECTBEHHOIO
oTtOopa: JIBWXKYIIUH, CTaOWIM3UPYIOUINH, pa3pbiBatolivii (au3pyntuBHbIN). [lonoBoit ot6op.
BO03HUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[TprcnocoOaeHHOCTh OpraHU3MOB KaK pPe3yJlbTaT MHKPO3BOIIONMU. Bo3HMKHOBEHUE
npucnocoOIeHni y opranuzMoB. Apomopdo3sl U uanoaaantauuu. [Ipumeps! npucrnocobneHnit
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TIOBEICHUECKUE.
OTHOCHUTETBHOCTH MPUCIIOCOOICHHOCTH OPTaHNU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHUKPOIBOJIOLHH.
WM3onmsmmst — xmrodeBoit daktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonan3anuus, rudpuauzanus). JJIuTeIbHOCT SBONIOIMOHHBIX IPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.



Ponp sBomonuoHHOM Ouonornn B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB M HMX X035ieB. MeXaHH3MbI
(GhOopMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. UerBepukon, 3. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «llomysSIOHHas CTPYKTypa BUAa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKymime CHIIBI  3BOJIOLHNY,
«OKosornyecKas M30JALMS MOMYJSIIUM ceBaHCKOM Qopenn», «l'eorpaduueckas H30IAIUSL
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI AaypcKoit», «[lomysimoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MnnycrpuanbHbli MEJIaHU3MY, «OKuspie HCKOIIaeMBbIe»,
«ITokpOBHUTENIBCTBEHHAsI OKpacKa XKUBOTHBIX», «lIpenynpexnaromas oOKpacka KUBOTHBIX»,
«®Dusnonoruueckue agantauuny, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEIILHOCTDY,
«Kputepun Buna», «Bunsl-gBoiiHukN», «CTpykTypa BHIa B mpupoae», «CrocoObl
BunooOpasoBanus», «l'eorpaduueckoe BUmooOpazoBaHwe TPEX  BUAOB  JIAHABIIICH,
«OKoyornyecKoe BUI000pa3oBaHuEe BHUAOB cuUHHUL, «llomummounsr pacteHuit», «KamycTHo-
peneyHbIid THOPHUIY.

OGopynoBanue: repbapuy pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelsia MTUIl U 3BEpei ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesa NMTHIl M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHuid OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi pabora «BbIsBIeHNE H3MEHUYNBOCTH Y 0COOEH OJTHOTO BHIA».

Jladoparopnasi paGora «lIpucnocobsieHuss OpraHM3MOB U UX OTHOCHUTEIbHAA
1EJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHUE BUAOB [0 MOP(POIOTHIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIIOLUA U eé pe3yJIbTAaThl

MeTtobl u3yueHus: MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie GopMbI U PUIIOrEHETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpapuueckue Metoasl u3zyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
['eHeTnyeckue MeXaHU3Mbl 3BOJIOLMU OHTOT€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYyISpHO-
reHeTHYecKue, OHOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  HM3YYeHHs]  HBOJIOLUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JI€PEBbEB.

XPpOMOCOMHBIE MYTaIlM1 U IBOJIIOLMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (TpaBwWjia)  3BOJOUUHU. [lpunyun  cmenvl  QpyHKYui.
HeoOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOIIOIHH.

JleMoOHCTpaL U

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. I'ekkens.

Tabnuubl U cxembl: «DPUIOreHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAaNoOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenukTh», «HadampHble cTaguu >MOPHOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHBIE ¥  AQHAJIOTUYHBIE  OPTaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YEIOBEKAa W IIMMIaH3e», «lJIaBHBIE
HaIpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.



OO6opynoBaHue: KOJJIEKIMH, IepOapuy, MYJSDKH HCKONAEMbIX OCTAaTKOB OPraHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumnore3bl NpPOMCXOXAEHUS >KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHbIE TpPEICTaBICHMUSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs KU3HU U €€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxkaeHne Ku3HU U acTPOOUOIIOTHSL.

OcHOBHBIE 3Talbl HeopraHuyeckoi sBostonuy. [InanerapHas (reojgoruyeckas) 3BOTIOLMSL.
XuUMHUUYECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

Uctopuss 3emnu u Mmeroabl €€ wu3ydeHus. lckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoIOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HavanbHble sTanbl oprannyeckoil sapomtonuu. [losiBieHre U 3BONIOLUS MEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor mepBblx Ha 3emse coodmectB. Ctpomaronutsl. IIpoxapuorsl u
JYKapHOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIIOLMU BbICIIUX pacTeHUi. OCHOBHbIE apoMOP(O3bl PACTEHHH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUM M 3aBOCBAHWE HMHU CYIIH.
Cemennble pactenus. [IporcxoxaeHne BETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOIHUS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Mpoucxoxaenne miekonuTaronux W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emiie 10 3paM U NEPUOAAM: apXeil, MPOTEPO30H, ANE0301, ME3030H,
KaiiHOo30#M. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPAaHHSA — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL UK

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
camo3apoxxieHust xu3Hm», «Cxema ombita C. Musiepa, I'. FOpu», «OTansl HeopraHHuecKon



3BOIIOLMNY, «['eoxpoHosornueckas mkana», «HadanpHble 3Tambl OPraHUYECKON IBOJIFOLUNY,
«Cxema o0Opa3oBaHUsI DJYyKapuoT myTéM cuMOHorenesa», «CucreMa J>KUBOM HPUPOIBD»,
«Ctpoenue  Bupyca», «Apomopho3bl pacteHmit»y, «PuHMOMUTHY, «OHTHOKIETOUHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxmu», «llanmoporHukm», «l onoceMeHHbIe
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpPay,
«ApoMop¢o3bl  KHUBOTHBIX», «lIpocreiimme», «Kumeunononoctasiey, «llmockue yepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IIpecMmbikarommuecs», «lITuupn,
«Munekonuratroue», «Pa3BuTue IKM3HM B apxeWckol aspey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BUTHE >XKU3HU B
Me3030MCKOil 3pe», «Pa3BuTue XU3HUM B KailHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPaA».

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUILl U 3BEpEl, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBbIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
U3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOMN aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenb! u 3anaun auTponosorui. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMUecKOe TOJIOKEHHE 4YeJlIOBEeKa.
CBupgerenbcTBa CXOACTBAa 4YEJIOBEKa C IKMBOTHBIMU: CpPaBHUTEIbHO-MOP(OIOrHYecKHe,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNoBeAeHUYeckre. OTINYMs YesloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKoOB. Pa3BuTHE rojoBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

HBwxynme  cuibl  (pakTopbl) — aHTpoIloreHesa:  OMONOTMYECKHE,  COLMAJIbHBIE.
CooTHolleHre OUOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOTEHE3E.

OcHoBHbIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeJT0BEKOOOPa3HbIX 00€3bsiH U JH0eH. ABCTPaJIONUTEKH —
JBYHOTHE NpEAKU IroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI W TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001IMii TPeOK HeaHAePTaTbLCKOTO YeJIOBEKa U YeJIOBEKa pa3yMHOro. YenoBek HeaH1epTalbCKUA
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOIIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBI OTOOp B MOMJALUSAX YEIOBEKA.
Myranuonssiit iporiecc U noaumopdusm. [lonyasuoHHble BOJIHBI, Apeiid reHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOUIHAS (PKBaTOpHAlIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHuKaHCKas). Bpems u
IyTH pAacCeJIeHWsl 4YeloBeKa M0 IulaHere. EauHCTBO 4enmoBedyeckux pac. Hayunas



HECOCTOSATENILHOCTh  pacu3Ma. [IpHcrOCOOJEHHOCTh 4YeJIOBEeKa K  Pa3sHbIM  YCIOBHAM
OKpyKartomien cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexaucuuiuinHapaele  MeTolpl B (pu3nueckoid (OMOJIOrMuYecKoi) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAs ~ QHTPOIOJIOTUS. M INAJEOAHTPOIOJIOTHS.  YEJIOBEUECKUX  HMOMYJIALUi.
buocounaneHple  HcCciIeAOBaHMA ~— IPUpPOJAbI  dYelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OMOJIOrM4YECKOIr0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpauMu

[Toptpetsi: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeToasl  aHTpOMONIOTUMY», «[OJOBHOM MO3T  4YelOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3Mbl», «/[BHKyIiMe CuIIBI aHTpOIOreHe3a», «OBONIOLMOHHOE JAPEBO  YEIIOBEKa,
«ABcTpanonurek», «HenoBek ymenslity, «HenoBek nNpAMoXoaamuin», «JleHuCOBCKHI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

Ob6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepUalbHONW KyJIbTYphl IIPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIOXKETaMM MPOUCXOXKICHUSI YelloBeKa, poTorpaduu HaX0I0K MCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKa, MOJIE]b Yepera 4esloBeKa U ueperna LIMMIaH3€, MOJENb KMCTHU YeJOBeKa U
KHCTH LIMMIIaH3€, MOJIEIH TOopca MPEIKOB YeIOBEKa.

JlaGopaTtopnas pabora «/3ydueHue o0OcCOOEHHOCTEH CTPOEHMS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUN YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruu B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
DKOJIOTHH C IPYTUMHU HayKaMH.

Mertonb! skosoruu. [loneBbie HaOMOIEHUS. DKCIIEPUMEHTH B 3KOJIOTUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJIO0AILHBIN.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpuUpofoid. DPOpMHUPOBAHUE DSKOJOTMYECKOW KYIbTYpPHl HU
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Paznensl skoigorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METO10B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyecknue (GakTopbl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux ¢akropos. Ilpasuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.



Aobuotndeckue (akTopbl. CBET Kak 3KoJornueckuii ¢akrop. [eficTBUe pa3HBIX Y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IIO
OTHOILIIECHHUIO K cBeTy. CUrHabHas pojib cBeTa. @oTonepuoiu3m.

Temnepatypa kak sKonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxknocte kak skonormueckuii akrop. IIpucnocobnenus pacteHuil K MOANCPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DH3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Iprucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHou (opme. KuzneHHBIE (OPMBI
pacTeHMii: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPaBBI.
Kvznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotnyeckne  ¢dakrtopel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYpEHIHS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHYECKMX B3aMMOACUCTBUN ISl CYIIECTBOBAHHS
OpraHu3MoB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHBIE )KUBOTHBIE», «XOJIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle HOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«OKOCHCTEMA IIUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMa XBOMHOro Jecayn, «llemu nurtanus»,
«XumnnyectBo», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30yCTONYMBBIX
pacTeHMii, 4Yydena MNTULl U 3Bepel, repOapuu pacTeHHiM, OTHOCSIIMUXCS K Trurpodpuram,
Kcepouram, Me3oduTaM, KOMHATHBIE pACTEHHsS JaHHBIX TPYII, KOJUIEKIIMM KUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00Jala0IINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Trepbapuu u
KOJUIEKIIUM PAaCTEHUH W JKUBOTHBIX Pa3JMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALHI



DKOJIOTUYECKHE XapaKTepUCTUKH momymsinuu. [lomynsauusa kak Ouonoruyeckas cUCTEMa.
Ponp HeomHOpomHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTHH BHUIIOB B
(bopMHpPOBaHUYU POCTPAHCTBEHHON CTPYKTYpHI HOMYIsIii. OCHOBHBIEC TIOKA3aTEIH MOMYJISALUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojorudeckas CTpykTypa nomyisauuu. OLEeHKa YUCIEHHOCTH MNomyisuuu. JluHamuka
MOMYJISIUUUA U €€ peryssiuusa. buoTndeckuii moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nonyisiuuu. Kpusbsle poctra uyucnenHoctu nonyisuuu. Kpusele BbDKHMBaHMSA. Perymsmus
YHUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »sKoJMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humd. [loteHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomyssiuuii. Apeanbsl BUAOB. Buibl M HMX JKU3HEHHBIE CTPAaTErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIEHUS M MUTpalMil >KUBOTHBIX. buojgornueckue MHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaLuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuisl nOomymsquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojmens skonmornueckord Humm Jlx. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH paCTeHUN K pacCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOuiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpraHM3MOB B JKOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE NTOKa3aTeNM 3KOocHcTeMBL. brioMacca u MpoayKIusa. DKOJIOrM4E€CKHE TUPAMHU/IBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — cyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL.  AHTpOIOTE€HHBbIE BO3JeHcTBUA Ha cykueccuu. KimMmakcHoe cooOuiecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoil  ¢GayHel. buomormdyeckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.



3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJICHCTBHU  OpPraHM3MOB B
sKocucTeMax. Poavs kackaonozo s¢ghghexkma u 6u008-30upuxamopos (Kio4egvix 6udos) &
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEeMaMH. YCTOMYMBOCTH OpPraHU3MOB, TOMYMSALUUA U DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3/AECHCTBUM.

Mexanusmbl  8030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeTogoI0russ MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMAa IIMPOKOIUCTBEHHOTO JIEcay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYHIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucTeMey», «llemu nuTaHus (macTOMIHAs, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUJIA YUCEID», «IKOJIOTHYECKas MUpaMua OMoMacch», « IKOJIOTuIecKas
nupamua sHeprumy», «OOpazoBanue Ooioray, «llepBuunas cykueccus», «BoccTaHoBieHue
jeca moclie MmoXxapa», «IKOCUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BemIECTB U MOTOK
SHEPTUu B arporienose», «I[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuyesia NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03K0OCUCTEMBD.

Jlaboparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKekypeusi «IKCKypcHsi B TUIIUYHBIN OuoreoneHos (B nyOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJIOJIbHBIN WM TOWMEHHBIH JyT, 03ep0, O0JI0TO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmennanerapHas o0osouka 3eMid, TJ€ CYIIECTBYET WJIM CYIIECTBOBaIa
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pynax 3. 3tocca. Yuenue B. U. BepHanckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeliecTBo Ouocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeliectB u
OMoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PutMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOIHbBIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Kinnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa M (YHKLIUS O>KMBBIX CHCTEM, OLEHKAa HX PECypCHOro IOTEHLUala |
O6uochepHbIX QYHKIHUI.

JleMoOHCTpaL U

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsl 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriepoja B mpupoje», «KpyroBopot kucioposaa B npupojae», «KpyropopoT Bojsl B IPUPOAE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarmaeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolas cpeaa



DKOJIOTHYECKHUE KPU3UChI W HX TpUYHHBL Bo3jaeiicTBue denmoBeka Ha Owuocdepy.
3arpsi3HeHue BO3AyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHeHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpyiienue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KiuMara.

AHTpPONOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHBIM wmup. Oxpana
PacCTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubsie Teppuropun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YeJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
IPUPOIONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJBbHBIX 3KOJOTHYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEPOSITHBIE NIOCIIEACTBHSL.

Pa3BuTHe METOAOB MOHUTOPUHIA PAa3BUTHS ONACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuusarouue 00CmMyn K uHpoOpmMayuu no COCMOAHUIO OMOENbHbIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpaLuu

Tabmuubr w  cxembl: «3arps3HeHue aTtMocdepbl», «3arps3HeHue THIPOChephD»,
«3arpszHenne  mouBbl», «llapHukoBbli AddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppuTOpUn», «MOAENIHU YIPaBISIEMOr0 MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccniickoit ®enepanuun, KpacHoi KHUTH pernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHbIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXAeHHUI JTUYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS B
CBOCH  JEATETBHOCTH  IICHHOCTHO-CMBICIOBBIMU  YCTaHOBKAaMH, TPUCYIIMMH  CHUCTEME
OMOJIOTHYECKOr0  OOpa3oBaHMsl, Haauuue NPABOCO3HAHUS  IKOJIOTHUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHHS MPOTPAaMMBbI 10 OMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y4eOHOI M BOCIUTATEIBHON JESITEIHbHOCTH B COOTBETCTBHH C TPAJAWIIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIO3HAHUS,
CaMOBOCITUTAHUS U CaMOPAa3BUTHSI, PA3BUTHs BHYTPEHHEH MO3UIUH JIMYHOCTH, MATPHOTHU3MA U
YBOKEHHS K 3aKOHY M IPAaBONOPSIKY, YEIOBEKY TPy/Aa W CTapuieMy IOKOJCHHIO, B3aUMHOTO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIMYHOCTHBIE PE3yabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «BbHoiIorusy» ITOKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIMi, TO3UTHBHBIX BHYTPCHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  oOIecTBa,
pacuIiMpeHre KU3HEHHOTO OIbITa U ONbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIHHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYYaromlerocss Kak AakTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
NPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEeATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOMU KHU3HH U OOBICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMIMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEXKJACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIMATIBHBIM
TIOJIOKCHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIITOJHEHHS YYCOHBIX,
MO3HABATENIHBIX M HUCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEIHHOTO OTHOILIECHUS K MHEHHIO
OIITOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJCPKAHUS;

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOH IEATEITHHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, MMATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIEAUI0 M MaMATHUKAM MPUPOJIBI,
nocTxeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMoI0ruM, IOHUMaHMsl 3Ha4€HUs1 OMOJIOTUH B IO3HAHWU 3aKOHOB IIPUPO/IbL, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCThH OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOHUM pOJHUTENSM, CO3AaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CEeMEWHOH XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

IIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMA  KYJBTYPbl 3A0pPOBbS M
IMOLMOHAJIBLHOTIO 0JIArONOIyYHs:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
COOJIIO/IeHNE TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymsipHas (Qu3NYecKass AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€3011aCHOTO
MIOBEJICHNUS B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKoroid,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON M COIMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESTEIILHOCTB;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW JeATeNbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA



9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKpY>KaroLlell cpeibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJI NOBEJCHUS B MPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HUX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH SKOJIOTNYECKON HAIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKaIoLIeM
MHUpe KaK O €IUHCTBE IpUPOAbI, YelIOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHUS MPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS Pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0l
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3yuyeHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OObBACHEHHs SBJICHUH
OKpPY’KAaIOIIero MUpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMXCSA JAHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NesSTENbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEepHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJIOTHsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHEe, HAOII0JEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHbIe JeiicTBUS (IMO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ecreunBaroIIne
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMIIETEHITUM OOYyYaIOUTUXCS,
CHOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpcajbHble yueOHbIE JAEWCTBUS B I03HABATEIBHOU U
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOIIOTMM Ha YPOBHE CpEIHEro OO0miero oOpa3oBaHHs Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC yUeOHBIC JEHCTBUS,
KOMMYHHKATHBHBIC YHHUBEPCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYJIATUBHBIC YHUBEpPCATbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrpaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJIbHBIMU YU€OHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITeNIbHO (POpMyYIMpPOBaTh M aKTyadU3UpOBaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHC;

UCIIOJIb30BAaTh TPU OCBOCHHMHM 3HAHUU MPUEMBI JIOTUYCCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHus1), PacCKPbhIBATh CMBICT OHOJIOTHYECKUX
MOHTH (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMU MOHITHIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTAaThl JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUisi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh ITUIAH PEICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIBTATOB IEIISAM,
OIICHUBATh PUCKH TOCICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPH PEIICHUH KU3HEHHBIX TIPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METO0B IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ peuieHusi, HaxOIuUThb AapryMEHThl /Jis J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ pELICHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIOMYJIIPHOU JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynHpoBaTh 3ampoChl M TNPUMEHATh Pa3IMYHble METOABI NpPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLuel: TpUMEHATh XUMHYECKHe, (PU3NYeCKHe U MaTeMaTW4YeCKHe 3HAKHM M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMHU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHUs TMIpe/UlaraéMoil 3aJadyd, Y4HMTHIBaTb MHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJB30BAHUEM SA3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U BBIABIEHUS NpoOJieM M HX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEINOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKON IPYIUIIUHN B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIAJICTh HaBBIKAMU I103HABATEIbHON pe(UIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CHTYalllH, BHIOOPA BEPHOTO PEILICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIBbHOTO 00YIeHHS 00yUYaroIuXCs
Oouonornu. OHM BKJIIOYAIOT: creuupUYecKue A OHOJIOTMM HAy4Hble 3HAHHS, YMEHUS U
CHOCOOBI JICMCTBUH TI0 OCBOCHHIO, WHTEPIpPETAllMM W NpeoOpa3sOoBaHUIO 3HAHWHA, BHIBI
NeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaKXe B peabHbIX KU3HEHHBIX CUTYyalUAX.

[IpenmeTHble pe3ynbTaThl OCBOEHUs YydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIi OUMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBl MHUpA, B IO3HAHHUU 3aKOHOB
NPUPOBI U PEHICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, @ TAKXKE B PEIICHHH BOIPOCOB
palMOHATFHOTO TPUPOAONOIB30BaHUSA, U B (POPMUPOBAHMHM IEHHOCTHOTO OTHOIICHUS K
npupojie, oOIIEeCTBY, YEJOBEKY, O BKJIaJ€ POCCHUMCKHX M 3apyOeXHbIX Y4YEHBIX-OMOJIOIOB B
pasBUTHE OMOJIOTUY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HaHUM, KOTOpas BKJIIOYAET ONpPEIENICHUS U
MOHMMaHHUE CYITHOCTH OCHOBOMOJAraloMIUX OWOJIOTUYECKUX TEPMHUHOB M TIOHSATHHA (BUI,
sKocucreMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMOHHAs Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBlIEHUSX
sBosronny, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTnueckoro pasHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacra K. M. bopa), mpasuna (Munumyma FO. JInbuxa,
HKOJIOTMYECKOM MUpaMuIbl 3HEpTun ), runoressl (runotesa «mupa PHK» V. T'unbepra);

yYMEHHUE BIAJETh OCHOBHBIMH METOJaMHM HAy4yHOIO I[IO3HAHMSA, HCIOJIb3YEMBIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,
HaOJroIeHNe, HYKCIIEPUMEHT), CIIOCOOaMU BBISBJICHHUS M OLIEHKH aHTPOIIOT€HHBIX M3MEHEHHH B
PUPOJIE;

YMEHHUE BBIACTATh CYLUIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOIEOIIEHO30B, IKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIETO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
AIONATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMUS, BIUSHHS JIBIKYIIUX CHIT SBOJIIOIIAN
Ha TEHO(OH]| OIS, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHWs, YepeOBaHUs
HaIlpaBJIEHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPIUU B IKOCUCTEMAX;

YMEHHUE YCTAaHABJIMBAaTh B3aUMOCBA3M MEXAY IMPOLECCAaMU HBOJIOLHUH, JBUKYIIUMHU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX AKOCHCTEM W TPUCIIOCOOIICHUSIMH K HUM
OpPTraHU3MOB;



YMEHHE BBISIBISATH OTIMYUTEIbHBIC TPU3HAKU JKUBBIX CHUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpene oburtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTellbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TpYIII,
B3aMIMOCBSI3M OPTaHM3MOB M Cpelbl OOWTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUSI MHOT000pa3usi BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOILI U
YeJI0BEYECTBA,

YMEHHE pellaTh OUOJIOTWYECKUE 3aJauyd, BBISBIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXIYy HCCIEIyeMbIMH OHOJOTHYECKHMH TIPOIlECCAMU U SIBJICHUSMH, JIeNIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH TTOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHE BBIOJHATH JJAOOpPATOpHbIE U MpPaKTHUYECKHE pabOThl, COOJIIOATh MpaBHia MPHU
paboTe ¢ y4eOHBIM U JIa0OPAaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, IMPOBEPATh HUX HKCIHEPUMEHTAIBHBIMU CPEIACTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMS, aHATM3UPOBAThH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATENbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJHMYHO MPEACTABIATH
MOJTyYEHHBIC PE3YJIbTAThI HA YICHUYCCKUX KOHPEPEHITUSX;

YMCHHE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOKIACHUM IKU3HHU, UYEIOBEKA U
YeOBEUYEeCKHX pac, O MPUYMHAX, MOCIEACTBUAX M CHOCO0aX MPEAOTBPAILICHUS TNI0OATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON AETEILHOCTH B
obnmactTh  OWOJIOTHMH, OKOJOTHH, TPUPOIOIOIB30BAHMS, MEIAWIMHBI, OWOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO3AWCTBA, MUILNEBON MPOMBIIIEHHOCTH, YIIyOIsaTh
MO3HABATE/IbHBII MHTEpEC, HAmNpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npogeccun.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoanuectBo uyacos DJIEKTPOHHBIE
Ne n/m HaumeHnoBanue pa3jeoB M TeM NIPOrpaMMbl Beero Kontposbusie  Tpakriyeckue (uudposkie)
oOpa3oBare/ibHbIE
padoThI padoThI pecypesi
1 3apoXKIeHUE U Pa3BUTHE SBOJIOIIMOHHBIX 4 https://m.edsoo.ru/
Ipe/ICTaBICHUN B OHOJIOTHH
2 MHUKpO3BOIIONHS U € Pe3yIIbTaThI 14 2 https://m.edsoo.ru/
3 Makpo3BOJIIOIHS U €€ Pe3yIIbTaThl 6 https://m.edsoo.ru/
4 [MpoucxoxaeHne U pa3BUTHE )KU3HU Ha 15 15 https://m.edsoo.ru/
3emie
5 [TpoucxoxaeHue YeI0BeKa — aHTPOIIOTCHE3 10 1 https://m.edsoo.ru/
DKOJIOTHSI — HayKa O B3aUMOOTHOIICHHUSIX https://m.edsoo.ru/
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollen cpenon
7 OpraHu3smbl U cpejia OOUTaHUs 1.5 https://m.edsoo.ru/
8 DKOJIOTHS BUIOB U MOMYJISIUN 0.5 https://m.edsoo.ru/
9 DKoJIOTHsI COOOIIECTB. DKOIOTHIESCKUE 12 05 https://m.edsoo.ru/
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa https://m.edsoo.ru/
11 YenoBek 1 OKpy’KaroIas cpeaa https://m.edsoo.ru/
12 PesepBHOE Bpemst https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 99 0 7.5




11 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoxa Koutpoan IMpakruu = [Jara uudposbie
n/n Bcero HbIE ecKHe H3y4YeHUusi oOpa3oBaTe/IbHbIE
padoThbI padoTbI pecypcbl

1 OpomonronHas teopus Y. [lapBuna 1 https://m.edsoo.ru/

) JIBHOKYIIIHE CHITBI SBOJTIOIIUN BUIOB 110 Y. 1 https://m.edsoo.ru/
Hapsuny

3 bopn0a 3a cymiecTBoBaHuMe, 1 https://m.edsoo.ru/
€CTECTBEHHbII U HCKYCCTBEHHBII 0TOOP

4 ®dopMUpPOBAHUE CHHTETUYECKOM TCOPUH 1 https://m.edsoo.ru/
3BOITIOIMN

5 DTarnbl 3BOIOIIMOHHOTO MPOIECcCa: 1 https://m.edsoo.ru/
MHKPOABOITIOIHST © MAKPO3BOIFOLIUS

6 [Momynsinus — 3IeMEeHTapHast eIUHHIA 1 https://m.edsoo.ru/
9BOJTIOIMU
3aKOH reHeTHYeCKOro paBHOBecHs JIK. https://m.edsoo.ru/

7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
paboTa «BBIsSBIICHHE H3MEHIUBOCTH Y
0co0ell 0IHOro BHIa

8 OneMeHTapHbIe (GaKTOPHI 3BOIIOLNN 1 https://m.edsoo.ru/

9 Dddexr ocnoraremst. dpdexr 1 https://m.edsoo.ru/
OyTBUIOYHOTO TOPJIBIIIKA

10 Murparyu. M30msiin nonyssiuii: 1 https://m.edsoo.ru/
reorpaduyeckasi, OnoJIoruyecKas

1 EcrecTBeHHBII 0TOOP — HATPaBIISIOMINT 1 https://m.edsoo.ru/
(dakTop IBONIOIIMH




12

[TonoBoii oT60p

https://m.edsoo.ru/

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlaboparopHas pabota «3ydeHue
apoMop(}030B U UAHOATANITAIIUHN Y
pacTeHui U ) KUBOTHBIX)

0.5

https://m.edsoo.ru/

14

[Tpumeps! prcrnocobaeHu y
OpraHu3MoB: Mopoiornieckue,
¢dusnonoruueckue, OMOXUMHUIECKHUE,
nosenenuyeckue. Jlaboparopuas pabora
«[IpucrocobneHust OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11€7I€CO00Pa3HOCTbY»

0.5

https://m.edsoo.ru/

15

Bupn, ero kpurepuu u CTpyKTypa.
JlabopaTtopHast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

https://m.edsoo.ru/

16

17

Crpykrypa Buza
Bunoobpa3oBanue kak pe3ysnbTaT
MHUKPO3BOIIOLUU

https://m.edsoo.ru/

https://m.edsoo.ru/

18

19

20

CBs13b MUKPOIBOJIIOIIUU U
SIUAIEMUAOJIOTUI

Makpossomtonus. [Taneonronornueckue
METO/bI U3YUYEHUS HBOJIIOLUU
Buoreorpadudeckne MeToab! H3ydeHUs
HBOJIIOLUU

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

21

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MopdosrornuecKre MeTO bl H3yIeHHS
9BOJIONAU

https://m.edsoo.ru/




MoneKyIapHO-TEHETUUECKHUE,

https://m.edsoo.ru/

22 OMOXMMHYECKHE U MaTeMaTU4eCcKue
METO/IbI H3y4ICHUS SBOJFOIIUN

23 OO11re 3aKOHOMEPHOCTH HBOJIIOLIUH https://m.edsoo.ru/

24 AJanTuBHAs paJnalusl. https://m.edsoo.ru/
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIIUH

o5 Hay4HbIe runoTe3sl MPOUCXOKICHHS https://m.edsoo.ru/
JKU3HU Ha 3emJie

26 JloHayuHbIe MPECTABICHUS O https://m.edsoo.ru/
3apOKICHUH KU3HH

97 OCHOBHBIE 3TaITbl HEOPTAHUYECKOM https://m.edsoo.ru/
9BOJIFOIIAN

28 I'unoTessl 3apOrKACHUS KU3HU https://m.edsoo.ru/
Hcropus 3eMii 1 METOJIbI €€ H3yUYCHUSI. https://m.edsoo.ru/

29 JlabopaTtopHas pabora «3y4ueHue u 05
OITMCAaHUE UCKOMTAEMBIX OCTATKOB
JPEBHUX OPraHU3MOB)

30 HauanpHble Tarsl opraHuYecKoi https://m.edsoo.ru/
9BOJIFOIIAN

31 DBOJIIOIHS DYKAPUOT https://m.edsoo.ru/
OCHOBHBIE 3TaMbI YBOIIOINI https://m.edsoo.ru/

39 pacturenbHOro Mupa. IpakTudyeckas 0.5
pabora «3yuenne ocoOeHHOCTEH
CTPOEHHMSI PACTEHHUH PA3HBIX OTIEIOB

33 OCHOBHBIE TaIlbI BOJIOIUHU )KUBOTHOTO https://m.edsoo.ru/
MHpa

34 DBOJTIONINS )KUBOTHBIX. [IpakTHueckas 05 https://m.edsoo.ru/

pabora «M3ydeHne ocoOeHHOCTEH




CTPOCHUS IMO3BOHOYHBIX JXKUBOTHBIX)

PazButue x%u3HU Ha 3eMJIe 110 3paM U

https://m.edsoo.ru/

35
HeproaaM

36 MaccoBbie BEIMUPaHHUS — https://m.edsoo.ru/
9KOJIOTMYECKUE KPU3UCHI MTPOIILIOTO

37 CoBpeMeHHBIH 3KOJIOTHYCCKHUI KPU3UC, https://m.edsoo.ru/
€ro 0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUYeCKOro https://m.edsoo.ru/
HPOIILIOTO

39 OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIIBI https://m.edsoo.ru/
OpraHU3MOB

40 AHTPOMOJIOTUS — HayKa O YeJIOBEKE https://m.edsoo.ru/

41 PasButue npencrasieHuit o https://m.edsoo.ru/
MPOUCXOKICHUH YeTI0BEKA
MecTo YenoBeKa B CHCTEME https://m.edsoo.ru/
oprannyeckoro mupa. JlaboparopHas

42 pabota «3yueHue ocoOeHHOCTEH 0.5
CTPOECHHMS CKEJIeTa YeIOBEeKa, CBSI3aHHBIX
C MIPSIMOX 0K ICHHEM»

43 JIBMOKYIIIHE CHITBI aHTPOIIOTeHE3a https://m.edsoo.ru/

44 CooTHoIIeHre OMOTOTUIECKIX U https://m.edsoo.ru/
COIMAJIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OcCHOBHBIE CTaJIUW AaHTPOTIOTCHE3A https://m.edsoo.ru/

46 [MTaneoreHeTrKa U MaJICOreHOMHKA https://m.edsoo.ru/

47 DBOJIOIUS COBPEMEHHOTO YeIIOBEKa https://m.edsoo.ru/
Yenoeueckue pacsl. [Ipaktuueckas https://m.edsoo.ru/

48 pabota «/3yueHne sKOIOTHIECKUX 0.5

aJanTanui 4YeJIOBEKa)




MG)KI[I/ICI_[I/IHJII/IHapHBIC METOABI

https://m.edsoo.ru/

49 1
AHTPOIIOJIOTUH
50 3apoxIeHUE U PA3BUTHE KOJIOTHU 1 https://m.edsoo.ru/
Meroabl skostoruu. JlaboparopHas https://m.edsoo.ru/
51 pabora «/3yyeHue MeTo10B 1 0.5
9KOJIOTHYECKUX MCCIICTOBAHHUI
59 3HaueHHE YKOJIOTUICCKUX 3HAHUM ISt 1 https://m.edsoo.ru/
YeIoBeKa
53 Dkonoruyeckue HaKTopsl 1 https://m.edsoo.ru/
Aobuotrueckue Gakropbl. CBET Kak https://m.edsoo.ru/
54 sKosoruueckuii hakrop. Jlaboparopuas 1 05
pabota «BbIsBICHHE IPUCTIOCOOICHUIT
OPraHU3MOB K BIIHSHHIO CBETa»
Aobuotnueckue paktopsl. Temmneparypa https://m.edsoo.ru/
KaK 9KOJOTH4ecKuil pakTop.
55 JlaGopartopHas pabota «BrIsBieHHe 1 0.5
IPUCTIOCOOICHUI OPTaHI3MOB K
BIIMSIHUIO TEMIIEPATyPbI»
Abuotnueckue hakTopsl. BiaxHocTh https://m.edsoo.ru/
KaK 9KOJOTH4ecKuil pakTop.
56 JlaGopatopHasi paboTa «AHATOMHYECKHE 1 0.5
0COOCHHOCTH PacTeHHUH M3 Pa3HbIX MECT
oOuTaHus»
57 Cpenpl 00uTaHUS OPraHU3MOB 1 https://m.edsoo.ru/
58 buosorndyeckue puTMbI 1 https://m.edsoo.ru/
59 Kuznenusie GopMbI OpraHU3MOB 1 https://m.edsoo.ru/
60 buotnyeckue axTops 1 https://m.edsoo.ru/
61 3HaueHHe OMOTUYECKUX B3aMMOJICHCTBUI 1 https://m.edsoo.ru/




JUTSI CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOurTauusg

OKOJIOTUYECKUE XapPAKTEPUCTUKU

https://m.edsoo.ru/

62

HOMYJISITAH

OcCHOBHBIE TIOKa3aTe M MOMYIIAIUH: https://m.edsoo.ru/
63 YKMCJICHHOCTD, INIOTHOCTD, BO3PACTHAS U

0JI0Bast CTPYKTypa

OCHOBHBIE TIOKa3aTeJIH MOIMYJISIUH: https://m.edsoo.ru/
64 POXKIaEMOCTh, IPUPOCT, TEMII POCTa,

CMEPTHOCTH, MUTPAIIMH
65 DKkosoruyeckasi CTpyKTypa MomyJIsiiui https://m.edsoo.ru/
66 JIuHaMHKA TOMYJISAIUE U €€ peryIsius https://m.edsoo.ru/
67 KpuBbIie pocTa YUCICHHOCTH MOMYJISIIHH. https://m.edsoo.ru/

KpuBble BEDKHBaHUS

DKOJI0rnuecKas HUIIA BUA. https://m.edsoo.ru/
68 JlaGopaTtopHnast pabota 05

«IIpucnocobneHust ceMsiH pacTeHUM K

pacceeHuIo»
69 Bun xak cucrema momysui https://m.edsoo.ru/
20 3aK0H0MeV:pHOCT1/1 MMOBENECHUS U https://m.edsoo.ru/

MUTPAIHii KUBOTHBIX
71 Co00I11eCTBO OPraHU3MOB — OHOIICHO3 https://m.edsoo.ru/
72 JKocucTeMa Kak OTKpbITas CUCTEMa https://m.edsoo.ru/
73 KpyroBopoT BelecTB U MOTOK SHEPTUH B https://m.edsoo.ru/

9KOCUCTEME
74 OCHOBHBIE TIOKA3aTEIIN SKOCHCTEMBI https://m.edsoo.ru/
75 DKOJIOTHYECKHE TUPAMHUJIBI https://m.edsoo.ru/




76 W3meHeHus cooOIecTB — CYKIECCUH https://m.edsoo.ru/
[TpupoaHBIC SKOCHCTEMBI. DKOCHCTEMBI https://m.edsoo.ru/
77 03€ep U peK. DKOCUCTEMBI MOpeH U
OKCaHOB
78 [TpupoaHBIC SKOCHCTEMBI. DKOCHCTEMBI https://m.edsoo.ru/
TYHJIP, JIECOB, CTEIEH, MyCThIHb
79 AHTPOIOTCHHBIE YKOCUCTEMBI https://m.edsoo.ru/
Yp6oskocucremsl. [Ipaktudeckas padora https://m.edsoo.ru/
80 «M3yueHue u onucaHue 0.5
ypOOIKOCUCTEMBD»
3akOHOMEPHOCTH (HOPMUPOBAHHUS https://m.edsoo.ru/
81 OCHOBHBIX B3aUMOJICUCTBHUI OPraHU3MOB
B 9KOCHCTEMaXx
MexaHuU3MBbI BO3JICHCTBUS 3arps3HEHUN https://m.edsoo.ru/
82 Pa3HBIX THUIIOB Ha CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIIHOHHOM H
9KOCHCTEMHOM YPOBHSIX
83 buocdepa — obmiernianeTapHas https://m.edsoo.ru/
o0osiouka 3emiu
84 VYuenue B. . Bepuajckoro o 6uocdepe https://m.edsoo.ru/
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS https://m.edsoo.ru/
o6uocdepsl
86 KpyroBopoThI BelecTs U https://m.edsoo.ru/
OUOTEOXMMHUYECKHE ITUKITBI
87 3oHanbHOCTH OuOChepbl. OCHOBHBIE https://m.edsoo.ru/
OMOMBI CyIIN
88 YcToiunBoCTh OHOChEpHI https://m.edsoo.ru/
89 DKOJIOrHYEeCKHE KPUIUCHI M UX TPHYNHBI https://m.edsoo.ru/




90 Bo3szeiicTBue uenoBeka Ha ouochepy 1 https://m.edsoo.ru/
91 AHTPOIIOreHHOE BO3/IECHCTBHE Ha 1 https://m.edsoo.ru/
PaCTUTEIbHBIN U )KUBOTHBIN MUD
92 Oxpana pHpOIBI 1 https://m.edsoo.ru/
93 OCHOBHbBIE TIPUHITUITBI YCTOHYHUBOTO 1 https://m.edsoo.ru/
Pa3BUTHS YEIIOBCUCCTBA U IPUPOIBI
ParnoHanbsHOE IPUPOIOIIOIL30BAHHE U https://m.edsoo.ru/
94 COXpaHEeHHUE OHMOJIOTMYECKOTO 1
pazHooOpaszus 3emian
95 O0600611eHHe 110 TeMe «MHUKPOIBOJIIOLHUS 1 https://m.edsoo.ru/
U MaKpO3BOJIIOIUS, PE3YJIbTAThI»
96 O6o06meHue o Teme «IIpoucxoxeHue 1 https://m.edsoo.ru/
Y pa3BUTHE KU3HU Ha 3eMiie»
97 O606menue o Teme «IIpoucxoxaeHue 1 https://m.edsoo.ru/
YesoBeKa — aHTPOIIOTCHE3)
O06o006mIeHHe TI0 TeMe «DKOJIOTHS — HayKa https://m.edsoo.ru/
98 0 B3aMMOOTHOIIEHHSIX OPTaHU3MOBY, 1
«Opraau3Msl ¥ cpeia OOMTaHHS»
O0600mmenue no teMe «IKOJIOTUSA BUIOB U https://m.edsoo.ru/
99 nomyJsinuiiy, «brocdepa — rimodanbHas 1
IKOCHUCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 99 75

[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'OITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJISA YYEHUKA

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckwuit A.A., PyonioB A.M. u npyrue; noj
penakiueii [Taceunnka B.B., Akirioneproe o6mecTBo «M31aTenscTBO
«IIpocsemienue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus. Meroanueckue pekomenaanuu. 10-11 kmaccet. (YMK nop pen. B.K.
lymuoro, yrinyonennsiii ypoBens [laceunuk B. B. IlIsenos I'. I'.O6mas 6uonorus. 10—
1llxkmaccer. OO0 «/IPODA. 2021

«buonorus. O6mas ouosnorus. 10 kinacc. YriayOnéHHbIN ypOBEHb
buonorus. O6mas 6uonorus. [paktukym. 10-11 knaccsl. YrinyOneHHbIH ypOBEHb.

OBOPYJJOBAHUE

O6opynosanue nudporoii tadopatopuu « TOUYKA POOCTA»

HU®POBBIE OBPASOBATEJ/IBHBIE PECYPChHI U
PECYPCBI CETUUHTEPHET

https://m.edsoo.ru/7f41c
https://www.google.co/
http://plant.geoman.ru/
https://spheres.prosv.ru/biology/about/174/
https://resh.edu.ru/subject/5/10/
http://bio.1september.ru/
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