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TlosicHuTEILHAS 3aIIMCKA

Pabouass mporpamma pa3paboTaHa Ha OCHOBE aBTOPCKOW paboueil mporpammbl «buonorus.
COopauk pabouux mporpamm 5 — 11 «kmaccer» J[.K.benseBa, MockBa, u31aTEIBCTBO
«[Ipocsemienue», 2016

Pabouas nmporpamma peanuzyercs yepes YMK JI.K.bensiea, I'.M./Ipimimunia buonorust. 11 kiace.
Mockga, «IIpocBenienue», 2016

CornacHo y4eOHOMY TUIaHY YUPEKICHHS HA peai3allii0 dTOW MpOorpaMmbl OTBOAWUTCSA 1 4ac B
Henenro, 34 gaca B Tofl.



Pasnen 1. Ilnanupyemble pe3yJibTaThl OCBOCHHUSI y4eOHOIO MpeaAMeTa

B pe3yabTare nzydenusi 0M0J10ruv Ha 0230BOM YPOBHE YUEHHUK J0JIZKEH
3HATH/IOHUMATH

e CTpOocHHE OMOJIOTHYECKUX chcTeM (KJIETKA, OPraHU3M); HCTOPUIO Pa3BUTHS COBPEMEHHBIX
MPEJCTABICHUI O )KUBOW MIPUPOJE;

® OOBACHATH: POJIb OMOJIOIMYECKUX TEOPUH, UM, IPUHIUIIOB, TUIIOTE3 B POPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTUHBI MUPa, HAYYHOI'O MUPOBO33PEHUS; EUHCTBO
YKUBOM U HEXKUBOW MPUPO/BI, POJICTBO KUBBIX OPraHU3MOB, UCIIOJIb3Yysl OMOJIOTUYECKHE
TEOpUH, 3aKOHBI U IIPABUIIA,

e yMeTh pelIaTh 337a4i pa3HON CII0)KHOCTH 110 OMOJIOTHH; COCTaBIIATh CXEMBbl CKPELIUBAHMU,
HyTel IepeHoca BeIeCTB H SHEPTUH B dKOCUCTeMaXx (ICTH MUTAHMUS, MTUILECBBIC CETH);
OIUCHIBATh KJIETKU PACTCHHUI M KMBOTHBIX (107 MUKPOCKOIIOM), 0COOCH BUIA 110
MOP(OJIOTHIECKOMY KPUTEPHUIO, IKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH;

® CpaBHMBAaTh OMOJIOTHUECKHE 00BEKTHI (KJIICTKH PACTCHUI, )KUBOTHBIX, TPHOOB 1 OaKTepHi,
IKOCUCTEMBI U arpO3KOCHCTEMBI), IPOIIECCHI U sIBJICHUS (OOMEH BEIIECTB Y paCTCHHIA U
KUBOTHBIX; IJIACTUYECKUN U SHEPreTHYeCKHii 00MeH; POTOCHHTE3 U XEMOCHHTE3; MUTO3 U
Mel03; O6ecriosioe U MoJI0BOE Pa3MHOXKEHUE; OIIOI0TBOPEHHUE Y IIBETKOBBIX PAaCTEHUN
IIO3BOHOYHBIX )KUBOTHBIX; BHEIIHEE U BHYTPEHHEE OILUIOAOTBOPEHUE;

® yMETh MOJIB30BATHCS OMOIOTHYECKON TEPMUHOJIOTHENW U CHMBOJIUKOM;

e  yMeTh pellaTh 3JeMEHTapHble OMOJIOTHYECKHE 3a7aUk, COCTABIATh JIEMEHTAPHbIE CXEMBI
CKpEIIMBAHMS U CXEMBI TIEPEHOCA BEIIECTB M YHEPTUH B SKOCUCTEMAX (I[CTTH MUTAHNU)



Pazgen 2. Conep:xaHue y4eOHOI0 mpeaMeTa

OBoJonus. PazBuTue 3BOTIOMHOHHBIX H/IEH.
Jloka3aTejbCTBA IBOTIONUH. (74)

OcHOBHBIE DTanbl pa3BUTHSA JBOJIIOLMOHHBIX MACH. 3HAYCHHE JAHHBIX APYTUX HayK AJIs
JIOKa3aTesIbCTBA  DBOJIIOLMM  OPraHUYECKOro Mupa. KOMIUIEKCHOCTP METOAOB  HM3Y4ECHMS
3BOJIFOLIMOHHOIO Ipouecca. OTINYUTEIbHbIE IPU3HAKU KUBOTO
CyIIHOCTh 3BOJIIOLIMOHHOIO MOAXO0AA U €ro METOA0JIorMueckoe 3HaueHue. OCHOBHBIE MPU3HAKU
OMOJIOTMYECKON SBOJIIOLIMU.  aJalTUBHOCTb, IIOCTYNATENIbHbIM  XapakTep, HCTOPUYHOCTB.
OcHoBHBIE TIPOOIEMBI U METOBI BOJIFOLIMOHHOTO YUEHHsI, €T0 CHHTETHUECKHUI XapakKTep.

Bun. BunoobpaszoBanue. Ilonarue  mukposBomoonuu. [lomymsiuonHas CTpyKTypa BHJA.
@akTophl 2BOJIONUU W UX Xapakrepuctuka. CoxpaHeHHe MHOrooOpasus BHJIOB KaK OCHOBa
YCTOWMYUBOTO Pa3BUTHS OHOCHEPHI.

MexaHu3Mbl JBOJTIIHOHHOTO npouecca (124)

EcrecTBenHbIil oTOOp - IBWXKYLIAs M Hampasisiolmias cuia sBostouuu. [Ipennockuiku
JeHCTBUSL €CTECTBEHHOro oTOOpa. Poib M3MEHYMBOCTH B 3BONIONMOHHOM Tnporecce. DopMmer
€CTECTBEHHOro oTOopa B momyisiuusx. bops0a 3a cymecTBoBaHue u ee (OpMbl Kak OCHOBBI
€CTeCTBEHHOTO OTOOpa. BO3HMKHOBEHHE ananTanuii M HMX TNPUCTIOCOOMTEIBHBIM  XapakTep.
[TprucnocoOaeHHOCTh BHUIOB KaK pe3yibTaT JeicTBUA ecTecTBeHHOro otbopa. [lpeiid reHos-
¢dakrop sBostolMU. 3aKkoH Xapau - BaitnOepra.

I'maBHBIE HampaBieHMs HBOJIOLMOHHOIO Ipolecca. buonornueckuii mporpecc H
OMOJIOru4ecKHii perpecc.

Bo3HukHoBeHnue xku3uu Ha 3emuie (104)

Pa3BuTHe npencTtaBieHWit O BO3HUKHOBEHUHM XU3HU. Teopusi OuoreHesa u abHOreHesa.
Onposep:keHne Teopun camosapoxaeHus [lacrepom.

CoBpemeHHbIe B3IJIA/Ibl Ha BOZHUKHOBeHUE ku3HU. [ unoresza A.J1.Onapuna.

KoanepBatbl 1 aOHOTreHHBIN CUHTES.
Pa3zBurtne xu3nu Ha 3emute.
PasBuTHe )KU3HU B KPUIITO30€. apXeHCKas U IIPOTEPO3OUCKas dpa.
Pa3BuTre %)W3HM B paHHEM H IIO3/IHEM ITalIe030€. Pa3BUTHE )KU3HU B ME3030€.
Pa3Butne *xu3HM B KaiiHO30€ (MameoreH, HEOreH W aHTpomnoreH).BaxHeimme apoMopdo3bl H
UMO0AIANITAIMY B )KUBOTHOM U PACTUTEIIBHOM MHUpE.

MHuorooOpa3ue opraHuyeckoro wmwupa. I[loHsTHE O cHUCTeMaTuKe M KJIACCU(PHUKAIHH.
[TpyHLIMIIBI CUCTEMATUKU U KJIaCCU(PHUKALIUH.

Ipoucxoxnenne vesoeka (84)

VYCnoXHEHHE JKHMBBIX OpPraHM3MOB Ha 3eMje B IPOLEcCe HBOIMIOUHMM. [UIoTe3bl
IIPOUCXOXK/IEHU uernoBeka. [loka3zaTenbcTBa MPOUCXOKIECHUS YEJIOBEKA OT KUBOTHBIX. OCHOBHBIE
JTanbl SBOJIIONHH MMPUMATOB. J[BMXKYIME CHIIBI aHTPOIIOreHEe3a. JTalbl U HAIPABJICHHS 3BOJIIOLIMHI
yeJioBeKa. buosornueckue u counanbHble (PakTOphl aHTpOIIOreHe3a. YeaoBedeckre pachl.

IIpoBeneHune OMOJIOTHYECKUX MCCAEAOBAHUIA. OomMHCcaHUE 0COOE BUIa MO MOP(HOIOTHIECKOMY
KPUTEPUIO; BBISBIICHWE TPHUCIIOCOOJCHN OpPraHU3MOB K cpelie OOWTaHWs, aHAJW3 W OIeHKa
PA3IUYHBIX TUIIOTE3 MPOUCXOKICHUA JKU3HU U YCTIOBCKA.

OcHOBBI YK0JIOTHH. JKocHcTeMBbI (114)

[Ipeamer, MeToApl W 3a7addl SKOJOTHHM. OKOJIOTHUECKHE (aKTOPhl. XapaKTEepPUCTHKA
abnotuueckux ¢akropoB. buotuueckue (akTopsl cpeabl. AHTPOINOTEHHbIE (DAKTOPBI M UX
BO3JIENICTBUE.

[TonsiTme o coobmiectBe u dKkocucteme. DYHKIMOHAIBHBIE TPYIIBl OPraHU3MOB B
coobmecte. [ToTok sHeprum u 1enu nutanus. [IpaBuno skomornueckoi mupamuabl. [Ipomykius



skocucteM. CBOHCTBAa HKOCHUCTEM: YCTOWYMBOCTb,  CaMOPETYJSILMSI, CaMOBOCIPOU3BEICHHE.
BungoBas ¥ IpOCTpaHCTBEHHas CTPYKTypa dKocucTeM. [IuieBble CBS3HM, KPyrOBOPOT BELIECTB H
IPEBpALICHNs] SHEPIUU B IKOcHcTeMax. [IpMuMHBI yCTOMYMBOCTM M CMEHBI 3KocucteM. CMeHa
O6uoreoneHo308. ArpoueHo3bl. [loBblieHHE NPOAYKTUBHOCTH arpoLeHO30B Ha OCHOBE
MEJIMOpallMd 3€MEJIb W BHEIPEHHUS HOBBIX TEXHOJOIMH BhlpaliMBaHus pacTeHuil. OxpaHa
OHOreOIEHO30B.

IIpuMeHeHHe DKOJIOTHYECKUX 3HAHUH B IIPAKTUYECKON JEATEIIbHOCTH YEJI0BEKA.

HccienoBanne M3MeHEHHMil B IKOCHCTEMAaX Ha OHOJIOTHYECKMX MOAeNAX (aKBapuyMm);
pelIeHre SKOJIOTMYECKHX 3a/ay; aHalu3 M OLEHKA MOCJEICTBUI COOCTBEHHOW NEATEIHHOCTH B
OKpY’Karollel cpene, rio0albHBIX JKOJIOTHYECKUX MpoOieM M MyTed uX pelieHus. BuisBienue
AQHTPOIIOTEHHBIX M3MEHEHUI B HSKOCHUCTEMAX CBOEM MECTHOCTH; COCTaBJICHHME CXEM Iepeadu
BEILECTB W dHepruu (Iereil MuTaHus); CpaBHUTEIbHAS XapaKTEPUCTUKA TPUPOTHBIX IKOCUCTEM H
arpo3KOCHUCTEM CBOEH MECTHOCTH;

Buocdepa. Oxpana 6uocdepnl. (74)

CocraB u Qpynakuuu 6nochepsr. yHKIIHH KUBOTO BEIIECTBA. Y UCHUE
B.1.Bepnazckoro o 6uochepe. KpyroBopot yriepona u azota B buocdepe. Poiib xuBbIX
OpraHu3MoOB B Onocdepe

YeaoBek u onocdepar (124)
buocdepa-odonouka xu3Hu. DBomoius orochepsl. COBpPEMEHHOE COCTOSIHUE TTPUPOTHON
chepsl. MecTto U ponb uenoBeka B Ouocdepe. AHTPOINOreHHOE BO3JciicTBHE Ha Ouocdepy.
['nmo0anbHbIE IKOJIOTUYECKUE TTPOOIIEMBI.
ParnmoHanbHOE MCTIOIB30BAHUE MPUPOIHBIX PECYPCOB M OXpaHa MPUPOIBI.
OO6miecTBO 1 OKpysKatomias cpena. [locnencTBus 1esTeTbHOCTH YeIOBEKa B OKPYKAIOIIEH
cpene. [IpaBuia nmoBeaeHus B MPUPOTHON cpelie.



PA3JEJI 3. TEMATUYECKOE IINTAHUPOBAHUE

KomuuectBo

B TtoMm uucne

Ne . nabopaTopHEIE,
HaumeHoBaH#e n3y4aeMoOn TEMbI yacoB Ha ee
/i IPAKTHYECKHE,
W3YYCHUE
KOHTpOJIBHLIe
1 | DBonoronus 1 3 nlp,
2 | Pasznen: CBuaeTeanCcTBA IBOJIIOLMH 3
1 x/p,
2 | Paznen: @akTopbl IBOJTIOIUHA 6
1 k/p,
2 | Pazgen: BosuukHoBeHHe KU3HH HA 3eMJie 5 1 x/p,
2 | Pazmen: IlpoucxoxkaeHue 4ejaoBeKa 4
2 | Paznen: Opranu3mbl M OKpYysKalomiasi cpeia 5
2 | Pasnen: buocdepa 4 1x/p, Lulp
2 | Pazgen: Opranusm u oKpy:Kawuiasi cpeaa. 6 1x/p, Lulp




Kanenuapno — TeMaTu4eCKOoe MNJIaHUPOBaHUE

1la kmacc
Ne Tema Koanu Jdara npoBexenust
€CTBO
4yacoB IJIAH dakr
IBoJTIONMSA

CBHaeTeILCTBA YBOJIIOINH

1. | BO3HMKHOBEHHE M Pa3BUTHE 3BOIOIHMOHHBIX | 1
MPECTABICHUI

2. | Yapmn3 JlapBUH-OCHOBOTIOJIOKHHUK ydeHus 00 | 1
HBOJIOIUH

3. | CTD (CunTeTnueckas TEOpHs IBOJIOLIMH) 1

4. | MonexynsipHbIe CBUICTEIBCTBA SBOIOLUN 1

5. | Mopdomornueckue u  sMOpuosorunueckue | 1

CBHJIETEIIHLCTBA DBOJIIOIUH
[TaneonTomorndyeckue U Ouoreorpaduueckue
CBHJIETEIILCTBA DBOJIIOLUH

CemMuHap «Jloka3aTenbCTBa YBOJIOLIUN»
O0o006111eHMEe 3HAaHUI 10 TiaBe 1

DaKTOopPHI IBOJTOIHA

6. | [omynsammoHHas CTpyKTypa BUIa 1

7. | JIP «Mopdonoruueckue  ocoOeHHocTH | 1
pacTeHuil pa3HbIX BUJIOB»

8. | HacneactBeHHOCT, M M3MEHUHMBOCTH — | 1
UCXOJHBIA MaTepua JIIsl SBOTIOLUI
JlaGopatopHass  pabora  «l3MeHuUMBOCTH
OpPTaHU3MOB»

9. | HanpaBnennele u ciydaiiHple W3MeHeHHs | 1
reHO(OHIOB B psAly OKOJIEHUH

10.| EcrecTBeHHBII 0TOOP H €ro GOpMBI 1

11.| Bo3HukHOBeHHME ajganTanuii B pesynbrare | 1
€CTECTBEHHOT'0 0TOOpa

12.| JIP «IIpucnocoOneHHOCTh OpraHm3MoB K | 1
cpenie OOUTaHHS»

13.| BunooGpa3oBanue 1
[Ipsimbie HAOMIOIEHUS TIPOLIECCOB IBOJIIOLIMU

14.| MakposBotonus 1

Cemunap o riase 2




15.

O0001IeHre 3HaHNI IO TJ1aBe 2

Bo3nuk

HOBCHME U PA3BUTHUE )KU3HU HA 3emuite

16.

COBpeMeHHBIe IpEaACTaBICHUA (¢}
BO3HHMKHOBCHHWHU KU3HU

17.

OCHOBHBIE 3Tanbl Pa3BUTHS KU3HU
Pa3BuTue *K13HU B KPUIITO30€
PasBuTHe xM3HU B I1aneo3oe
Pa3zButHe Xu3HU B ME3030€
Pa3Butne )XU3HU B KalfHO30¢€

MHuoroo6pasue opranu4eckoro Mupa

18.

Cemunap mo riase 3

19.

O0001IeHre 3HaHUI IO rJ1ase 3

Hponcxomenne Y€J0BCKA

20.

[TonoxeHre denoOBeKa B CHUCTEME JKHBOTO
Mupa
[Tpenku denoBeka

21.

[lepBrie npeactaButenu poga Homo
[losiBneHue yenoBeKa pa3yMHOTO
@®akTOpbI FIBOIIOLNN YEIOBEKA
DBOJIOIHS COBPEMEHHOIO YEJIOBEKa

22.

Cemunap o rnase 4
0O0001IeHNEe 3HAHUH 10 TJIaBse 4

Pa3pen

2. JKOCHCTEMBI

Opranu3Mbl H OKpY’KawIas cpeaa

23.

B3aumooTHOLIEHUS OpraHu3Ma U CpeJibl
[P Onenka BIMAHMSA TEMIEpPATyphl BO3AyXa
Ha 4YeJIoBeKa

24,

[Tomynsamms B sxocucreme

25.

OKonoruyeckas HU1Ia n MEXBHUIOBBIC
OTHOIIICHUA

26.

Coo011ecTBa U 9KOCHCTEMBI
DKocucTema ;| yCTPOMCTBO U IMHAMMKA
[TP: AkBapuyM Kak MOJEIb IKOCHCTEMBI




217.

Buonienos u OuoreoreHo3
BJII/ISIHI/IG YCJIOBCKA HA OKOCHUCTCMBI
CemMuHap 1o riase 5

28.

O06001IeHre 3HaHUI IO TJ1aBe 5

buocgepa

29.

buocdepa n 6uomsl
JXKuBoe BemecTBO M OHOrCOXUMHYECKHE
KpPYTOBOPOTHI B OHocgepe

30.

buocdepa u yenosek

31.

OBommonust dbrocheps

32.

CpaBHutenbHas XapaKTepUCTHKA
IIPUPOJHBIX U HAPYIIEHHBIX 3KOCUCTEM
Cemunap no riase 6

33.

I'moGanbHBIC YKOJIOTHUECKUE TTPOOIIEMBI

buonornvyeckue 0oCHOBBI OXpPaHbI NIPUPOALI

34.

OxpaHa BUJOB U TOMYJISAIIHHA

OxpaHa 3KocCHCTEM

PanmonansHoe HCIMONIB30BaHUE MPUPOTHBIX
PECYpCOB U OXpaHa MPUPOJIBI




Kanenuapno — TeMaTu4eCKOoe MNJIaHUPOBaHUE

116 kaacc
Ne Tema Koanu Jdara npoBexenust
€CTBO
4yacoB IJIAH dakr

IBoJTIONMSA

CBHaeTeILCTBA YBOJIIOINH

1. | Bo3HukHOBeHHE U Pa3BUTUC 3BOJJIOLMOHHBIX 1

MPECTABICHUI
2. | Yapmn3 JlapBUH-OCHOBOTIOJIOKHHUK ydeHus 00 | 1
HBOJIOIUH
3. | CTD (CunTeTnueckas TEOpHs IBOJIOLIMH) 1
4. | MonexynsipHbIe CBUICTEIBCTBA SBOIOLUN 1

5. | Mopdomornueckue u  sMOpuosorunueckue | 1
CBUJICTEILCTBA 3BOJIOIUU
[Taneonronorudeckue U O6uoreorpaduyeckue
CBUICTEIHLCTBA 3BOJIOIUU

Cemunap «JlokazaTesbCTBa IBOFOLIAN»
0O060061eHne 3HaHui o riuase 1

DaKTOopPHI IBOJTOIHA

6. | [omynsammoHHas CTpyKTypa BUIa 1

7. | JIP «Mopdonoruueckue  ocoOeHHocTH | 1
pacTeHHii pa3HbIX BUIOB»

8. | HacneactBeHHOCT, M M3MEHUHMBOCTH — | 1
UCXOJHBIA MaTepua JIIsl SBOTIOLUI
JlaGopatopHass  pabora  «l3MeHuUMBOCTH
OpPraHU3MOB»

9. | HanpaBnennele u ciydaiiHple W3MeHeHHs | 1
reHO(OHIOB B psAly OKOJIEHUH

10.| EcrecTBeHHBII 0TOOP H €ro GOpMBI 1

11.| Bo3HukHOBeHHME ajganTanuii B pesynbrare | 1
€CTECTBEHHOT'0 0TOOpa

12.| JIP IIpucriocobneHHOCTh OpraHm3mMoB K | 1
cpene oOuTaHus

13.| BunooGpa3oBanue 1
[TpsiMble HAOTIOACHNUS IPOIIECCOB IBOITIOIIUHI

14.| MakposBotonus 1
Cemunap o riase 2




15.

O0001IeHre 3HaHNI IO TJ1aBe 2

Bo3nuk

HOBCHME U PA3BUTHUE )KU3HU HA 3emuite

16.

COBpeMeHHBIe IpEaACTaBICHUA (¢}
BO3HHMKHOBCHHWHU KU3HU

17.

OCHOBHBIE 3Tanbl Pa3BUTHS KU3HU
Pa3BuTue *K13HU B KPUIITO30€
PasBuTHe xM3HU B I1aneo3oe
Pa3zButHe Xu3HU B ME3030€
Pa3Butne )XU3HU B KalfHO30¢€

MHuoroo6pasue opranu4eckoro Mupa

18.

Cemunap mo riase 3

19.

O0001IeHre 3HaHUI IO rJ1ase 3

Hponcxomenne Y€J0BCKA

20.

[TonoxeHre denoOBeKa B CHUCTEME JKHBOTO
Mupa
[Tpenku denoBeka

21.

[lepBrie npeactaButenu poga Homo
[losiBneHue yenoBeKa pa3yMHOTO
@®akTOpbI FIBOIIOLNN YEIOBEKA
DBOJIOIHS COBPEMEHHOIO YEJIOBEKa

22.

Cemunap o rnase 4
0O0001IeHNEe 3HAHUH 10 TJIaBse 4

Pa3pen

2. JKOCHCTEMBI

Opranu3Mbl H OKpY’KawIas cpeaa

23.

B3aumooTHOLIEHUS OpraHu3Ma U CpeJibl
[P Onenka BIMAHMSA TEMIEpPATyphl BO3AyXa
Ha 4YeJIoBeKa

24,

[Tomynsamms B sxocucreme

25.

OKonoruyeckas HU1Ia n MEXBHUIOBBIC
OTHOIIICHUA

26.

Coo011ecTBa U 9KOCHCTEMBI
DKocucTema ;| yCTPOMCTBO U IMHAMMKA
ITP: AkBapuyM Kak MOJEIb YIKOCHCTEMBI




217.

Buonienos u OuoreoreHo3
BJII/ISIHI/IG YCJIOBCKA HA OKOCHUCTCMBI
CemMuHap 1o riase 5

28.

O06001IeHre 3HaHU IO TJ1aBe 5

buocgepa

29.

buocdepa n 6uomsl
JXKuBoe BemecTBO M OHOrCOXUMHYECKHE
KpPYTOBOPOTHI B OHocgepe

30.

buocdepa u yenosek

31.

OBommonust dbrocheps

32.

CpaBHutenbHas XapaKTepUCTHKA
IIPUPOJHBIX U HAPYIIEHHBIX 3KOCUCTEM
Cemunap no riase 6

33.

I'moGanbHBIC YKOJIOTHUECKUE TTPOOIIEMBI

buonornvyeckue 0oCHOBBI OXpPaHbI NIPUPOALI

34.

OxpaHa BUJOB U TOMYJISAIIHHA

OxpaHa 3KocCHCTEM

PanmonansHoe HCIMONIB30BaHUE MPUPOTHBIX
PECYpCOB U OXpaHa MPUPOJIBI
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