Pa6ouass nporpamma no npeamerty «buosiorusp nias 11 kaacca.

Crartyc nporpammbl. paboyasi mporpaMMa cocTaBjieHa Ha ocHOBe DeepanbHOTrO
["ocynapctBenHoro crangapra, [[puMepHoil mporpaMMbl CpeTHEro (ITOJIHOTO)
oO1iero o6pazoBaHus 1Mo 6uosioruu (mporIbHBIN YypoBeHb) u [IporpamMmel
cpeaHero (1moJtHoro) oduiero oopazoBanus mo ouojoruu ais 10 - 11 kimaccos
(mpoduibHBI ypoBeHb) aBTOopa B.b.3axapoBa, MOJTHOCTHIO OTpaXxaromiei
conepxxanue [IpumepHoit mporpaMMbl, C TOMOJHEHUSIMH, HE MPEBBIIAIOITIMU
TpeOOBaHUS K YPOBHIO MOJATOTOBKU O0YYaIOLTUXCA.

Bospacr o0yuarommuxes: 11 xmace
Cpok peanu3zanuu: 1 ropg

Pa3gesnsl nporpamMmsi:

DBOJIIOIIUOHHOE YUYECHHE

1. Pa3BuTHe mipencTaBieHnit 00 3BOJIOIMH KUBOU TTPUPOJIBI.

2. JlapBUHU3M.

3. Pa3BuTHE 3BOTIOIMOHHON TEOPHUU B MOCIECTAPBUHOBCKUIN TTEPUO/T

4.. OCHOBBI HBOJIIOIIMOHHOTO TMPOLECCA C MO3ULIHUIA COBPEMEHHON CUHTETHUYECKOU
TEOPHUH SBOJIOLUH.

5. MakpoaBosronys 1 €€ 3aKOHOMEPHOCTH

Henun wu3ydenuss Owosnorum: GOpPMHPOBAHWE HAYYHOM KapTHUHBI MHpa U
(GYHKIIMOHAIBLHON T'PaAaMOTHOCTH, HEOOXOIWMOW JJii TIOBCEIHEBHOM KW3HH,
HABBIKOB 3JI0POBOTO U OE30MACHOTO /IS YEJIOBEKA M OKpYKaroleh cpenbl oopasza
YKU3HU; IKOJOTUUECKOTO CO3HAHUS U LICHHOCTHOTO OTHOIIEHUS K JKMBOW MPUPOJIE U
YEJIOBEKY

3agaumn:

® pa3BUTHUE WHIAUBUIYAJIBHBIX CIIOCOOHOCTEH OOywarommxcs myTeM OoJsee
IyOOKOTO, dYeM TMpeaycMaTpuBacTcs 0a30BBIM YpPOBHEM, OBJIAJCHUS
OCHOBaMHU OMOJIOTHH U METOJIAMH M3YUCHUS OPTaHMYECKOT'O MHpA.

® [IOATOTOBKA K MOCJEAYIONEMY MpodheccHoHaTIbHOMY 00pa30BaHUIO;

® TIpUMEHEHHWE MOJYUYCHHBIX 3HAHUU JIsl PEIICHUS MPAKTUUYECKUX U YYeOHO —
MCCIIEIOBATENbCKUX 3a71a4 B U3MEHEHHOM, HECTAHIAPTHOM CUTYaIlUU;

® yMEHHE CUCTEeMaTHU3UPOBaATh U 000OIIATh MOJYUYCHHBIC 3HAHUS; OBJIAJICHUE
OCHOBaMU HCCIIEI0BATEbCKOM JEATEITbHOCTH OMOJIOTHYECKOM
HAIPaBJICHHOCTH U TPAMOTHOTO O(OPMIICHUS TTOJIYICHHBIX PE3yJIbTATOB;

® pa3BUTHUE CIIOCOOHOCTH MOJEIUPOBATh HEKOTOPhIE OOBEKTHI U MPOIECCHI,
MIPOUCXO/IAIINE B )KUBON TIPUPO/IL.



e (dopmupoBaTh y 00y4arONIMXCsS YMEHUE aHAIU3UPOBaTh, POTHO3UPOBATH U
OLICHMBATh C TIO3UIMM 3KOJOTHUYECKOM OE€30MacHOCTH TMOCIEACTBUS
NEATEIbHOCTH YEI0BEKA B IKOCUCTEMAX

Buasbl ypokoB: ypOoK-JIEKILIUs; YPOK-Oecea; ypOK BBIOJHEHUS TIPAKTHUECKUX
paboT MOMCKOBOTO THIIA; YPOK BBIMOJHEHHS TEOPETUUECKUX UCCIIEIOBAHUI;
CMELIaHHBIA YPOK, COUETAIOIINI pa3InuHbIe BUABI HA OJTHOM YpPOKE.

Kparkoe cogepxanue:
JlonapBuHOBCKUII miepuox B pa3Butum Ouonorun (Apucrorens, K.JIuHHEH,
P.Manetyc, U.Jlaitens u npyrue). IlepBoe sBomtononHoe yuenue JK.b.Jlamapxka.
Pycckue sBomrorimonncTsl. HaydHbie v 00111eCTBEHHO-UCTOPUUIECKIE TPEATIOCHIITKA
BO3HUKHOBEHHUs JapBuHM3Ma: paboTbl K.bapa, co3maHue KieTo4HOW Teopuu,
BO3HMKHOBEHHUE Ororeorpaduu, J0CTUKEHUS MPAKTUYECKON CEIEeKIIUU.
JlokazarenbcTBa HBOJIIOIMU  OpraHuyeckoro wmupa. Mopdonoruyeckue,
aHATOMHYECKHE, YMOPUOIOTHYECKUE, MTaJICOHTOJIOTHYECKUE, Onoreorpaguieckue,
OMOXUMHUYECKHUE JTaHHbIE O Pa3BUTHUM OPraHUYECKOro MHUpa. buorenernueckuii
3aKOH. 3aKOH 3apOJbIIIEBOTO CXO/CTBA.

OpomonmonHoe yuenue Y.J/lapsuna. buorpadust u Hayunas nesrenbHocts Y. J[ap-
BUHA. JlapBuH 0 (hopmax, 3aKOHOMEPHOCTAX M MPUYMHAX U3MEHUYMBOCTH. YUYEHUE
00 HCKyCCTBEHHOM oTOOpe. becco3HaTenbHbIE W METOJUYECKUH OTOOp.
JlokazarenbCcTBa 3BOJIOLMM MPUPOIHBIX BHIIOB. boppOa 3a cylecTBoBaHHE, €€
dopmbl. EcTecTBeHHBIII 0TOOp, €ro BUABI U TBOpUYECKass pojb B (HOPMUPOBAHUH
MPUCHIOCOOJIEHHOCTH U BU000Pa30BaHUU.

dopMupoBaHUE IBOJIIOIMOHHONW OWOJIOTUM U Pa3BUTHE JapBHUHHM3MA Kak
HaygHoro HampaBiaeHus. Paboter  A.O.KoBaneckoro, W.M.Meunukosa,
O.Texkkens, @.Mrwmiepa. IlonbiTkm  mOCTpoeHHS  (UIOTEHETUYECKUX
ponocnoBHbIX. JlapBuausm B Poccuu. IlepBble miaru cuHTE3a JapBUHU3MA C
reHEeTUKOU U 3KoJoruei. Co3aHne CHHTETUYECKON TEOPUHU SBOJIIOLIHH.

['eHeTHYECKHE OCHOBBI DJBOJIIOIMOHHOIO TMporecca. OpraHu3aM Kak OOBEKT
n3MeHYnBOCTU. DEHOTHUIT - OCHOBHASI €IMHMIIA 0TOOpa. Posb HaciencTBEHHON U3-
MEHYMUBOCTH B 3BOIIOIMHU. MyTalMu Kak OCHOBHOM MaTepua JJisi 3BOJOLUOHHOTO
Ipo1iecca.

['enernueckuii  moauMoOpPuU3M  MONYJALMA  Kak  MPEANoChbUIKA €€
HBOJIIOIMOHHBIX MpeoOpa3oBaHuil. DakTOpbl reHETUYECKON JUHAMUKU MOMYJISLIHAN.
DaKTOPHI IBOTIOLUN: U30JISIIUA, TONMYJISIIUOHHBIE BOJHBI, MyTallMOHHBIN MTPOLECC,
€CTECTBEHHBIN 0TOOp, Murparuu, apedd reHoB. [IpuHIMI TOMYJISIIMOHHOTO
paBHOBECHUS. 3AKOHOMEPHOCTH HACIJIEIOBAHUSI MPHU3HAKOB B MOIMYJISLHUSIX Pa3HOTO
tuna. 3akoH Xapau-BaitaOepra.

[Tonstue «Bua». Hctopus pas3Buths noHATHS «BUI». Kpurtepuum Buaa
(Mopdoitorndyeckuii,  (UIHOIOTHYCCKUM, OHMOXMMHYECCKHH, TI'€HETHYCCKHUH,
AKOJIOTHYECKUH, Teorpaduueckuii u aAp.). OOmue mpu3Haku Buaa (AUCKPETHOCTD,



YHCJICHHOCTD, IEJIOCTHOCTh, YCTOHMUMBOCTh, UCTOPHYHOCThH). CTpPyKTypa BHIA.
DKoyiorndyeckast HeOTHOPOHOCTb.

BunooOpa3oBanne. MexaHu3Mbl BHUI000pa30BaHUs. AJLIONATPHYECKOE U
cuMITaTpudeckoe Buaoodpasoanue. CoxpaHeHne MHOT0OOpa3Hs BHIOB KAaK OCHOBA
YCTOMYNUBOCTH OMOChEpHI.

[TonsiTue 0 Makpol’BoOIMU. COOTHOIIEHHE MPOLIECCOB MUKPO3BOIIOLUU U
MakpodBOMIOIMU.  [lyTh  MakposBOJIOUMU:  JUBEPreHIUs, KOHBEpPIrEHIUS,
napajuienu3M. buonornyeckoe 3HauyeHUE ITUX MPOLIECCOB.

OCHOBHBIE HaIpaBJICHUS SBOJIOIMOHHOTO Tpouecca. buonornueckuii
nporpecc u Ouosornueckuit perpecc. Ilytu gocTkeHus OHOJIOTHYECKOTO
nporpecca. ApoMopo3, uaroananrtanus, 00IIas AereHepalnu, UX COOTHOILIEHUE
B OBOJIIOIMOHHOM mporecce. OOmmMe 3aKOHOMEPHOCTH MAaKpOAIBOJIOLUU:
MIPOTrPECCUBHAs HAITPABJIECHHOCTb, HCTOPUYHOCTb Pa3BUTHS ’KU3HU, HEOOPATUMOCTD,
MPOrPECCUBHAS CIIELUATU3ALIHSL.

Hcrnonb30BaHuE TEOPUU IBOJIIOIIMH B CETCKOM X035MCTBE, IPAKTUKE U B JIEJIE
OXpaHbl TPUPO/IBI.

O:xuaembie pe3yJibTaThI:

— OILICHUBATh POJIb OMOJIOTMUECKUX OTKPBITHM M COBPEMEHHBIX HMCCIIEOBAaHUN B
Pa3BUTHH HAYKH U B PAKTUYECKOW EATEIbHOCTH JIIOJIEH;

— OLEHUBATH POJIb OMOJIOTHMH B (POPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI
MUpa, MPOrHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OUOJIOTUH;

— YCTaHaBIIMBATh U XapaKTEPU30BATh CBSI3b OCHOBOIIOJIArAIOUINX OMOJIOTUYECKUX
HNOHSATUHN (KJIeTKa, OpraHu3M, BUJI, IKOcHcTeMa, Onocgepa) C OCHOBOMOJIAraloIIUMHU
NOHATUSAMU JPYTHX €CTECTBEHHBIX HAYK;

— 000CHOBBIBATh CHCTEMY B3IJISIIOB HA JKUBYIO MPUPOIY M MECTO B HEH YEJIOBEKa,
OPUMEHSsSI OMOJIOTUYECKUE TEOPUH, YUEHUS], 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh
I'PaHULIBl UX IPUMEHUMOCTH;

— IPOBOJUTH Y4EOHO-UCCIEA0BATENbCKYIO ACSITENBHOCTD MO OUOJIOTUU: BbIIBUTATh
TUIOTE3bl, MJIAHUPOBATH paboOTy, OTOMpaTh W MPeoOpa3oOBbIBATH HEOOXOAMMYIO
uH(OpMAIUIO, TPOBOJUTH IKCIIEPUMEHTHI, HHTEPIIPETUPOBATH PE3YJIbTATHI, 1€JIaTh
BBIBO/Ibl HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB;

— BBIABJISITH M OOOCHOBBIBaTh CYIIECTBEHHbIE OCOOCHHOCTH Pa3HBIX YPOBHEU
OpraHu3alliy KU3HH;

— YCTaHaBIMBaTh CBSI3b CTPOCHUS M (PYHKIMM OCHOBHBIX OHOJOTHYECKUX
MaKpOMOJIEKYJI, UX POJIb B MPOIIECCaX KIETOUHOTO METab0IN3Ma;

— pemarb 3aJadyd Ha OMNpelesieHuE MocienoBaTeabHoCcTH HykieotnaoB JIHK u
uPHK (MPHK), antukomonoB TPHK, mnocnenoBaTeabHOCTM aMHHOKHCIOT B
MOJIEKyJie OeiKka, TpUMEHss 3HaHUS O PeakUusxX MaTPUYHOrOo CHHTE3a,
TreHEeTHYECKOM KOJ1€, TPUHIIUIE KOMIUIEMEHTAPHOCTH;

— J1eJ1aTh BBIBOJBI 00 M3MEHEHUSIX, KOTOPBIE TPOU30MAYT B IpOLECCaX MAaTPUYHOTO
CUHTE3a B CIIy4ae U3MEHEHU MOCJIEeN0BaTEIbHOCTU HyKi1eoTu0B JJHK;



— cpaBHUBATH (a3bl JeJICHUS KJICTKU; PeIlaTh 3aJ1a4u Ha ONpe/IeJICHUE U CPAaBHEHHE
KOJMYecTBa TeHeTudeckoro wmarepuana (xpomocom u JIHK) B kierkax
MHOTOKJICTOYHBIX OPTAaHU3MOB B Pa3HbIX (pa3ax KICTOYHOTO ITUKJIA;

— BBIBJISITH CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI KJIETOK OPraHU3MOB Pa3HBIX
IIapPCTB KUBOU MPUPOII, YCTAHABINBATH B3AMMOCBSI3b CTPOCHUS U (PYHKITUI YacTe
Y OpPTraHoUJIOB KIIETKU;

— 0OOCHOBBIBaTh B3aWMOCBSI3b IIJIACTUYECKOTO M JHEPreTHUYECKOrO0 OOMEHOB;
CpaBHHUBATh  TMPOIECCHl  IIJJACTUYECKOTO U DHEPreTUYecKoro  OOMEHOB,
MPOUCXOIAIINX B KIETKaX dKUBBIX OPTaHU3MOB;

— OMPENENIATh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTCHHM OCHOBHBIX OTJ/ICJIOB Ha
Pa3HBIX ATalax KU3HEHHOTO 1MKIIA;

— pelaTh FeHeTUYECKUE 3a/1a4i Ha IUTUOPUIHOE CKPEIIMBAHUE, CIIEIIJIEHHOE (B TOM
YUCJie CIEIJIEHHOE C TOJIOM) HacCJeJOBAaHUE, aHAJIU3HUPYIOIIEe CKPEIIMBaHUE,
NPUMEHSIST 3aKOHBl  HACJICACTBEHHOCTH M 3aKOHOMEPHOCTH  CIICTJIEHHOTO
HacCJIeIOBaHUSI;

— packpbIBaTh TNPHYMHBI HACJICACTBEHHBIX 3a00JICBaHWN, apryMEHTHPOBATH
HEO0OXOIMMOCTh MEP MPEAYIPESKIACHUS TaKMX 3a00JICBaHU;

— CpaBHMBATb Pa3HbIC CIIOCOOBI Pa3MHOKEHHUS OPTaHU3MOB;

— XapaKTepHU30BaTh OCHOBHBIE ATAIlbl OHTOT'E€HE3a OPTraHU3MOB;

— BBIABIATHh NPHYMHBI W CYIICCTBEHHBIC TMPU3HAKH MOIU(PHUKAIMOHHOW U
MYyTallMOHHOW U3MEHYMBOCTH; 0OOCHOBBIBATH POJIb U3BMEHYMBOCTH B €CTECTBEHHOM
U UCKYCCTBEHHOM OTOODE;

— 0O0OCHOBBIBaTh 3HAUYEHUE PAa3HBIX METOJIOB CEJICKIMU B CO3JaHUU COPTOB
PACTEeHMM, MTOPOJI )KUBOTHBIX U IMITAMMOB MUKPOOPTaHU3MOB;

— O00OCHOBBIBATh MPUYUHBI HM3MEHSIEMOCTH W MHOTO00pa3us BUJIOB, MPUMEHSS
CHHTETHUYECKYIO TCOPUIO DBOJIIOLINH;

—  XapakTepu3oBaTh TMOMYJSALHI0 KaK CAWHHUIYY OBOJIOIWH, BHJ Kak
CHUCTEMATHUYECKYIO KaTeTOPUIO U KaK Pe3ybTaT dBOJIIOIUY;

— YCTaHABJIUBATh CBSI3b CTPYKTYPhI U CBOMCTB 9KOCUCTEMBI;

— COCTaBJISITh CXEMBbI MIEPEHOCA BEILIECTB U SHEPTUU B SKOCUCTEME (CETH MTUTAHMUS),
MIPOTHO3UPOBATH UX U3MEHEHHUS B 3aBUCUMOCTHU OT U3MEHEHUs (PaKTOPOB CPEJIbI;

— apryMEHTHPOBAaTh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K JKOJOTMYECKUM
npobJieMaM U TIOBEJICHUIO B IPUPOJTHOU Ccpeie;

— 000CHOBBIBaTh HEOOXOAMMOCTH YCTOMUMBOTO PA3BUTHSI KaK YCIOBUS COXPAaHEHUS
ouochepsr,

— OLICHUBATh MPAKTUYECKOE U ITUUECKOE 3HAUYCHUE COBPEMEHHBIX MCCIICOBAHUH B
OMOJIOTHH, MEIUIIMHE, SKOJOTHH, OMOTEXHOJOTHMH; O0OCHOBBIBATH COOCTBEHHYIO
OIICHKY;

— BBISABIATH B  TEKCT€  OWOJIOTMYECKOTO  COJAEp)KaHUs  TpoliieMy
apTYMEHTHUPOBAHHO €€ OOBICHSTS;

— TIPEACTABIATh OMOJIOTUYECKYI0 HHPOPMAIIUIO B BUJIE TEKCTA, TAOIUIIBI, CXEMBI,
rpaduka, TuarpaMmbl U Je1aTh BEIBOJIBI HA OCHOBAHHUH TIPE/ICTABICHHBIX JaHHBIX;



npeoOpa3oBbIBaTh Tpaduk, TadIUILy, AUArPAMMY, CXEMY B TEKCT OMOJIOTrHYECKOTO
COJIEp KaHMUSI.



