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HosicHuTEbHASA 3aAIIUCKA

Jlannas ~ mporpamma  pa3pabotana Ha  ocHOBe — DeaepanbHOTrO
roCyJIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJapTa CPEHET0 00IIero oopa3oBaHUs
(manee — PI'OC COO) c yuérom HpUMEpPHOM 00pPa30BATEIbHON MPOTrpaMMBI
cpenHero odmero odpazoBanus. PaccumtaHa Ha u3ydeHue y4eOHOro mpenmMera
«buonorus» Ha yrayOneHHoM ypoBHe. PaGouas mporpamma paccuntaHa Ha 280
yacoB. B coorBerctBrM ¢ ®I'OC COO yriy6iieHHbII ypOBEeHb COPUEHTUPOBAH Ha
NOJIFOTOBKY K TocheayroneMy npodeccuoHaabHOMY OOpa30BaHUIO, pa3BUTHE
UHAUBUAYAJIbHBIX  CIOCOOHOCTEH oOydarouuxcss MyTeM [IyOOKOTo, 4eMm
npenycMaTpuBaeTcsi 0a30BbIM YPOBHEM, OBJIAJCHHS OCHOBaMHM OWOJOTUU U
METOJIaMU U3YUYEHUSI OPTaHUYECKOTO MUpA.

PabGouas mnporpamMma peanusyeTcsi TpPH HMCHOJIB30BAHHHM  YYECOHUKOB
«buonorus. 10 knace» u «buonorus. 11 xkimace» noja pepakuueit mpodeccopa B. B.
[laceynuka. IIporpamma cocTaBieHa B COOTBETCTBHM C TpPEOOBaHHUSIMHU K
pe3ynbTaTaM CcpefaHero oOmiero oOpa3oBaHus, YTBEpkACHHbIMU DenepanbHbIM
rOCyJapCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAApPTOM  CPEIHEro  OOIIETro
o0Opa3zoBaHUsI.

OcBoenue mporpaMmbl 0 OHOJOTUM 00€CTIEUUBAET OBJIAJIEHUE OCHOBAMU
y4e0HO-HCCIEI0BATENbCKOM JEATEIbHOCTH, HAay4YHBIMU MeToAaMu
pELIEHUs Pa3IMYHbIX TEOPETUUECKUX U IPAKTUYECKUX 3a/1a4.

N3ydenne Ouonoruu Ha NMpoPUILHOM YpOBHE OOECIeYMBaeT: NMPUMECHEHHUE
MOJIYYEHHBIX 3HAHUMW NI PEIICHHS MPAKTUYECKUX M y4eOHO-HCCIEeI0BATENbCKUX
3aJa4, yMEHHE CUCTEeMATU3UpPOBaTh U 0000LIaTh MMOJyYEHHBIE 3HAHUS; OBJIAJICHUE
OCHOBaMH HCCIIEJ0BATEIbCKON EATEIbHOCTH OMOJIOTMYECKON HalpaBIE€HHOCTU U
TpaMOTHOTO O(hOPMIICHHS TIOTYYEHHBIX PE3YIbTaTOB.

N3yuenue npenMera Ha MpO(UILHOM YPOBHE IMO3BOJISIET (OPMHUPOBATH Y
OOyJaroIMXCcs YMEHUE aHATH3UPOBATh, MMPOTHO3UPOBATH W OIICHUBATH C TMO3HIINH
HKOJIOTMYECKON  O€30MacHOCTM  NOCJIEACTBUS  JEATEIBHOCTH  YEJIOBEKa B

9KOCHCTCMaX.



Ha npodunsHOM ypoBHe wu3yueHue mnpeamera «buonorus» B yactu

dbopmupoBaHusi 'y OOyYaroIMXCS HAy4YHOTO  MHUPOBO33PEHUS, OCBOCHUS

O6H_I€HaquBIX MCTOA0B, OCBOCHM: IMPAKTUYCCKOTO IMPUMCHCHUA HAYYHBIX 3HAHUU

OCHOBAaHO Ha MCXKIIPCAMCTHBIX CBA3AX C INpEAMETAMH o0nacTen CCTCCTBCHHBIX,

MAaTCMAaTUUYCCKUX U TYMAHUTAPHBIX HAYK.

Ilesiu mporpaMmBbI:

colanu3aius 0O0ydYarIIuXCcsi Kak BXOXJICHHUE B MHUP KYJIbTYpbI
U COITMATIbHBIX OTHOIICHUH, 00eCTICUNBAIOIICE BKIIOUCHUE YUaAITUXCS
B Ty WIM UHYIO Tpynmy Ju00 OOIIHOCTh — HOCHUTENsI €€ HOpM,
LIEHHOCTEN, OpPUEHTALlMKA, OCBAMBAEMBIX B IMPOLECCE 3HAKOMCTBA C
MUPOM KUBOU MPUPO/IBI;

npuoOIlleHne K  TO3HAaBaTeJIbHOW  KYJIbType KaK  CHUCTEME
MO3HABATEIBHBIX (HAYYHBIX) IECHHOCTEH, HAKOTUICHHBIX OOIIIECTBOM B
chepe OMOTOTHYECKON HAYKH.

[Tomumo 3TOTO, OGHOJIOTHYECKOE OOpa30BaHHWE HA CTApIICH CTYICHH
MIPU3BaHO 00ECIICUNTD:

OPUEHTALlMI0 B CHCTEME JTHYECKMX HOPM H  LEHHOCTEH
OTHOCHUTEIIBHO METOAOB, PE3YJbTATOB M JOCTHXECHUH COBPEMEHHOM
OMOJIOTMYECKON HAYKH;

pa3BUTHE  MO3HABATEIbHBIX  KAyeCTB  JIMYHOCTH, B TOM
YHCJIE MO3HABATEIbHBIX WHTEPECOB K M3YYEHUIO o0mmx

OMOJOTUYECKUX 3aKOHOMEPHOCTEH M CaMOMy TIPOIIECCY HAyYHOTO

MO3HAHMS;
OBJIQJICHUE y4e0HO-TI03HABATEILHBIMH 151 LIEHHOCTHO-
CMBICJIOBBIMU KOMITIETEHTHOCTSIMH ISt bopmupoBaHUs
MO03HaBaTEIbHOMN u HPaBCTBEHHOM KYJbTYPBHI, HAy4YHOTO
MHPOBO33PEHU, a TaKXKe METOI0JIOTUEN

OMOJIOrNYECKOro OKCIICPUMCHTA u 9JICMCHTAPHbIMHU MCTOJaMM

OMOJIOrMYECKHUX MCCIIETOBAHUMT;



e (opmMupoBaHHE HKOIOTHUYECKOTO CO3HAHMSI, IEHHOCTHOTO OTHOILUEHUS

K JKUBOM IIPUPOJE U YEIIOBEKY.
3agaum nporpaMmaml:

e (opmupoBanue CUCTEMBI OMOJOTUYECKUX 3HaHUU Kak
KOMIIOHEHTA €CTECTBEHHO-HAYYHON KApTUHBI MUPA;

® pa3BUTHE JMYHOCTH OOYy4YaIOMIMXCSA, HUX HWHTEIUIEKTyaJbHOE U
HPaBCTBEHHOE COBEPILIECHCTBOBAHNUE, bopmupoBaHue y HUX
T'YMaHUCTUYECKUX OTHOILIECHUN U 3KOJOTHYECKH 11eJ1eco00pa3HOro
NOBE/ICHUSI B OBITY U TPYJIOBOH €SI TEIbHOCTH;

e BbIPaOOTKY TMOHUMAHUS OOILIECTBEHHON MOTPEOHOCTH B Pa3BUTUU
Oouosnoruu, a Takxke (OpMUPOBaHHME OTHOLIECHUS K OHMOJOTHMU Kak

BO3MOXKHOM 00s1acTu Oyaynieil NpakTHYeCKOM NeITeIbHOCTH.

Ilnanupyembie pe3yjibTATHI OCBOCHHUSI Y4€0OHOI0 NpeaMeTa

[TnanupyemMble pe3yiabTaThl OCBOEHHUS IIPOrpaMMbl y4eOHOTO IMpeaMeTa
«buosorusy MpeacTaBiasioT CO00H CHUCTEMY BEAyHIUMX IEJICBBIX YCTAaHOBOK H
OKUJAEMBIX pE3yJIbTaTOB OCBOCHHS BCEX KOMIIOHEHTOB, COCTaBIISIOIINX
COJICPIKATEIIbHYIO OCHOBY JTaHHOM MPOrpPaMMBbl

Jluunocmuule pe3yiomamoi

e peanu3alusA  JTUYCCKUX  YCTAHOBOK 110  OTHOIIECHHIO K
OMOJOTHYCCKUM OTKPBITHSM, UCCIICIOBAHUSAM U UX Pe3yJbTaTaM;

® [IPU3HAHHUS BBICOKOH IICHHOCTH >XU3HHM BO BCEX €€ MPOSBICHUSIX,
3JI0POBbSI CBOETO M JAPYTHX JIOACH, pealu3alui YCTaHOBOK 3J0POBOTO
o0Opa3a KU3HH,

e Cc(HOpMUPOBAHHOCTH TIO3HABATEIbHBIX MOTHBOB, HAIPaBICHHBIX
Ha MOJlyYeHWE HOBOI'O 3HAHUS B 00JIaCTH OHOJIOTMM B CBS3U C
Oynmyrmiei mpoeCCHOHATBHON ~ JEATCbHOCTRI0 WM OBITOBBIMU
po0JieMaMH, CBSI3aHHBIMH C COXPaAaHCHHUEM COOCTBEHHOTO 3/I0POBbS U

9KOJIOrHYECKOM OC30ITaCHOCTH.



Memanpeomemusie pe3yromamol

OBJIAJICHUE COCTaBJIAOIINMU MCCIIEI0OBATENbCKOMN u
OPOEKTHOU JeATENbHOCTH, BKJIIOYas YMEHHUS BHJAETb HpoOiemy,
CTaBUTh BOIPOCHI, BBIIBUTaTh TMIOTE3bl, JaBaThb ONPEACICHUS
MOHATHSIM, KJIacCU(UIIUPOBATH, Ha0J10/1aTh, POBOJIUTH
AKCIIEPUMEHTHI, JenaTh BBIBO/JIbI 17} 3aKJIIOYEHUS],
CTPYKTYPHUpPOBATh MaTtepuai, OObICHSITh, JOKa3bIBaTh, 3aLUIIATH CBOU
1791 ()

yMmMeHue paboTaTh C pa3HbIMH HCTOYHHUKAMH OHMOJOTMYECKOM
uH(pOpMAILIMK: HAXOAUTh OMOJIOTMUYECKYI0 MH(OPMAIUIO B PA3TUYHBIX
UCTOYHUKAX (TEKCTe y4yeOHHMKA, Hay4YHO-TOMYJSIPHOW JHUTepaType,
OMOJIOTUYECKUX CIIOBapsiX U CIPaBOYHMKAX), AaHAIM3UPOBATH U
OLICHMBATh UH(OPMAIHNIO, TPeoOPa30BbIBATh HH(POPMAIIUIO U3 OJHOU
(GbOopMBI B IPYTYIO;

CIIOCOOHOCTh BBIOMpATh II€J€BbIE M CMBICIOBBIE YCTAaHOBKH B
CBOUX JIEUCTBUSX MU IIOCTYIIKAaX II0 OTHOLICHUIO K JKUBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 37J0POBBI0 OKPYKAIOIIUX;

YMEHHE aJIeKBaTHO HUCIIOJIb30BaTh PEYEBBIE CPEICTBA JJIsl JUCKYCCUU U
apryMEHTalMd CBOE€M TNO3WIMH, CpPaBHUBATh pPa3HbIE TOYKHU
3peHUsl, APTYMEHTUPOBATh CBOI0 TOYKY 3pPEHHS, OTCTaUBATH CBOIO

TTO3UIIHIO.

lIpeomemmnvie pezyrbmamol

OIICHUBATh POJb OHOJOTHYECKHUX OTKPBITHH W  COBPEMCHHBIX
UCCIICIOBaHUN B Pa3BUTUM HAYKH U B MPAKTUYECKOM JI€ATEILHOCTU
JIFO/IEH;

OIICHUBATH POJIb OHMOJIOTHH B ()OPMHUPOBAHUN COBPEMEHHOW HAyYHOU
KapTUHBI MHUpPa, TPOTHO3UPOBATH IEPCIIEKTUBEI PA3BUTHS OMOJIOTHH;
yCTaHaBJIUBATh n XapaKTepU30BaTh CBS3b

MCXKAY OCHOBOIIOJIAralOIuMH OMOJIOTMYSCKUMHU TTOHSATHSIMU: ( KJICTKaA,



OpraHu3M, BHJ, IKOCUCTEMa, Ouocdepa) € OCHOBOIOIATAIONIUMU
MOHSITUAMU JIPYTUX €CTECTBEHHBIX HAYK;

000CHOBBIBaTh CUCTEMY B3IJISIIOB HA KUBYIO MPUPOAY U MECTO B HEH
YeJIOBeKa, NPUMEHsSI OWOJIOTMYECKHE TEOPUHU, YUYEHHUS, 3aKOHBI,
3aKOHOMEPHOCTH, TOHUMATh IPAHUIIbI UX IPUMEHUMOCTH;

MPOBOJIUTH YUEOHO-UCCIIEA0BATEIBCKYIO IESITEIBHOCTh 10 OUOJIOTHHU:
BBIJIBUTaTh  TUMOTE3bl, IUIAHUPOBaTh  paboTy, OTOUpaTh W
npeoOpa3oBeIBaTh  HeoOXoAuMyo  WH(OpManuioo,  MPOBOIUTH
AKCTIIEPUMEHTHI, HHTEPIPETUPOBATh PE3YJIbTaThl, J€JIaTh BHIBOJBI HA
OCHOBE MOJIYYEHHBIX PE3YyJIbTATOB;

BBISIBIIATH U OOOCHOBBIBATH CYIICCTBEHHBIE OCOOCHHOCTH pPa3HBIX
YPOBHEW OpraHU3aIuu KU3HU;

yCTaHABJIMBATh CBSI3b CTPOEHUS U (PYHKIIMI OCHOBHBIX OMOJIOTHYECKUX
MaKpOMOJIEKYJI, UX POJIb B MIPOIECCax KJIETOYHOTO METab0In3Ma;
pemaTh 3a/ladyd Ha ONPENENICHHE IMOCIEA0BATEIbHOCTH HYKJIEOTH/IOB
JHK wu w™mPHK, antukomonoB TPHK, mnocinenoBarenbHOCTH
AMUHOKHUCJIOT B MOJeKysie Oenka, MpUMEHSs 3HaHUS O peakIusIX
MaTpUYHOTO CUHTE3A, T€HETUYECKOM KOZE, MIPUHIINIIE
KOMILIEMEHTapHOCTH;

JienaTh BBIBOJIBI 00 M3MEHEHHUSX, KOTOPbIE MPOU30MAYT B MpoIlleccax
MaTpUYHOrO CHUHTE3a, B CJIydae H3MEHEHHs IOCIIEI0BATEIbHOCTU
Hykineotuaos JIHK;

CpaBHUBATH (ha3bl JeJICHUS KICTKU; PEIIaTh 3aJa4H Ha ONpeieTieHUuEe U
CpaBHEHHME KOJMYECTBA TE€HETUYECKOTro Marepuaia ( XpOMOCOM H
JIHK) B keTKkax MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3iUYHBIX (hazax
KJIETOYHOT'O IIUKJIA;

BBISIBJIATh CYIIECTBEHHbIE MPU3HAKK CTPOCHUSI KJIETOK OpPraHU3MOB
pa3HBIX LAPCTB JKUBOM NPUPOJbI, YCTAaHABIMBATH B3aUMOCBSI3b

CTpOCHHS M (YYHKIIUH YacTeH U OpraHOM0B KIICTKH;



000CHOBBIBaTh B3aMMOCBSI3b IJIACTUUECKOTO W HHEPreTHYECKOIo
0OMEHOB; CpaBHUBATH MPOIECCHI MIACTUUECKOTO U IHEPTETUUYECKOTO
0OMEHOB, TPOUCXOSIINX B KIIETKAX JKUBBIX OPraHU3MOB,;

OTIPENIeNIATh KOJIUYECTBO XPOMOCOM B KIJIETKaX PacTEHUU OCHOBHBIX
OTJIEJIOB Ha pa3HBIX dTalax KU3HEHHOTO IUKJIA;

CpaBHUBATh Pa3HbIE CIIOCOOBI PA3MHOXKEHHUS OPraHU3MOB;
XapaKTepU30BaTh OCHOBHBIE ATAIlbl OHTOT'E€HE3a OPTraHU3MOB;

pemaTh TeHEeTUYeCKue 3aJayd Ha JUTHOPUIHOE CKpellMBaHHUE,
CleIJIeHHOe ( B TOM YHCJIe C MOJIOM) HacjeJ0BaHKe, aHATU3UPYIOIee
CKpelllMBaHUE, MPUMEHSISI  3aKOHBI HACJIEJICTBEHHOCTH U
3aKOHOMEPHOCTH CIEIJIEHHOT'O HACJICI0BAHUS;

pacKpbIBaTh PUYHHBI HACJICJICTBEHHBIX 3a00JIeBaHMU,
apryMEHTHPOBAaTh HEOOXOJUMOCTh MEp MPEayNpPeKIACHUS TaKHX
3a00JIEBAHUI;

BBISIBJISITH IPUUUHBI U CYIIECTBEHHBIEC MTPU3HAKU MOIU(DUKAITUOHHON U
MYTallMOHHON H3MEHYMBOCTH; OOOCHOBBIBATh POJIb U3MEHUMBOCTU B
€CTECTBEHHOM M UCKYCCTBEHHOM 0TOOpE;

000CHOBBIBaTh 3HAYEHUE PA3TUYHBIX METOJOB CEJEKIIMH B CO3JJaHUU
COpPTOB PACTEHUI, MMOPOJ] )KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;
XapakTepru30BaTh (HaKTOPHI ( ABMIKYIIUE CHIIBI) SBOJIOIUY;
XapaKTepru30BaTh NMPUYMHBI U3MEHUMBOCTA U MHOT000pa3usi BUIOB
COTJIACHO CHUHTETUYECKON TEOPUH 3BOJIOIUY;

XapakTepu30BaTh MOMYJALMI0O KaK €IWHUIY HBOJIOLUHMH, BHUJA Kak
CHUCTEMATHYECKYIO KaTErOPUIO U KaK PEe3yJIbTaT IBOIIOLINH;
YCTaHABIIMBATh CBSI3b CTPYKTYPhI U CBOMCTB 3KOCUCTEMBI;

COCTaBJISITb CXEMbl IEpPEHOCAa BEUIECTB U DHEPrUU B IKOCUCTEME
(uenu nuTaHus), MPOTHO3UPOBATh UX M3MEHEHHS] B 3aBUCHMOCTH OT

U3MEHEHHs (AaKTOPOB CPEbI;



apryMEHTHUPOBAaTh COOCTBEHHYIO TIO3UIIMIO II0 OTHOIICHHUIO K
HKOJIOTUYECKUM TpoOIeMaM U TIOBEJCHUIO B IPUPOIHON Cpee;
000CHOBBIBaTh HEOOXOJAMMOCTh YCTOMYMBOTO Pa3BUTHS KaK YCIOBHS
coxpaHeHus: onocdepsl;

OIICHMBATh TIPAKTHYECKOC M OTUYCCKOE 3HAUCHHUE COBPEMCHHBIX
WCCIIEJIOBaHUN B OHMOJOTHH, MEAMIIMHE, SKOJOTHH, OMOTEXHOJOTHH;
000CHOBBIBaTh COOCTBEHHYIO OLIEHKY;

BBISIBIIATH B TEKCTE OHMOJOTMYECKOTO COJEpKaHUS mpobdiemMy u
apryMEHTHPOBAHO €€ OOBSACHATS;

NPECTaBIATh OMONOTHYECKYI0 HH(OpPMANHI0O B BHIE TEKCTa,
TaOJIMIbI, TpaduKa, JUarpaMMbl W JIeJIaTh BBIBOJBI Ha OCHOBaHUH
IIPEJICTAaBIICHHBIX JIAHHBIX; MPe00Opa3oBbIBaTh  Tpaduk,  TaOIUILY,
IUarpamMmy, CXeMy B TEKCT OMOJIOTHIECKOT'O COICPIKAHUA.
OP2aHU308bIBAMD U NPOBOOUMb UHOUBUOYATLHYIO UCCAEO08AMENTbCKYIO
desimenbHOCHb o Ouonoeuu( ulu pazpadbamsiéams UHOUBUOYATbHBLU
npoeKm). 8vl08uUcaAMb 2UNnomesul, NIAHUPOBAMb pabomy, omoupamo u
npeobpazoevieams — HeoOXO0UMYl0  UH@oOpmayuro,  NPOBOOUMD
9KCNEPUMEHMbL, UHMEPNPEMUPOBAMb Pe3VIbmambl, 0eldmsb Gble00bl
HA OCHOBE NOJLYYEHHBIX Pe3YIbMamos, NPe0OCMAasisims NPOOYKM C80UX
UCCe008aAHULL,

NPOSHO3UPOBAMb NOCIEOCMBUSL COOCMBEHHBIX UCCIEO08AHUL C YHEMOM
IMUYECKUX HOPM U IKOJIOSUHECKUX MpeDdosanuil,

8bIOCTISIMb  CYUWECMBEHHbIE  OCOOCHHOCMU  JCUBHEHHbIX — YUKIO8
npeocmagumenell pasHblx 0moeno8 pacmenutl U munog JHCUGOMHbIX;
U3006padicamv YUKIbl pazeumus 8 8Uoe cxem,

AHAIU3UPOBAMb U UCHOIL308AMb 6  peuleHuu  Y4eOHbIX U
uccreoosamenvckux — 3aday  uHgopmayuro 0 - COBPEMEHHbIX

UCCIeO0B8AHUSIX 8 6140]1021/!1/!, M@OMI/!I/IHQ U dKOo102UU ,



®  apeyMeHmupo8amv HeoOX0OUMOCMb CUHME3d eCMeCMBeHHO-HAYYHO20
U  COYUOSYMAMAPHO20  3HAHUSL 8  JSNOXY  UHGOPMAYUOHHOU
YUBUIUZAYUU,

®  MO0enupo8amsv UMEHeHUe IKOCUCTEeM NO0 GIUSHUEM PA3TUYHbIX
epynn pakmopos okpydicaioweti cpeovt,

® BLIAGIAMb 68  Npoyecce  UCCIEO08AMENbCKOU  OessmelbHOCmU
NOCAe0CMBUsL AHMPONO2EHHO20 B030€UCMBUsL HA IKOCUCTIEMDb;

® UCNONL3068aMb NPUOOPEMEHHbIE KOMNEMeHYUU 6 NPAKMuUYecKoll
O0esimesbHOCMU U NOBCEOHEBHOU JHCU3HU, OJis1 NPUOOpemeHus. Onvima
OesimebHOCmuY, npedulecmayiowel. npo@eccUoOHAIbHOU, 6 O0CHO8e

KOMOPOU Jexcum Ouoiocus Kaxk yueoHvlll npeomen.

Conep:kanmne y4eOHOT0 nmpeamera

bBuonozus kak komniexc Hayk o sHcugot npupooe

buonorus KaK KOMILIEKCHAs HayKa, METOBI Hay4YHOT' O
MO3HAHUS, UCTIOJIb3yeMble B Ouonoruu. CospemeHuvle HANpagienus 8 OUOLO2UMU.
Ponb Ouonoruu B GOpMHPOBAHUM COBPEMEHHOM HAay4yHOM KapTHHBI MUpAa,
NPAaKTUYECKOE 3HAUCHUE OMOJIOTMUECKUX 3HaHWUW. bruomornueckue CUCTEMBI Kak
peIMEeT U3yUYeHUs] OMOJIOTUH.

CmpykmypHvle U QYHKYUOHAIbHbIE OCHOBbL HCUSHU

MouekyiipHbIlE  OCHOBBI  XW3HHU. Heopranmuyeckue BeliecTBa, UX
3HaueHne. Oprannyeckue BemiecTBa (YIJIEBOJBI, JIMMHBI, OCIKH, HYKICUHOBBIC
kucinotel, AT®) u ux 3naueHue. buononumepsl. J[pyeue opeanuueckue gewjecmea
knemku. Hanomexnonozuu 6 buonozuu.

[uTonorusi, Metomsl 1UTOJIOTHM. Ponb  KIETOYHOM  TEOpUHU B
CTAHOBJICHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapThHbl Mupa. Kietkun
MPOKAPUOT M DyKapuoT. OCHOBHBIC YACTH M OPTAHOUIBI KIIETKH, UX (YHKIIWU.

Bupycet — HekmerouHas Qopma KH3HM, MeEphl MPOPUIAKTUKA

BUPYCHBIX 3a00JICBaHUIA.



KusnenearenbHOCTD KIIETKH. ITnactuueckui 0OMEH.
dotocunTe3, XeMocuHTe3. buocunrtes Oenka. DHepreTuueckuit oOMeH. XpaHeHue,
nepenada M peanusanus HacleACTBEHHOW MH(pOopMaluu B KieTke. [ eHeTnueckuii
kon. I'eH, reHoM. [enomuxa. Bauanue naprxozeHublx 6ewjecmeé HaA Npoyeccol 6
Kliemke.

Krnerounsrii nuki: unrepdasza u aeneHue. MuUTo3 U Meio3, UX 3HAYEHHUE.

ComaTudecKue M IOJIOBBIC KJIETKH.

Opzeanusm

Opranusm — €JIMHOE 1IETIOE.

KuznenesarenbHOCTh  opraHu3ma. Perymsuust  QyHKuid  opraHusma,
rOMEeOCTa3s.

Pasmuoxenne opranu3moB (Oecrosioe u 1mojaoBoe). Cnocobvl pasmuoNicerus
y pacmeHui. U JHCUBOMHDBIX. NuauBuyaqibHOE  pa3BUTUE  OpPraHU3Ma
(ontorenes). [IpuunHpl  HapymieHUH pa3BUTHSA. PenpoayKTHBHOE  370pOBHE
YeJI0BEKa; MOCJIEICTBUS BIUSHUA aJKOTroJisi, HUKOTHHA, HAPKOTHYECKUX BEILECTB
Ha DMOpHOHANBbHOE  pa3BUTHE  4YeyoBeka.  JKusuwewnvle  yukibl  pa3HbIX
2PYNN OP2aHU3MO8.

I'enetnika, MeToAbl  TIeHETHKU. ['eHeTHMYeckass  TEPMUHOJIOTHUS U
CUMBOJIMKA. 3aKOHBI HaCJICACTBEHHOCTH I. Mennens. XpomMocoMHas
Teopus HaciaeacTBeHHOCTH. Omnpenenenne mnosa. CHEIUIEHHOE C  TOJIOM
HacJICJIOBaHUE.

I'enetuka denoBexka. HacnencTtBeHHble 3a007€BaHUS — YEJIOBEKA U
UX TIPEeAYNPEkKISHUE. DTHICCKHE ACTICKTHI B 00JIACTH MEIUITMHCKON TeHETHKH.

I'enoTun u cpena. HewnacnencrBenHas N3MEHUYHMBOCTb.
Hacnencreennast usmeHunBocTh. MyTanmu. MyTareHsl, UX BIMSIHUE Ha 3I0POBbE
YyeJIoBeKa.

JlomecTukamst W cejaeknusa. MeToabl  CeleKIuU. buoTexHomaorus,
€€ HampaBJICHHS U MEePCIEKTUBbI pa3BuTus. buobesonacrnocme.

Teopus 3sonr0yuu
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PazButue JBOJIIOLIMOHHBIX  WJEH, DBOJIIOLIMOHHAsA  Teopus Y.
HapBuna. CuaTeTHYeCKass Teopusi SBOMIONUH. CBUACTETHCTBA IBOJIOLUUN KUBOM
npupoAsl. MUKpO3BOIIOLMA U MakpodBoirouus. Bun, ero kpurepuu. Ilonyssamnus
— JJIeMEHTapHasl €AMHMIIA SBOIONHH. [[BHKYIIINE CHUIIBI SBOJIOIUHN, UX BIUSHHUE
Ha TeHOOH oy Ay, HanpaBineHus 3BOTIOIUH.

Mmuoroo0Opa3zue OpraHu3MOB KaK pe3ynbTar HBOJIIOIUH.
[TpuHIMIBI KITacCH(PUKAIINN, CHCTEMATHKA.

Pazeumue scusnu na 3emne

['umoTe3sr  mpoucxoknaeHuss >km3HH Ha 3emiie. OCHOBHBIE — DTarlbl
HBOJIIOIIUU OPraHUYECKOro MUpa Ha 3emiie.

CoBpeMeHHbIC IPeICTaBICHUS 0 POUCXOXKICHUH YeJioBeKa.
DBoonus yenoBeka (aHTporiorenes). JBHkymiue cuiibl aHTpororesesa. Pacbl
YeJIOBEeKa, MX MIPOUCXOKICHUE U SIUHCTBO.

Opeanusmul u OKpydHcarowas cpeoa

[Ipucnoco6ienust OpraHu3MoB K JEHCTBUIO KOJIOTUYECKUX (PaKTOPOB.

buoreorieHos. Dkocucrema. Pa3znoobpasue KOCHUCTEM.
B3auMooTHoOIIeHHs TOMYISIMA  pa3HbBIX BHAOB B 3Kocucteme. Kpyrosopor
BEIIECTB U MOTOK DHEPTHUH B DKOCHCTEME. Y CTOMUYMBOCTh U JIUHAMHUKA YKOCUCTEM.
[locnencTBus BIWSHUA AESITEILHOCTH YeJoBeKa Ha d3kocucTeMbl. CoxpaHeHue
O6ropazHoo0pa3usi Kak OCHOBA YCTOMYHMBOCTH 3KOCHCTEMBI.

CrtpykTypa 6uocdepbl. 3aKOHOMEPHOCTHU CYIIIECTBOBAHUSI OMOC(EPHI.

Kpyeosopomul sewgecmes 6 buocghepe.

I'moGanbHbIC aHTPOIIOTCHHBIE HM3MEHCHHS B ouocdepe.
[Tpo6GaemMbl yCTOMYHUBOTO pa3BUTHSI.

HepCI’ZBKI’I’ZMGbl paseumu ouono2u4ecKux HAyK.
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TemaTuueckoe INTAHUPOBAHHUE

Kon-Bo
Ne /i Tema
4acoB
10 xmace (140 gacoB)
Brenenue (15 gacos)

1 buonorus B cucreme Hayk. Kpatkas uctopus pa3BUTHs OHOJIIOTHH. 2
5 [IpakTuyeckoe 3HaueHHe OmonOrmyecknx 3HaHU. COBpeMEHHbBIE 5

HarpaBJieHUs OMOJIOTUH
3 Mertoabl uccaenoBaHus B OHONOTHH. METOIBl TEOPETHYECKOTO 3

WCCIICIOBAHMS.
4 OO6bekT n3yuenust onosnoruu. OCHOBHbIE KPUTEPHUU KUBOTO. 3
. buonornueckue cucteMsl U ux cBoiicTBa. KoHTpoipHas padota mo 3

pazneny
6 [ToBTOpenue u 0600menue. Jlaboparopuas padora Nel 2

MonexkynsipHblil ypoBeHb (30 yacoB)

7 OO6mras xapakTepucTuKa 2
8 Heopranndeckue BemniecTsa: Boja, CoOJIu 3
9 Jlunu el 0COOEHHOCTH CTPOCHHMSI, pa3HOOOpa3ue. 3
10 VYreBobl: 0COOEHHOCTH CTPOEHUS, pa3HooOpas3ue. 3
11 CtpoeHue 0eKOBOM MOJIEKYIIbI 3
12 Oyuknuu  OenkoB. JlaboparopHas paboTa 1O OIpenerIeHUI0 )

AKTUBHOCTH (D)EPMEHTOB.
13 DepMEeHTHI-ONOJIOTHIECKUE KaTalTN3aTOPBI 2
14 Hyxneunossie kucnotsl. JTHK 2
15 Hyxneunossie kucnotsl. PHK 2
16 ATO® u npyrue HyKIeoTUabl. BuTaMuHbI 3
17 Bupycoi-Heknerounas Gopma KU3HH. 2
18 PerpoBupycsl 1 mepsl 60ps0b1 co CITM{om. [Tprnonst 3

Knerounsliit ypoBeHs (46 yacoB)

19 OO11ast xapakTepucTHKa 1
20 Crpoenue knerku, Knerounas memOpana 2
’1 Hutornasma. Lurockener. Knerounslii ieHTp. Oprasl IBHKEHUS. 5

IIpakTuyeckas padora
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22 PubocoMmsl. DHIOILIA3MAaTHUYECKASA CETh 2
23 SAnpo. Anpeiku. [IpakTrueckas padora 2
24 Bakyonu, kommuieke ['onbmxu. JInzocomsl 2
25 Muroxouapuu. [lnactuael. Britouenust 2
26 OcoOEeHHOCTH CTPOCHUS KIETOK MPOKAPHOTOB U 3YKApUOTOB 3
27 OOMeH BellecTB U PEBpaIlleHUuE SHEPTUN B KIIETKE 2
28 DOHepreruyeckuii 0OMeH B KiIeTKe. becknucimopoanslii sramn 2
29 Duepreruyeckuii 0OMeH B Kietke. Kucimopoansrii atan 3
30 TumbI KJIETOYHOTO MUTAHUSL. XEMOCUHTE3 2
31 Tunsl kerouynoro nutanus. @orocuHTe3 3
32 buocunTes 6enkoB. Tpanckpunuus 3
33 Buocunres 6enxoB. Tpancsnus 4
34 Perynsiuys TpaHCKPUTIITUN ¥ TPAHCIISAIAN B KJICTKE ¥ OpraHu3Me 2
35 KeTtouHsIi UK 1
36 Jlenenue kiaeTku. MuTo3 2
37 Jlenenue kiaeTku. Meiio3 2
38 [Tonossie kietku. 'amerorene3. KontponsHas pabota 4
Opra"an3MeHHbIN ypOBEHB (43 yaca)
39 OO6mras XxapakTepucTUKa 3
40 PazButHe moiaoBex KieToK. OmiIoI0TBOpEHHE 3
41 WNupuBuayanbHOE pa3BUTHE OPraHu3MOB. bruoreHeTndeckuii 3akoH 4
42 3aKOHOMEPHOCTH HACJIEAOBAHMS IPU3HAKOB 3
43 Monorubpuanoe ckpeniuBanue. [Ipakrudeckas padbota 3
44 Hemnonnoe nomuHupoBaHue. AHATM3UPYIOIIEE CKPEIIMBAHNE 3
JuruOpuHoe CKpeuMBaHue. 3aKOH HE3aBUCHUMOT'O HACJICIOBAHUS
45 3
MPHU3HAKOB
46 HeannenbHoe B3auMOIENICTBUE TEHOB 3
47 XpOMOCOMHasl TEOPHs HACIICTOBAHUS 3
48 I'enernka mona. HacnenoBaHue ClETUIGHHOE C ITOJIOM 3
49 3aKOHOMEPHOCTH U3MEHUYNBOCTH 3
- OcHOBHBIE ~ MeTOABl  ceneKuuu. LleHTppl  MpPOMCXOXKAECHUS 3
KyJbTYPHBIX PACTCHHIA
51 CoBpeMeHHbIE T0CTHKEHUs bnoTexHonoruu. KontponeHas padora 3
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3amaun  Ha MOHOTMOpUAHOE CKpEIIMBaHHE, Ha HEIOJIHOE
JOMUHUpOBaHWE, Ha JIUTHOpPUJIHOE CKpEIMBaHHWE, Ha CLEIUIEHHOE
HaclleloBaHue U KpoccuHrosep. Ha HaciaenoBaHue, CLEIICHHOE C TIOJIOM.

[IpakTuyeckas padora

[ToBTOpenue (6 yacon)

53 Heoprannueckue BemniecTsa: Boga, COJIA 1
94 Jlumu bl 0COOCHHOCTH CTPOCHUS, pa3HOOOpa3He. 1
95 YrieBoabl: 0COOCHHOCTH CTPOCHUS, pa3HOOOpa3ue. 1
56 CrpoeHune 6eTKOBOI MOJIEKYJTbI 1
S7 Pezepn 2
11 kmacc (140 gacoB)
[TomynsiTmoHHO-BUI0BOM YPOBEHB (23 4ac)
1. OO1as xapakTepucTUKa 1
2. Buter 1 momyspst 3
3. Pas3BuTre >BOIOIMOHHBIX HACH 1
4. CuHTeTHYeCcKast TEOPHS IBOIIOIIH 3
5. JIBIKyIIIHME CUITBI BOJTIOINH 3
6. M3onsaums. 3akon Xapau-BaiinGepra 2
7. Mos maboparopust 1
8. EctecTBeHHbII 0TOOD Kak (DaKTOp IBOITIOIUN 2
9. [TonoBoii oT60p. CTpaTerusi pa3sMHOKECHHS 2
10 MUKpPOAIBOTIOIUS U MaKPOIBOTFOIHS 1
11. Hamnpasnenus sBontonuu 1
12 [Tpunnune! knaccudukanuu. Cucremaruka. KonTponsHas 3
pabota o pazgeny
DKOCUCTEMHBIN YpOBEHb (47 4acoB)
13. OO1as xapakTepucTuKa 2
14. DKojorudeckue (pakTopsl U pecypchl 2
15. Biusiaue ¢akTopoB cpe/ibl Ha OPraHU3MbI 4
16. ITpoBonum uccnenosanue. [Ipaktuueckas padora 1
17. DKOIOTHUYECKHE COOOIIECTBA 2
18. EcTtecTBeHHbIE 1 HCKYCCTBEHHBIE YKOCHCTEMBI 4
19. B3aumMooTHoleHHs opranu3MoB B skocucteme. Cumo1os 2
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BzauMmootHoIeHN OpraHu3mMoB B 9KOCHUCTEMCE.

21. 3
[Tapazutusm
29 B3aumooTHoImeHus OpPraHHU3MOB B IKOCUCTEME. 3
XHIIHUYECTBO
23, B3anmMooTHOIIIEHHST OPraHu3MOB B SKOCUCTEME. AHTHOHO3. 2
Konkypenuus
24, DKoJIoTHYecKasi HUIla 2
25. BuoBast u mpocTpaHCTBEHHAS CTPYKTYpPa SKOCUCTEMBI 3
26. Tpoduueckast CTpyKTypa IKOCUCTEMBI 2
27. [TumeBsie cBsi3u B skocucteme. [Ipaktuueckas pabora 2
28. DKOJIOrM4eCcKHe MUPaMHU/IbI 3
29. KpyroBopot Bemiect 2
30. [IpoaykTHBHOCTE COOOIIIECTBA 1
31. DKoJoruvecKasi CyKIeccus 1
32. CyKIieCCHOHHBIE W3MEHEHHS 1
33 [MocrmencTBus BIMSHUS — JICATEIHHOCTH  YeJIOBEKa Ha 3
IKOCHCTEMBI
34. [IpoBoauM HccnenoBanue
35. KontponpHas padota mo pasueny 1
buocdepnrrit yposens ( 49 yacoB)
36. OO6mras XxapakTepucTuKa 3
37. KpyroBopoT BemiecTs B mpupoie 4
38. Opomonus ouochepsl. 3apokIeHNUE KUZHHA 3
39. Opomonus ouochepsl. Kuciaopoanas peBosromnus 3
40. [IpoucxoxaeHue >KU3HU Ha 3eMIie 3
41. CoBpeMeHHbIE MPECTABICHUS O BOSHUKHOBEHUU KU3HU 3
42. PaszButue xu3nu Ha 3emie. Karapxeil, apxeit u nporepo3oin 3
43. [Taneozoit 3
44, Meszo30it 3
45, Kaitno3oit 3
46. OBOJIOLUS YeJIOBEKA 3
47. OcHOBHBIE 3TaIlbl aHTPOIIOT€HE3A 3
48. JIBr>Kylye cuibl aHTPOIIOreHe3a 4
49. DopMHUpPOBaHUE YETOBEUECKUX Pac 2
50. Ponp uenoBeka B Guocdepe 5
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1.

ol. KonTponbHas paboTa 1o pazaeny 1
[ToBTOpenue (21 vac)

52. IToBTOpenue no kypcey « LlapctBo Pactenus» 7

53. IToBTrOpenue no kypey « Lapctso JKuBotHOE»

o4, [Toaroroska xk EI'D

Hroro 280
Cnmcok peKoMeH1yeMOoi JJUTePaTypPbl
1. YueGuuk: buonorus. OO6mas Owuomorus. 10-11 xi1.: yueOHUK s

obmeo0pazoBarenbHbix yupexkaennit / A.A.Kamenckuii, B.B.Ilaceunuk,
A.M.Py6uoB: - M., Ilpocsenienue. 2019 .
T.A.Adonuna. [Ipaktuueckoe nocodue ¢ 3aganusamu.- M.:Dopym-uHTpa,
2009
I'"'".JIepuep. Ypoku ouonoruu. O6mast 6uonorus.10-11 kmaccel. TecTsl,
BOIIPOCHI, 3a1a4u.- M.: 9kcmo0,2005
B.B. Ilaceunuk ABTOpCKas mnporpamma cpeaHero (IoJIHOTO) OOIIero
obpazoBanus o 6uosnoruu 10-11 xkmaccel. — M.: Ipoda 2010
M.B. Opanosuu, H.M. Crapuxoa,E.M. TI'amxuena, E. FO.IlleaukoBa
buonorust 5-11kmnaccel:pa3BepHyTO€ TEMAaTHYECKOE IUIAHHUPOBAHUE —
Bousrorpaza: Yuurens, 2009
A noszunaro mup; [lerckas sunukinonenus: Amuouu. Asrop b.®d.Ceprees;
- M.: OO0 «®upma «M3parenbctBo ACT»»; OO0 «Actpensy, 2011. —
480 c.: un.; JJabopatopHsIii npakTukyM. buomorus 6-11 knacc (yuebnoe
AIEKTPOHHOE U3/IaHHE).
JI.B.Copokuna. Tematuueckue 3au€thbl 1o Omonorum B 10-11 kmaccax -
M.:Cdepa,2008

Pexomenoyemviii meoua-xonmenm
«Enunas xomnexuus Ludpossix O6pazoBarenbHbIX PecypcoB» (Habop
mupOBBIX pecypcoB K ydeOHumkam suHUM [loHomapesoit W.H.)

(http://school-collection.edu.ru/).
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http://school-collection.edu.ru/

www.bio.1september.ru— raszera «buonorus» -npuwioxkenue K «l

CEHTAOP.

http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce pabothi, Ha

OCHOBE KOTOpBIX CO3JaH CalT, ObulM OMyOJIMKOBAaHbI B Ta3eTre
"buomorus". ABTOpamu caiiTa TipojeliaHa Ooiiblias paboTa 1Mo
CUCTEMATU3UPOBAHUIO Ta3€THBIX CTaTed C YYETOM IIKOIBHOW y4yeOHOMH
IporpaMMsl 1o npeamerty "buonorus".

Www.bio.nature.ru — Hay4HBIE HOBOCTH OHOJIOTHU

http://ebio.ru/ - DnextpoHHblit yueOHHMK «buonorus». Comepkut Bce

pazzenbl O0Mojoruu: OOTAaHUKY, 300JI0THI0, AHATOMUIO M (PU3HOJIOTHIO
YeJIOBEKa, OCHOBBI IIUTOJIOTMM W T€HETHUKH, BOJIOLMOHHYIO TEOPHUIO U
sKoNoruo.  Moker  ObITh ~ PEKOMEHJIOBaH  ydyallumcs IS
CaMOCTOSITETIbHOU pabOTBHI.

http://www.gbmt.ru/ - TocynapcrBernslii bruonorndyeckuii myseit um. K.

A. TumupsizeBa. Buptyanbuble skckypcuu: JKuBoTHBIE B MHbax u
nerennax, JKuBoTHbIe-cTpouTenu, 3abora o mnoTtoMcTBe, OnacHbie
*uBOTHBIE. [l poBbie KonuKu PoHIa My3€est MOTYT OBITh HCTIOIb30BAHbI

B Ka4CCTBC I/IJIJIIOCTpaHI/Iﬁ
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