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1. NMoAcHNTeNbHasA 3annucka
Mporpamma no 6uonornm cpefgHero obuiero obpasoBaHUsi COCTaB/eHa Ha
ocHoBe ®epepasbHOro ocypapcTBeHHoro  O6pa3oBaTe/lbHOr0  cTaHAapTa
cpefHero obuiero o6pasoBaHua (Mpuka3 MuHuUcTepcTBa 06pa3oBaHUsA M HayKu
Poccuiickoin depepaumn ot 17 masa 2012 roga Ne4l3) M OCHOBHOW
obpa3oBaTeibHOW NporpaMmMbl CpeHEro o6ulero obpasoBaHus.

MporpaMma onpefensieT coAepXaHue W CTPYKTYpy yuyeGHOro matepumana,
NocneoBaTelbHOCTb €ro  U3y4YeHus, MyT (HOPMUPOBAHUA CUCTEMbI 3HAHWIA,
YMEHWUI U CMNOCOGOB [eATeNbHOCTU, Pa3BUTWS, BOCMUTAHMA W cOLManm3aLuu
yyaLuxcs.

MporpaMmMa BK/OYAeT MOSICHUTENbHYH 3amnuncKy, B KOTOPOW NpPOMMCaHbl
Tpe6oBaHWA K JIMYHOCTHbIM W MeTanpeiMeTHbIM pe3y/sbTaTaM  06yYeHUs:;
COoZiepXKaHne Kypca ¢ MepevyHem pasfenoB C yKasaHWEM 4uMciia YacoB, OTBOAMMBIX
Ha WX W3y4yeHue, U TPeBOBaAHMAMU K MPEAMETHbIM pe3ynbTaTaM 06Yy4YeHUs;
NPMMEPHOE TeMaTUYecKoe MaHMPOBaHUE C OMNpPeAeneHWeM OCHOBHbLIX BW/O0B
yuebHOl AesTeNbHOCTU LIKOMIbHUKOB; PEKOMEH/ALMM MO OCHALLEHWIO Y4Ye6HOro
npotecca.

B cootBetctBuM ¢ PrOC cpegHero (nosHoro) obuiero o6pasoBaHuMs
yuebHbIli npegMeT «bronorus» BXOAWUT B NPeAMETHYH0 06nacTb «ECTECTBEHHbIE
HayKW»,

MpeacTaBneHHas paboyas obpasoBaTe/ibHas nporpamMma no 6uonorumn 10-
11 knacc (6a30Bblii YPOBEHb) COCTaB/IEHA HA OCHOBE MPVMMEPHOI NPOrpaMmbl ANs
CpeAHero o6Liero o6pasoBaHus No «bronorum». basosblii YpoBeHS.

Kypc «buonorva» 3aBepllaeT  UWKA  LIKO/ILHOTO  GMONOTMYECKOro
o6pa3oBaHMA 1 NpU3BaH CHOPMUPOBATL Y Y4alMXCs 3HaHUA 0 XKMUBOW Npupoae, ee
OTIMYNTENbHBLIX MPU3HAaKax - YPOBHEBOM OpraHu3auum v 3BOMKOLUK, MO3ITOMY
nporpamma BK/O4YaeT cBefeHMs 06 06LWMX 6MONOrnmyecKMx 3aKOHOMEPHOCTSAX,
NPOSABASOLWMXCS Ha Pa3HbIX YPOBHAX OpraHu3aLnm XnBon Npupobl.

Ha 6a30BOM YpOBHE KypC OPMEHTMPYETCA Ha (opmMupoBaHMe 0O6LEN
KYNbTYpPbl 1 MUPOBO33PEHUS LLIKO/IbHUKOB, a TakKXe peLleHne BOCAUTaTEbHbIX Y
pa3BMBalOLLMX 3a4ay 06LLEro 06pa3oBaHMs, 3aday coumann3aLnum NIMYHOCTHU.

OH hopmupyeT npeAcTaBfeHUs, onpefenstolme afekBaTHOe MOBeAeHue
Yye/oBeKa B OKpYXKaloLlein cpege, BOCTpPebOBaHHblE B XXU3HWM WU MPaKTUYECKON
featenbHocTn. W pasBumBas  6MONOrMYeckoe  MblleHWe,  0606uiaeT
OMoNornyeckne 3HaHWsA, MONYYEHHble OO6y4YaloWMMNCA B OCHOBHOM LUKOSE,
(hopMupyeT NpefcTaBleHNE COBPEMEHHON eCTEeCTBEHHOHAYYHOMW KapTWMHbI MUPa,
LLEHHOCTHbIX OpPWEHTaUMA: MPUHATWE W peann3aLuid LEHHOCTEen 340pOBOr0 U
6e3onacHoOro obpasa XW3Hu, HENPUATNE BPEAHbIX NPUBLIYEK, CHOPMUPOBAHHOCTD
9KOMOTMYECKOr0 MbILL/IEHMS], OTBETCTBEHHOrO OTHOLLEHMS K CO3[4aHUKD CEMbM Ha
OCHOBE 0CO3HAHHOT0 NPUHATUSA LEHHOCTEN CEMENHOM XKU3HN.



Buonorma kak y4yebHbli nNpesMeT SABMAETCA HEOTHEMJ/IEMOM COCTaBHOM
4aCTbl0 €eCTEeCTBEHHOHAy4yHOro 06pa3oBaHMA Ha BCEX CTyneHAX 06pa3oBaHuA.
HeszaBncMMO OT TOro, Kakor npodusb BblbepyT cTaplueknaccHmMkn 10-11 Knaccos,
UX XXWU3Hb OYeT Hepa3pbIBHO CBA3aHa ¢ 6uonoruen.

[laHHas paboyas nporpamma npefHasHayeHa A0S ydyaluxcs, He
NNaHUPYOLWMX B AasbHelillemM chneuuanMampoBatbcs B 06/1acT Guonorum u
CBSA3bIBaTb CBO GYAYLLYHO XW3Hb C 6GUOMOrMYECKOI HayKOIA.

O6ulas XxapaKTepucTUKa yuebHOro npeameTta «buonorus».

MporpamMmma npegHasHayeHa Ans nsydeHms Kypca «Obéuas éuonorus» B 10-
11 knaccax o6Lieobpa3oBaTesibHOM LWKOMbI, M paccyMTaHa Ha 1 4yac Yy4ebOHbIX
3aHATUIA N3y4eHnsa nNpeaMeTa B Heento.

Mporpamma 6a30BOro Kypca BK/OYaeT B cebs MOIHOCTbIO MNporpammy
obuieobpasoBatenbHOM WKonbl Ansa 10-11 knaccoB. B Hel cOXpaHeHbl Bce
pasfenbl U Tembl, U3yyaemble B cpefHen 06LWeobpa3oBaTe/lbHOW LLUKO/E, a Takxke
KO/IMYeCTBO 1abopaTopHbIX paboT, YNCN0 AEMOHCTPALUIA N 3KCKYPCUIA.

[eMOHCTpaLMOoHHbIe paboTbl MO 6MONOrMKM NPOBOAATCS C UCMONb30BAHMEM
MOMHOMYHKUNOHA/IbLHOr0 MO6UILHOro abopatopHoro kommnaekca (MMJIK).

MporpamMoi npegycMaTpmBaeTcs U3ydeHue yyaluMmcs TeOPEeTUYECKMX 1
NMPUKNagHbIX OCHOB 06LLEeN 6uonornn. B Heill Hawnm oTpaxkeHne 3adayu, CTosiLme
B HacTosee Bpems neped OMONOrMYeCKOW HayKOW, pelleHne KOTOpbIX
HanpaB/eHO Ha COXPaHeHMe OKPY>XXatoLLeit NPUPO/bI U 30POBbS Ye/I0BEKA.

Oco60e BHMMaHWe yae/leHO 3KO0TMYeCKOMY BOCMUTAHUIO MOJIOLEXMN.

Llenu n3yyeHns 61onorum B CpefHen WKoe cnefyoLme:
e coumanmsaumsa 0obydyaloLMXCA KakK BXOXAEHWe B MUP KYNbTypbl U
coumanbHbIX OTHOLWWEeHW, obecrneymBaloLlee BK/KOYEHME ydyalmxca B Ty
WAN  WHYIO Tpynny WM  OOWHOCTb-HOCUTENA €& HOPM, LEHHOCTENR,
OpWeHTaLuin, ocBavMBaeMblX B MpPOLECCe 3HAKOMCTBA C MWUPOM >KWBOW
NpUpoabI.
e npuobLleHne K Mo3HaBaTeNbHOW Ky/bType KaK CUCTEMe MO3HaBaTe/IbHbIX
(Hay4HbIX LeHHOCTEMN,
HaKOMIeHHbIX 06LLEeCTBOM B Cpepe 6MONOTMYECKON HayKK)
* OpMWEeHTauM B CUCTEME ITUYECKUX HOPM W LEHHOCTe OTHOCUTE/bHO
MEeTO/0B, pe3y/bTaToB U LOCTUXKEHWIA COBPEMEHHOM GMOMOMMYECKON HayKu
* pas3BUTMe  NO3HaBaTe/IbHbIX  KayeCTB  JIMYHOCTW, B  TOM  4ucrne
MO3HaBaTe/IbHbIX WHTEPECOB K  M3YYeHU0  06wux  OGMOoNormyeckKux
3aKOHOMEpPHOCTEN 1 caMOMY MPOLeCcCy HayYHOro Mo3HaHus
e oOBnafeHve Yy4yeOHO-MO3HABATE/IbHLIMWA UM LUEHHOCTHO-  CMbIC/10BbIMM
KOMMETEHTHOCTAMM AN (hOPMUPOBAHUS MO3HABaTE/IbHOW N HPAaBCTBEHHOM
KyNbTypbl, = HayYHOro  MWPOBO33PEHMs, a Takke  MeTOAO/IormeNn
OMONOrMYecKoro  3KCrMepuMMeHTa U 3/1IEMEHTApPHbIMU  METoAamMu
BronornyeckKnx
nccnegoBaHnia



(hopMUPOBaHUE HKOJIOTHUECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIICHUS K
JKMBOW IIPUPOJE U YETOBEKY.

3agaum M3ydeHHUa OMOJIOTHH B CPEIHEH IIKOJIE CIASAYIOMINE:

OCBOEHUE 3HAHWUH 00 OCHOBHBIX OHOJIOTHYECKUX TEOPUSAX, HIEIX U
MPUHLINNAX, ABJISIOIINAX CA COCTaBHOM 4acTbIO COBPEMEHHOMU
€CTECTBEHHOHAYUYHOW KApTHHBI MHUPA;, O METOJax OWOJOTHMUECKHUX HayK
(IIMTOJIOTHN, TEHETUKH, CEIIEKITNH, OMOTEXHOJIOTHH, SYKOJIOTHHN ), O CTPOCHHH,
MHOT000pa3uu u

0COOEHHOCTSIX OWocHucTeM (KJIETKA, OPTaHW3M, TOMYJIANWSA, BHI, OWOTEOICHO3,
onocepa); BeLAAOMMXCA  OHOJIOTHUECKMX  OTKPBITHSIX W COBPEMEHHBIX
HCCIICIOBAHMAX B OMOJIOTHYCCKOM HAYKE;

OBJIaJICHUE YMEHHUIMH XapaKTePHU30BaTh COBPEMEHHbBIC HAYUHBIE OTKPBITHS
B 00jacTH OMOJIOTHMH, YCTAaHABJIMBAThH CBSI3b MEXK/Y Pa3BUTHEM OHOJIOTHH U
COIMATbHO-ATHYECKHUMH, IKOJJOTHUSCKUMH MPOOJIEeMaMHM YeJIOBEUESCTBA;
CaMOCTOSATEIIFHO TPOBOIUTH OMOJIOTHYECKHAE HCCIENOBaHUS (HAOMOICHAE,
U3MEPCHHE, OSKCIEPUMEHT, MOJCIMPOBAHUE) W TPAMOTHO OQOPMIIATH
MOJyYEHHbIEC PE3YJIbTAThl;, aHAIM3UPOBATh M MCIIOJb30BaTh OMOJIOTHUECKYIO
nHGOPMAITHIO,  TOJb30BATHCS  OHMOJIOTMYECKOM  TCPMHHOJOTHEH |
CHUMBOJIMKOM,

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM B Mpolecce  U3YYeHHUs  mpodsiieM  COBPEMEHHOM
OMOJIOTUUECKOM HAyKH, MPOBEACHHUSA SKCIICPUMEHTAIBHBIX HCCIICI0BAHUM,
peleHus OMOJIOTHYECKUX 3a/1a4u, MOACIMPOBAHNUSA OUOJIOTHYECKUX 00BEKTOB
Y NPOLECCOB;

BOCIUTAHHE YOEKAECHHOCTH B BO3MOKHOCTH TO3HAHWS 3aKOHOMEPHOCTEH
JKUBOW TIPUPOABI, HEOOXOAUMOCTH OEpPEKHOTO OTHOIICHWS K HEM,
COONMIOICHUA  ATHYECKMX HOPM TMPH TPOBEACHUH  OHOJOTHYECKHX
HUCCIICAOBAHUM,

HCTOJIb30BaHHUE TTPUOOPETCHHBIX 3HAHWM M YMEHUN B TTOBCEAHEBHOM JKHU3HHU
JUISET  OLEHKHA MOCJEACTBAM CBOCU JECATCIIBHOCTA TI0 OTHOIICHUID K
OKpY Xarolie cpene, COOCTBEHHOMY 370POBBIO, BBHIPAOOTKH HAaBBIKOB
SKOJIOTUUECKOM  KYJbTYpPhl,  OOOCHOBAHMSA M  COONMIOACHHUS  MEP
npodunakTuku 3adoneBannii 1 BUYU-undeknum.

MecTo npeameTra B y4eOHOM ILIaHE:
B cootBeTcTBUM C yueOHBIM IJIAHOM IIKOJIbI HA W3yueHue Ouonoruu B 10 u B 11
Kjaccax otBoauTcs 1 yac B Henemo, 70 4acos.



2. [Inanupyemble pe3yJIbTATHI OCBOEHHSI 00yUYAKINHMMHCH OCHOBHOII
oOpa3oBaTe/IbHOI MPOrpaMMbl CpeHEro 001Iero oopa3oBaHus

2.1. [Lnanupyembie TUYHOCTHBIE pe3yabTaThl ocBoeHuss QOII
JIuuHOCTHBIE pe3ybTaThl B cdepe oTHOLIeHUiT oOyuawiuxcss K cede, K
CBOEMY 3/10 POBbI0, K O3HAHUIO CeOsl:

— OpHUEHTAIMA 00YYaroIMXCs HA JOCTHXKCHHUE JIMUHOTO CYACThA, PEATM3aLNI0
MO3UTUBHBIX  KU3HEHHBIX MEPCHEKTHB, WHUIMATUBHOCTh, KPEATUBHOCTb,
FOTOBHOCTh M CHOCOOHOCTHh K JIMYHOCTHOMY CaMOOMPEACIICHHUIO, CIOCOOHOCTH
CTaBUTh 1EJIM U CTPOUTH )KM3HCHHBIC TLJIAHBI;

— TOTOBHOCTb M CMOCOOHOCTh 00ECMEUNUTh C€0€ U CBOUM OJIM3KUM JOCTONHYIO
JKM3Hb B TIPOLIECCE  CAMOCTOATENIBHOW, TBOPYECKOW W OTBETCTBEHHOW
NEATCIIbHOCTH,

— TOTOBHOCTh W CHOCOOHOCTh OOYYarOIIMXCS K OTCTAaUBAHUIO JIMUYHOTO
JIOCTOMHCTBA, COOCTBEHHOT'O MHEHHS, TOTOBHOCTh U CIIOCOOHOCTh BbIpAa0aThIBATh
COOCTBEHHYIO TMO3UIMIO MO OTHOIIEHUIO K OOIIECTBEHHO-TIOJUTHUUCCKUM
COOBITUAM TPOILIOrO M HACTOSIIET0 HAa OCHOBE OCO3HAHWUA M OCMBICJICHUS
HWCTOPHUH, TYXOBHBIX LIEHHOCTEN U NJOCTMIKEHUN HALLIEH CTPAHBI,

— TOTOBHOCTh M  CHOCOOHOCTh OOydYalOIIUMXCA K  CaMOPA3BUTHIO U
CaMOBOCIIMTAHUID B COOTBETCTBUU C OOIICUEIIOBCUCCKUMU IIEHHOCTAMHU U
UicalaMi  TPaXTAHCKOTO  OOIecTBa,  MNOTPEeOHOCTh B (pU3HUECKOM
CaMOCOBEPIICHCTBOBAHUHY, 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM
NEATEIbHOCTDIO;

— TMPUHATHE M peajih3alud I[IEHHOCTEH 370pOoBOro M 0Oe3omacHoro odpasa
KU3HU, OEPEKHOE, OTBETCTBECHHOE M KOMIIETCHTHOE OTHOIICHUE K COOCTBEHHOMY
(pr3UHEeCKOMY U TICUXOJIOTHYECKOMY 37T0OPOBBIO;

— HENpUATHE BPEAHBIX NPUBBIYEK: KypEeHUs, YNOTPEOJCHUS aJIKOTOJ,
HApPKOTHUKOB.

JIuuHocTHBIE pe3ybTaThl B cdepe oTHOMEHHIT o0yuarmuxcsa Kk Poccun kak
Kk Pomune (OTeuecTBy):

— YBaOXEHUE K CBOEMY HApOAy, YYBCTBO OTBETCTBEHHOCTH nepen PoauHOM,
ropAoCTH 32 CBOM Kpai, cBow PoamHy, mnOpouuioe W  HAcTOsAIIEe
MHOTOHAIMOHAJIBHOTO Hapoaa Poccun.

JINYHOCTHBIE pe3yJbTaTbhl B c(epe OTHOUIEHUIT 00y4AIOIIUXCH K 3aKOHY,
rocy1apcTBY M K rPakKIaHCKOMY 001IeCTBY:

— MHPOBO33PECHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKH W OOIMECTBEHHON MPAaKTHUKH, OCHOBAHHOC HAa JHAJIOTEe KYJIBTYDP, a TaKKe
pa3muuHBIX  (OpM OOIIECTBEHHOIO CO3HAHHUSA, OCO3HAHHME CBOCTO MeECTa B
MTOJIMKYJIbTYPHOM MHPE;



—  UWHTEPUOPH3ALNA [EHHOCTEH NEMOKPATHU W COLUAJIBHOW COJIMJAPHOCTH,
FOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHWUIO OTHONICHWW B TPyNne WK
COLIMATIbHON OPraHU3aLuH;

— TOTOBHOCTh OOYYaIOIIUXCS K KOHCTPYKTHBHOMY YYaCTUIO B NPHHITHH
PEUICHUN, 3aTPArvBarOIIMX WX MPABA U HUHTEPECHI, B TOM YHCJIC B PA3JIMYHBIX
dopmax OOIIECTBEHHON CaMOOPTraHU3allMH, CaMOYIIPABIICHUS, OOIIECCTBEHHO
3HAYUMOH ACATECIbHOCTH,

— TIPUBEPKEHHOCTh HWJESIM HMHTEPHALIMOHAIW3MA, JIPyKObl, PpPaBEHCTBA,
B3aUMOIIOMOIIIM  HAPOJIOB, BOCHUTAHWE  YBAXKWUTEIBHOTO  OTHOIICHHSA K
HAllMOHAJILHOMY JTOCTOWHCTBY

—  JIOCTOMHCTBY JIFOJICH, UX UyBCTBAM, PEIIUTHO3HBIM YOSKICHUSM,

— TOTOBHOCTh OOYYalOIIMXCA IPOTHUBOCTOSATH HWJICOJIOTHH AKCTPEMHU3MA,
HallHOHAJIM3Ma, KCeHO(OOWH, KOPPYHIMH, AMCKPUMHHAIIMA 110 COIHAJIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM NPU3HAKAM W JAPYTUM HETATHUBHBIM
COLIMAJIBHBIM SIBJICHUSIM.

JInyHocTHBIE pe3yjbTaThl B  cepe OTHOUWIEHUI O0yyawIIUXCH C
OKPYKAK UMM JIHOAbMM:

— HpPaBCTBEHHOE CO3HAaHME W  TMOBEACHME HA  OCHOBE  YCBOCHUA
OOIIEYEIOBEUECKUX TICHHOCTEH, TOJICPAHTHOTO CO3HAHWUSA U TIOBEACHHUS B
MOJIMKYJIbTYPHOM MHUPE, TOTOBHOCTH M CITOCOOHOCTH BECTH HAJIOT C JIPYTHMHU
JIOBMHW, JOCTHTAaTh B HEM B3aWMOIIOHUMAHWS, HAXOJWTh OOIMME TeMd W
COTPYIHHAYATH JUTS X JOCTHKCHUS,

— TPUHATHC TYMaHWCTAYECKHWX IICHHOCTEHW, OCO3HAHHOE, YBAXKHUTEIHHOEC H
O00poXKeNnaTelbHOE  OTHOIIEHWE K JAPYroMy 4YeJlOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO;

— CIOCOOHOCTh K  COMEPSKHMBAHWI0O W (HOPMHUPOBAHHE TMO3UTHBHOTO
OTHOIICHUS K JIIOASIM, B TOM YHCJIE K JIUIAaM ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH
3I0pPOBHS U MHBAJIUAAM; OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHUE K
(pM3UUECKOMY W TICHXOJIOTHYECKOMY 3I0POBBIO APYTHX JTIOICH, YMEHHUE OKa3bIBATh
MEPBYIO TTIOMOIITb,

— (opmupoBaHUe BBHIPAKCHHOW B TIOBEJACHWN HPABCTBCHHOW TO3HIIMH, B TOM
YUCJIe CMOCOOHOCTU K CO3HATEILHOMY BhIOOPY A00pa, HPABCTBEHHOTO CO3HAHUS U
MOBEJICHUSI HA OCHOBE YCBOCHUS OOITCUETIOBEUSCKUAX IEHHOCTEH U HPABCTBEHHBIX
YYBCTB (U€CTH, JOJITA, CIIPABEJTABOCTH, MIJIOCEPINAS U IPYKETIOOH);

— Ppa3BUTHE KOMIICTCHIIMA COTPYJHHUYECTBA CO CBEPCTHUKAMH, JCTHMH
MJIQJIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTENIbHON, OOIIECTBEHHO MOJIE3HOM,
y4ueOHO-MCCIIeI0BATEILCKON, TPOSKTHOW W APYTHX BHIAX ACSITEIILHOCTH.

JIuyHoCTHBIE pe3yjbTaThl B cdepe OTHOWIEHUIT oO0ydarmUXca K
OKPY/KaKLIEeMY MHPY, ’KHBOH NIPUPOAE, XyA0KECTBEHHOH KYJbType:



— MHPOBO33PEHHE, COOTBETCTBYIOIIECE COBPEMEHHOMY YPOBHIO Pa3BHTHSA
HAayKH, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPUYECTRBY,
BJIaJICHHE JOCTOBEPHOM MH(pOpManueii 0 mepeIoBbIX AOCTHKCHUAX U OTKPBITHIX
MHPOBOM M OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHAX 00
yCTPOHCTBE MUpa M OOIIECTBA;

— TOTOBHOCTh M  CIIOCOOHOCTH K  OOpa3oBaHWIO, B TOM  YHCIIC
caM000pa30BaHMIO, HA MPOTSKCHUH BCEH JKU3HHM, CO3HATEIIPHOES OTHOIICHHE K
HEMPEPHIBHOMY O00pPa30BAHHUIO KAaK YCJIOBHIO YCICIIHOW MNPO(EeCCHOHAIPHOW H
O0IIECTBCHHOM ACATCIILHOCTH,

— DKOJOTMYecKas KyjJabTypa, OEpeKHOE OTHOIICHHS K POTHOM 3eMile,
OpUPOAHBIM OorarcTBaM Poccnm W MHpa, NOHMMAHHE BJIHSHHS COIHATIBHO-
SKOHOMHMYECKHX IIPOIECCOB HA COCTOSHHE NPHPOIHOH W COIUAIBLHOM CPEIBI,
OTBETCTBEHHOCTh 33 COCTOSHHE NIPUPOJHBIX PECYPCOB, YMEHHUS W HaBBIKA
Pa3yMHOTO MPHUPOAONOIL30BAHNA, HETEPIUMOE OTHOIIEHWE K JICHCTBHUAM,
MPHHOCAIIAM BPEJ SKOJOTHH, MNPHOOPETEHHE OIBITa HKOJOTO-HaIpaBJISHHON
NEATCITEHOCTH,

— OSCTETHYECKOE OTHOIICHHUA K MHPY, TOTOBHOCTh K 3CTECTHYCCKOMY
00yCTPOMCTBY COOCTBEHHOTO OBITA.

2.2, Ilnanupyemblie MeTanpeaMeTHbie pe3yabTaTthl ocBoennst OOI1
MertanpenMeTHbI€ pe3yJibTaThl OCBOEHUA OCHOBHOM 00pa30BaTEIbHOMN MPOrpaMMBbl
MIPEICTABIICHBI TPEMsI TPYIIIIAMH YHUBEPCATbHBIX yueOHbIX nevictemii (Y'Y [1).

2.2.1.PeryisiTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS
BrinycKkHUK HayunTCs:

—  CaMOCTOSITENIPHO OMPEACIIATH IEH, 33/1aBaTh MapaMeTPhl M KPUTEPHH, TIO
KOTOPBIM MOKHO OTIPEJICITUTH, UTO TIeJTb TOCTUTHYTA,

— OIICHWBATh BO3MOXKHBIE TOCJICACTBHUS JTOCTHXCHHUS TOCTABJICHHOW IENHA B
JEATENBHOCTH, COOCTBEHHOMN JKA3HU M XKM3HU OKPYKAIOIIUX JIOJEH, OCHOBBIBASICh
HA COOOPAKECHUSAX ITUKHA U MOPAJIH;

— craBuTh # (HOopMyIUpPOBaTh COOCTBEHHBIE 337aud B 00pa30BaTEIBHOM
NEATENHHOCTH W KU3HCHHBIX CHTYaIHX

— OIICHWBATh PECYPChl, B TOM YHCJIC BpeMsA W JPYrue HEMaTePHATbHBIE
PECYPCHI, HEOOXOIUMBIE TSI JOCTHKEHUS TTOCTABJICHHOM TIETTH

— BBHIOMpATh MyTh JAOCTHKCHUA IEJTH, TUIAHAPOBATH PEIICHUE MOCTABICHHBIX
3a/1a4, ONITUMHA3UPYS MaTEPUATIbHBIC M HEMAaTCPHATIBHBIC 3aTPATHI;

— opraHm3oBbIBaTh A(P(EKTUBHBIN TMOUCK PECYPCOB, HEOOXOMUMBIX IS
JOCTHKCHUS TTOCTABJICHHOM T1EITH,

— COMOCTaBJISITh TOJYYCHHBIN pe3yabTaT MACSITEIBHOCTH C TOCTaBJICHHOMN
3apaHee LEeTbIO.

2.2.2. ITo3HaBaTe/IbHbIE€ YHUBEPCAJIbHBIE YUeOHbIe AeiCTBHS



BoinmycCKHUK HAyuUnTCS:

— HCKaTh M HAaXOAWTh 00O0OIMEHHBIE CIOCOOBI PEIICHUS 3a/1ad, B TOM YHCIIE,
OCYIIECTBIIATh PAa3BEPHYTHIN MH(MOPMAITMOHHBIN MTOMCK U CTaBUTh Ha €r0 OCHOBE
HOBBIC (yUcOHbBIE ¥ TIO3HABATEIHLHBIC) 3a/1a4H;

— KPUTHYECKH OIICHHBAaTh W HMHTEPHPETHPOBATh HMH(POPMAIMIO C Pa3HBIX
MO3MIMN, paclo3HaBaTh W (PUKCHPOBATh NPOTHBOPEUHS B HH(POPMAIMOHHBIX
WCTOYHHUKAX,

— HCMOJIb30BaTh  pa3jIMyHbIE MOJEIbHO-CXEMATHUYECKHUE CpeacTBa A
MPECTABICHUS CYIIECTBCHHBIX CBA3E€W W OTHOIICHWW, a4 TAKXKE MPOTUBOPCUMH,
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX HCTOUHHKAX

— HaxXOJWTh U MPUBOJUTH KPUTHUUECKHUE apTyMEHTHI B OTHOIICHUM JASHCTBUM U
CyXXICHHH JPyroro;, CHOKOWHO MW Pa3yMHO OTHOCHUTBCS K KPHUTHUYECKHUM
3aMEUaHUAM B OTHOIIEHMH COOCTBEHHOTO CY’KJICHHA, pacCMaTpuBaTh WX Kak
pecypc COOCTBEHHOTO Pa3BUTHA,

— BBIXOAWTH 3a paMKH  ydeOHOTO  TIpeaAMeTa W OCYIIECTBIIATH
1IeJICHAIIPABJICHHBIA MMOMCK BO3MOXXHOCTEH JJIS IITUPOKOrO IMEpPeHoca CPEACTB U
crmocoOoB JIelCcTBYA,

— BBICTPaWBaTh WHIAWBHUIAYaJIbHYIO 00pa30BaTEbHYIO TPACKTOPHIO, YUUTHIBAA
OTPaHUYEHHMS CO CTOPOHBI APYTUX YUACTHUKOB M PECYPCHBIC OTPAHUUYCHHMS

— MEHSATDH M YIePKUBATh pa3HbIe MO3UIIMH B MO3HABATEIIbHON AEATEIIBHOCTH.

2.2.3. KoMMyHUKATHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS
BrinycKHUK HAyuHMTCS:

—  OCYIUIECCTBIIATH JCTOBYIO KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK M CO
B3POCTBIMH (KaK BHYTPpH 00pa30BaTEIbHONM OPTaHMW3AIlMH, TAaK U 32 €€ MpeIenamMu),
noAOWpaTh MapTHEPOB JJIA JIEJIOBOM KOMMYHHWKAIIMM WCXOAS W3 COOOpaKeHWH
PE3YNHTATUBHOCTH B3aMMOICHCTBHS, 2 HE JIMUHBIX CHMTIATHIA;

— TIPU OCYNICCTBJIICHHH TPYNIOBOW pPabOThI OBITh KaK PYKOBOJWUTEEM, TaK M
YICHOM KOMAaHIbl B Pa3HBIX POJAX (TeHEpaTop HACH, KPUTHUK, WCIIOJTHUTEb,
BBICTYTIAIOIITHH, SKCTIEPT U T.1.);

— KOOPAMHHMPOBATH W BHIMOMHATH padOTy B YCIOBHIX PEaJbHOTO,
BAPTYAJIbHOTO ¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBHUS,

— Ppa3BepHYTO, JIOTMYHO W TOYHO W3JaraTb CBOIO TOYKY 3pPCHHS C
HCITOJIh30BAHNUEM aJICKBATHBIX (YCTHBIX W TMCHMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

— pacmo3HaBaTh KOH(PIMKTOTEHHBIC CHUTYAllMM W TIPEAOTBpAIiaTh KOH(IAKTHI
J0 WX aKkTUBHOM (ha3bl, BBICTPAWBATh JCIOBYIO MW  00Opa3oBaTCIbHYIO
KOMMYHUKAIHIO, N30eras IMIHOCTHBIX OIICHOYHBIX CYKICHUH.



BouinyckHuK Ha 6a30BOM YPOBHE HAYYHUTCS:

v

AN

pacKkpeiBaTh HA TPUMEpaxX posib Owojormn B (hOPMHUPOBAHUH
COBPEMEHHOW HAYYHON KapTUHBI MUPA U B MPAKTUUYECKON NEATEIIBHOCTU
JIIOJICH,

MOHUMAaTh M OMHUCHIBATH B3aWUMOCBSI3b MEXAY €CTCCTBEHHBIMH HAyKAMMU:
ounosyorueit, (pU3NKOHN, XUMHEH, yCTaHABIMBATH B3aMMOCBS3b MPHUPOTHBIX
SIBJICHUM,

MOHUMATh CMBIC], Pa3iMuaTh W OMHCHIBATH CUCTEMHYIO CBSI3b MEXITY
OCHOBOTIOJIArat0IMMHU OMOJIOTMYECKUMU TOHATHUSAMHU: KJIETKA, OPTraHu3M,
BH/I, SKOcHCTeMa, Ornocdepa;

UCIMOJIb30BAaTh OCHOBHBIE METOAbl HAYUYHOTO TIO3HAHUSA B YUEOHBIX
OMOJIOTMUECKUX  MCCJICAOBAHUAX, MPOBOAUTh  SKCIEPUMEHTHI MO
U3YUYCHHUIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHUM, OOBSACHATH PE3yJIbTaTh
AKCTIEPUMEHTOB, aHATM3UPOBATh MX, (POPMYITUPOBATH BHIBOJIBI;
dhopmypoBaTh TUITOTE3bI Ha OCHOBAHUH MPEUI0KEHHOM
Oononornyeckol wWHGOPMAIIMM W TpeiaraTb BapHWAHTHl  TPOBEPKH
TUIIOTES;

CpaBHMBATh OWOJOTMYECKUE OOBEKTHI MEKAY COO0OM MO 3aJaHHbIM
KPUTEPHUSAM, AeJIaTh BBIBOABI U YMO3AKIIOUCHHS HA OCHOBE CPABHECHMUS,
000CHOBBIBATh €IWHCTBO XMBOW W HEXXHWBOUW MPHUPOJBI, POJACTBO KHUBBIX
OpPraHu3MOB, B3aUMOCBA3U OPraHU3MOB U OKPYIKAIOIIEH CPeibl HA OCHOBE
OMOJIOTMUECKUX TEOPHIA;

MPUBOANTh TMPUMEPHl  BEIIECTB OCHOBHBIX TPYIIN  OPTAaHWYECKUAX
COCTMHECHHM KIICTKH (OEITKOB, )KUPOB, YTIEBOA0B, HYKIIEHHOBBIX KHUCIIOT);
pacmo3HaBaTh KJIETKH (MTPOKAPUOT W 3YKAPHUOT, PACTEHUH M >KUBOTHBIX )
MO0 OMUCAHUIO, HA CXEMATHUECKUX U300PAKCHUSAX, YCTAHABINBATH CBS3b
CTpoeHWs W  (PyHKIIMI  KOMIOHEHTOB  KJIETKH, OOOCHOBBIBATH
MHOT000pa3ue KIETOK;

pacro3HaBaTh MOMYJSLIUAIO W OWOJOTMYECKUH BHJI 1O OCHOBHBIM
MPU3HAKaM;

OMUCHIBaTh (DEHOTHUN MHOTOKJIETOUHBIX PACTEHWHA W JKUBOTHBIX TIO
MOP(OJIOTHIECKOMY KPUTEPHIO;

OOBACHATh MHOro00pa3ue OpPraHu3MOB, TMPUMEHSA 3SBOJIOIMOHHYIO
TEOPHIO;

KJIaCCU(PUITMPOBATH OMOJIOTHUECKHE OOBEKTH HA OCHOBAHWW OJHOTO WJIH
HECKOJIbKMX CYIICCTBEHHBIX TPWU3HAKOB (THUIBI THUTAHUSA, CIOCOOBI
JIBIXaHWSA U PA3MHOXKEHUS, 0COOCHHOCTH Pa3BUTHSA);

OOBACHITh MPUUHHBI HACTICACTBEHHBIX 32a00JICBAaHUI;

BBISIBJIATh M3MEHUYMBOCTH Y OPTAHWU3MOB, OOBSACHATH MPOSBICHUE BUOB
W3MEHUYMBOCTH, UCIOJIb3Ysl 3aKOHOMEPHOCTH MU3MEHUMBOCTH; CPABHUBATH
HACJICICTBEHHYIO U HEHACJICACTBEHHYIO H3MEHUMBOCTD,

BBIBIIATE  MOpdooruueckne, (PU3HOJOTHUECKHUE, TOBEACHUCCKUE
ajanTaluy OPTaHU3MOB K cpe/ie OOMTaHUSA U JICUCTBUIO SKOJIOTMYECKHUX
(hakTOpOoB;



v COCTaBJIATb CXEMBI MNEPCHOCa BCIICCTB U SHCPIrUM B 3KOCHCTCMC (HGHI/I

MUTaHUSA),

v IPHBOIUTH J0KA3aTeIhCTBA HEOOXOIMMOCTH COXpaHEeHUS
OnopazHooOpa3usa AJisl YCTOWUMBOTO PA3BUTHA M OXPaHbl OKPY KAIOIICH
Cpebl;

v’ OIIEHUBATh JOCTOBEPHOCTh OHOJOTHYECKOM WH(POPMAIMH, IOJy4EHHOM
W3 Pa3HBIX HCTOYHHUKOB, BBIICIATH HEOOXOAMMYIO WH(OpMAIuio s
UCIOJIb30BAHUS €€ B YUCOHOW ACATEIbHOCTH M PEIICHUM MPAKTUYECKUX
3a1ad4;

v IpeCTaBIATh OMOIOrHYECKYI0 HH(POPMAIMIO B BHIE TEKCTa, TAOIIHIIbI,
rpaduka, AEarpaMMbl U JEaTh BHIBOJBI HA OCHOBAHWH MPEACTABICHHBIX
JAHHBIX

v’ OIIEHUBaTh POJIb JOCTHIKEHHM T'€HETHKH, CEJEKIMH, OMOTEXHOJIOTHH B
MPAKTUYECKON NEATEIbHOCTH UEJIOBEKA U B COOCTBEHHOM JKU3HU,

v' OOBSICHATH HETATHBHOE BIMSHHE BEIIECTB (AJIKOTOJSA, HHUKOTHHA,
HAPKOTHYECKUX BEITIECTB) HA 3aPOIBIIIICBOC PA3BUTHE UCTIOBEKA,

v’ OOBACHATH IOCIIEACTBHS BJIMSHUSA MyTareHOB;

O0OBACHATHh BO3MOXHBIE TPUUMHBI HACJIEACTBEHHBIX 3a00JICBAHUM

BoinyckHUK HA 02a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCS: —

JaBaTh HAy4yHOE OOBSCHCHHE OHMOIOTHUCCKUM (haKTaM, MpoIeccaM, SBICHUSIM,
3aKOHOMEPHOCTSIM,  HCMOJb3ysd  OWOJOTHYECKHEe  TeOpuu  (KIIETOYHYIO,
ABONIIOIMOHHYIO0), y4eHHe 0  Ouocdepe, 3aKOHBI  HACICACTBEHHOCTH,
3aKOHOMEPHOCTH W3MEHUMBOCTH, — XapaKTePHU30BaTh COBPEMEHHBIC HAMPABIICHUAS
B Pa3BUTHH OWOJIOTMHM, OINWCHIBATh WX BO3MOXKHOE HCMOJIb30BAHWE B
MPAKTUUECKON NEeATENbHOCTH; 156 — cpaBHMBATh CIOCOOBI AENIEHUA KIETKH (MHUTO3
U MEHO03), — pemarh 3a7aun Ha mocTtpoeHue ¢parmenta Bropoi menu JJHK mo
npemtoxeaHomy ¢parmenty nepsoit, ”PHK (MPHK) mo yuactky JIHK; — pemrats
33/1a4yd HAa OMPEACIICHUE KOJIMUYECTBA XPOMOCOM B COMATHUYCCKHUX W TIOJIOBBIX
KJICTKaX, a TaKXKe B KJIETKAX TIEPe] HaYaIoM JeNeHus (Meio3a Wi MHATO3a) U TI0
€ro OKOHYaHWH (Vi1 MHOTOKJIETOYHBIX OPTaHU3MOB), — pEIIaTh TCHETHUYCCKUE
3a/1ayd Ha MOHOTHOPHUIHOE CKPEIMBAHHUE, COCTABIIATH CXEMBI MOHOTHOPHUIHOTO
CKpEIMBAHUA,  TNPUMEHAS  3aKOHBI  HACIEJACTBEHHOCTH W HMCTOJB3YSA
OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO W CHUMBOJIMKY, — YCTAHAaBIMBATh THI
HACJACAOBAHWS W XapaKTep TPOSBICHWA TPU3HAKa TIO 33JaHHOH CXeMe
POOCIIOBHOM, TIPUMEHSS 3aKOHBI HACIEICTBEHHOCTH, — OIICHHBATH PE3YJIbTAThI
B3aUMOJICHCTBHUS UEJIOBEKA W OKPYXKAIOMEH CPEe/bl, MPOTHO3UPOBATH BO3MOKHbBIC
MOCJICACTBAS  JNEITCIbHOCTH  4YEJIOBEKa JUIA  CYIIECTBOBAHUSA  OTACIBHBIX
OMOJIOTMUYECKUX OOBEKTOB M LIEJIBIX TPUPOIHBIX COOOIIECTB

v 1aBaTh HaydyHOE OOBSCHCHHWE OHONIOTMYECKAM (hakTam, mporeccam,
SBJICHUSAM, 3aKOHOMEPHOCTSM, HCHOJb3ysl OWOJIOTHUECKHE TCOPHH
(KJIETOUHYIO, OBOJNIOIMOHHYIO), Yy4YeHWe 0o Ouocdepe, 3aKOHBI
HACJICICTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUNBOCTH,



v/ XapakTepu3oBaTh COBPEMECHHbBIE HANPABIICHHS B Pa3sBUTHH OHOJIOTHH,
OMMCHIBATh WX  BO3MOXXHOE  WCMOJIB30BAHWE B  MPAKTHUYCCKOM
NEATETHHOCTH,

CPaBHMBATh CIIOCOOBI JEJICHUA KIETKU (MUTO3 U MEiH03);

pemarh 3agaud Ha TocTpoeHue ¢dparmenTa BTopoit memm JIHK mo

npemtoxkeaaoMy ¢parmenty nepsoit, uPHK (MPHK) no yaactky JIHK;

v/ pemiarp 3a/a4d Ha ONPEAEIEHHE KOJHYECTBA XPOMOCOM B COMAaTHYECKUX
Y TIOJIOBBIX KJIETKAX, a TAK)KE B KJIETKAX Mepe] HauaJioM JeJCHH (Meiio3a
WJTH MUTO3a) | 110 €70 OKOHYAHHH (/TSI MHOTOKJIETOUHBIX OPTaHU3MOB);,

v pemarh TIeHETHYECKHE 3aJadyd HAa MOHOTHOPHIHOE CKPEIIHBAHUE,
COCTaBJIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHMS, MPHUMEHSS 3aKOHBI
HACJICJACTBEHHOCTH W HCIOJIb3Ys] OWOJOTHYECKYI0 TEPMHUHOJIOTHIO W
CHUMBOJIHKY

v/ yCTaHaBIMBATh THI HACIEIOBAHUS M XaPAKTEP MPOSABJIEHUS NPHU3HAKA I10
3aJIaHHOM CXEME POIOCIIOBHOM, MPUMEHS 3aKOHBI HACJIECTBEHHOCTH,

v’ OIIEHUBATh pE3yJbTAThl B3aUMOJIEHCTBHS 4YEIIOBEKA H OKPYIKAOIIEH
Cpenbl, TPOTHO3MPOBATH BO3MOXHBIC TOCHEACTBHS  JEATCILHOCTH
YyeJioBeKa I CYIIECTBOBAHUS OTACIbHBIX OMOJIOTHUYECKUX OOBEKTOB H
LIEJIBIX TIPUPOIHBIX COODIIECTB

3. Conepxkanue yueoHOro npeamera «buoJiorus» Ha ypoBHe cpeHero o0uero
oopazoBanus_(70u)

AN

BuoJiorus Kak KOMILJIEKC HAYK 0 »kuUBo#i nmpupoje ( 3 4)

buonorus kak KOMIUJIEKCHAs HayKa, METOAbl HAy4YHOrO MO3HAHUS,
ucnojs3yembie B Ouonoruu. CoBpeMeHHbIE€ HampaBjieHuda B Ouosioruu. Posib
o6unosorny B (pOPMUPOBAHWHN COBPEMEHHON HAyUYHOH KapTUHBI MUPA, TPAKTHIECKOE
3HAYEHUE OWOJIOTMYECKUX 3HAHWN. buoNOrnueckue CUCTEMbl KakK MPEIMET
HM3y4EeHHS OMOJIOTHH.

BoinmyckHHuK HA 0a30BOM YPOBHE HAYUHUTCS:

— pacKphIBaTh HA MPUMEPaAx PoJib OMOJNIOTHH B (DOPMHUPOBAHWN COBPEMEHHOMN
HAy4YHOU KapTHUHbBI MUPA U B MPAKTUUYECKON IEATEIIbHOCTH JIFOJEH;

— TMOHUMAaTh W OMHUCHIBATHh B3aUMOCBS3b MEXKAY E€CTECTBEHHBIMU HAyKaMM:
Oouonorueit, QU3NKON, XWUMHEH, yCTaHABJIMBATh B3aUMOCBS3b TMPHUPOTHBIX
SIBJICHUM

— TIOHMMATh CMBICJI, Pa3JiMuyaTh W OMNUCHIBATb CHUCTEMHYIO CBA3b MEXIY
OCHOBOTOJIArat0IMMU  OMOJIOTUYECKUMU TOHATUAMU: KJIETKA, OPraHu3M, BH],
’KocHCcTeMa, Obrnocdepa;

— CpaBHUBATh OWOJIOTMYECKUE OOBEKTHI MEXKIYy CO00M MO 3aJaHHbIM
KPUTEPHUAM, AEJIaTh BHIBOABI U YMO3AKIIOUCHHS HA OCHOBE CPABHECHMUS,

— 0OOCHOBBIBaTh €IMHCTBO JKWMBOW M HEXKHUBOU MPUPOJABI, POACTBO >KHUBBIX
OpPraHu3MOB, B3aWMOCBSI3M OPraHU3MOB W OKPYXKAKOIIEH Cpelbl HAa OCHOBE
OMOJIOTMUECKUX TEOPHIA;

BoinyckHUK HA 02a30BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYYUTbCSI:



- XapaKTepu3oBaTb COBPEMEHHble HamnpaeneHUs B PasBUTUKU  BUONOTUK;
OMUCbIBATb WX BO3MOXKHOE MCMO/b30BaHNe B NPaKTWUYECKOW AesTeNbHOCT!;
CTPYKTYpHbIe U (hYHKLNOHA/IbHbIE OCHOBbI XXM3HN (124)

MonekynspHble OCHOBbI XXMU3HW. HeopraHu4yeckue BelLecTBa, UX 3HaUYeHue.
OpraHuyeckue Belectsa (yrnesofbl, nAuUNuAbl, GenKn, HYKNEeNHOBble KUC/OTHI,
AT®) n ux 3HayeHue. brononumepsl. [pyrvme opraHMYeckue BelLecTBa K/ETKM.
HaHoTexHonoruu B 61onoruu.

Liutonorus. Metofbl UuTONOrUn. Ponb KNETOYHOIN TEOpPWUM B CTAHOBMIEHUU
COBPEMEHHOW EeCTECTBEHHO-HAay4HOW KapTUHbI Mupa. KneTkM npokapuoT K
ayKapuoT. OCHOBHble 4YacTW W OpraHouAbl KNeTKW, UX (YHKUMW. Bupychbl -
HeKNeToyHas opma >KU3HW, Mepbl NPOMMNAKTUKMA BUPYCHbIX 3a60/1eBaHUIA.
YKn3HeaeaTeNbHOCTb KNeTKW. lnactuyeckuii o6MeH. POTOCUHTE3, XEMOCUHTES.
BroCMHTE3 6enka. DHEpPreTUYecKnini obmeH. XpaHeHWe, Mepefaya U peanusaums
HAcNeACTBEHHOW WH(opMaUMn B KneTke. [eHeTWYecKuin kofd. [eH, TeHoM.
[eHOMMKa. BnusiHne HapKOreHHbIX BELLECTB Ha MPOLLECChl B KNeTKe. KNeTouHblii
UMKN: MHTepdasa U aeneHne. MWTO3 U Melio3, UX 3HaueHue. ComaTuyeckue W
MonoBble KNETKM.

BbINYCKHUK Ha 6a30BOM YPOBHE Hay4MTCS:

--NPUBOAUTL NPUMEPbI BELECTB OCHOBHbLIX TFPYMNM OPraHWYecknx CcoeauHeHui
KneTkn (6enKoB, XXNPOB, YINEBOAOB, HYKNENHOBbIX KACNOT);

pacno3HaBaTb K/eTKM (NPOKapMoT W 3yKapuoT, PacTEHU U >KMBOTHbLIX) MO
OMMCaHMNI0, Ha CXEMATUYECKUX M300PaXKEHNSX; YCTaHaBIMBaTb CBSI3b CTPOEHUS W
(YHKLMIA KOMMNOHEHTOB KNeTKWN, 060CHOBbLIBaTbL MHOF00G6pasne KneTok

BbII'IyCKHI/IK Ha 6a30BOM YPOBHE Moay4ynT BO3MOXXHOCTb HAYUNTbLCA:

- pewaTb 3agays Ha nocTpoeHue parmeHTa BTOpoM uenn AHK no
npegno>keHHomy goparmeHTy nepsoit, MPHK (MPHK) no yyacTky AHK;
OpraHusm. (214)

OpraHmsm — eauHoe Lenoe. XXU3HeAesTeNbHOCTb OpraHuama. Perynsuyms
(YHKUMWIA opraHu3ma, romeocTas. Pa3MHOXeHue opraHuaMoB (6ecrnonioe K
nonosoe). Cnocobbl PasMHOXEHUS Y PACTEHMIA U XMBOTHbIX. HAMBMAYaNbHOE
pasBUTMEe  opraHMsma  (OHToreHes).  [PUUMHBI  HapylUeHWl A  PasBUTMS.
PenpoayKT1BHOE 30POBbE YeNoBeKa; NocneAcTBMS BANSHUS anKorons, HUKOTUHA,
HapKOTMYECKMX BELLECTB Ha 3MOpMOHaNbHOe pas3BUTUE 4YenoBeKa. YKM3HEHHble
LMKNbl pasHbIX FPynn opraHu3MoB. [eHeTWMKa, MeToAbl FeHeTUKWU. [eHeTnyeckas
TEPMUHOMOIUS M CUMBOMMKA. 3aKOHbl  HacneAcTBeHHocTu . MeHgens.
XpoOMOCOMHasi Teopusi HacneAcTBeHHOCTW. OnpegeneHne nona. CuenneHHoe ¢
NonoM HacnepoBaHue. [eHeTMKa uYenoBeka. HacneacTBeHHble 3a60/eBaHMSA
YesloBEKa M MX MpeaynpexaeHne. ATUUYECKMe acnekTbl B 06/1aCTU MeAULUHCKON
reHeTMkn. FeHoTMN 1 cpefa. HeHacneacTBeHHas M3MEHUMBOCTL. HacneacTBeHHas



M3MEHUYHMBOCTh. MyTareHsl, X BIUSHHE Ha 3J0POBhE UelloBeKa. JloMecTUKaIus |
cenekmusa. MeTonbl celleKIunu. bHoTexXHONOorns, €€ HalpaBICHUS M IEPCICKTHBBI
pazBuTua. brno6e30macHOCTb.

BoinyckHUK HA 0a30BOM YPOBHE HAYUHMTCSI:

-00BACHATH MPUYMHBI HACIECTBEHHBIX 3a00ICBaHMIA,

— BBIABJIATH M3MEHUMBOCTh Yy OPTraHU3MOB, OOBACHATH MPOABICHHUE BHUIOB
W3MEHYUBOCTH, HCMOJb3yS 3aKOHOMEPHOCTH W3MEHUYMBOCTH, CPaBHUBATh
HACJIEACTBEHHYIO U HEHACIIEICTBEHHYIO U3MEHYNBOCTb;

— TPEACTaBIATh OMOJIOTMUYECKYI0 WH(OPMAILMIO B BHUAE TEKCTa, TaOIHUIIBI,
rpaduka, quarpaMmbl U I€JaTh BHIBOAbI HA OCHOBAHHH MPEACTABICHHBIX TAHHBIX;

— OIICHMBAaTh POJIb AOCTHXCHUNA T€HETHKH, CEICKIUH, OWOTEXHOJOTUU B
NPaKTUUECKON AEATEIbHOCTH YeTIOBEKA U B COOCTBEHHOM JKM3HH,

— OOBACHATH HETaTUBHOE BIMAHHWE BEIIECTB  (AJKOTOJIA, HUKOTHHA,
HAPKOTUYECKUX BEILIECTB) HA 3aPO/BIIICBOE PA3BUTHE UETIOBEKA,

— OOBACHATH TOCIIEACTBUS BIUAHUSA MyTareHOB;

— 0OBACHATH BO3MOKHBIE MPUUUHBI HACTIEACTBEHHBIX 3a00JIEBAHUH.
BoinycKHHK Ha 02a30BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYUUTHCH:

—  pewiamsv 3a0a4u Ha onpeoeieHue KOIuvyecmaed XpomMocom 8 COMaAmuyeckux u
NOJIOBLIX KIEMKAX, d MAKJCe 8 KIeMKAX neped HAu4anom OeleHus (meio3a uiu
MUMO3a) U NO e20 OKOHYAHUU (015 MHO2OKIIEMOYHBIX OPEAHUIMOB),

—  pewamsv  ceHemuyecKkue 3a0ayi  HA  MOHOCUOPUOHOE  CKpeuusaHue,
COCMasIsgms — CXeMbl  MOHOCUOPUOHO2O — CKPEWUBAHUs,  NPUMEHSIS — 3AKOHbI
HAC1e0CMBEeHHOCMU U UCNONL3YS OUOTI02UYECKYH0 NEPMUHOTIO02UIO U CUMBOTIUKY;
VCMAaHasIueams mMun HACIE008AHUS U Xdpakmep NpossieHus NPusHaKa no
3A0AHHOU cxeme poOOCIIO8HOU, NPUMEHSS 3AKOHbL HACIEOCMBEHHOCIU

Teopust 3Bor01MHU (134.)

PaszButne 53BOMIOLMOHHBIX WAEH, 3BOMOUKMOHHAsA Teopua Y. JlapsuHa.
CunteTnueckas Teopus 3BOONMN. CBUACTENHCTBA HBOJIOLMK KABOU MPUPOIBI.
MukposBosoniua U MakposBoirouus. Bun, ero kputepuu. llomynsamms —
AJIEMEHTApHAA €AMHUIA SBOIONUU. JIBUKYIIIME CUJIbI 3BOJIIOLMU, UX BIIUSHUE HA
reHodou momysaiun. Hanmpaenenus »somoru. MHOTooOpa3ne opraHu3MoB Kak
pe3yabTaT 3BoJIoNHH. [[pUHITHATIEI KiIacCupUKAINK, CHCTEMATHKA.

BoinyckHUK HA 0a30BOM YPOBHE HAYUHUTCS

-00BSICHATH MHOTOOOpa3ne OPraHu3MOB, IPUMEHSS ABOIOIMOHHYIO TEOPHIO;
-KnaccuuIpoBarh OHOJOTHUECKHE OOBEKTHI HAa OCHOBAaHHUW OJHOTO HIIH
HECKOJIbKHX CYIIECTBEHHBIX ITPU3HAKOB

BoinyckHuK Ha 62a30BOM yPOBHE MOJIyYHT BO3MOKHOCTh HAYUYHTHCSI:
-0asame HayyHoe 0OBsICHeHue OUON0CUYEeCKUM (PaKmam, npoyeccam, seNeHUsM,
3AKOHOMEPHOCMISIM, UCNOLB3YS OUOJI02UYECKUE MEeOPUIO d80IOYUL.



Pa3Burue xku3uu Ha 3emuie (74.)

['mmoTte3sl TpoUCXOXAeHUA >KU3HU Ha 3emje. OCHOBHBIE ATalbl 3BOJIIOIHH
opranuveckoro Mmupa Ha 3emiie. COBpEMEHHBIE MTPEACTABICHUS O TIPOUCXOKICHAN
YyejoBeKa.  OBOJIOIMA  4YelioBeka  (aHTpomoreHes).  J[Bwkymme — CHIIBI
aHTponoreHes3a. Pacel uenoBeka, X MPOUCX0XKACHUE W €TUHCTBO.

BoinmyckHuK HA 0a30BOM YPOBHE HAYUHTCS:

— ¢opMynIHpoOBaTh THMOTE3bI HA OCHOBAHWW TPEUIOKEHHON OMOIOTHUYECKOMN
uH(pOpMaIuu 1 TpeyIaraTb BApUaHThl IPOBEPKH THIIOTES,

Opranusmsl 1 okpy:karomas cpea (144.)

[IpucnocoOnenuss OpraHW3MOB K  JCHCTBHIO  SKOJIOTHUECKHX  (DaKTOPOB.
buoreonenos. Okocucrema. PasHooOpazue »skocucrteM. B3auMooTHOIIEHUS
MOMYJIAANA Pa3HBIX BHJIOB B 3KOCHCTeME. KpyroBopoT BEmeCcTB U OTOK SHEPTHA
B SKOCHCTEME. YCTOHYMBOCTh M AWHAMHKA 3kocucteM. [locnenacTBust BausHUA
JEITEILHOCTH 4YeJIOBeKa Ha dKocucTteMmbl. CoxpaHeHHe OMOpa3zHOOOpas3us Kak
OCHOBAa YCTOWUMBOCTH dKocucTeMbl. CTpykTypa Omocdepbl. 3akoHOMEPHOCTH
cymecTBoBanusa Onochepsl. Kpyrosopotsl BemiecTB B Onocdepe.422 ['nodanbHbIe
aHTPOTIOTCHHBIC W3MeHeHWs B Ouocdepe. [IpobieMbl yCTOWUMBOTO Pa3BUTHAL
[TepcriekTHBBI pa3BUTHS OMOJTOTHUECKUX HAYK

BoinmyckHHUK HA 0a30BOM YPOBHE HAYUHUTCS:

—  BBISBJISITH  MOPQOJIOTHUCCKHE,  (DU3HOJIOTHUECKHE,  TOBEACHUCCKHE
aJanTalyuy OPraHu3MOB K cpejie OOUTaHUA U IEHCTBUIO SKOJIOTHUECKUX (PaKTOPOB;

— COCTaBJIATH CXEMbI TMEPEHOCA BEIIECTB M SHEPrUM B HKOCHCTEME (ILIeTH
MUTaHUA),

— TPHUBOJIUTH JO0KA3aTEIbCTBA HEOOXOIMMOCTH COXpaHEHUsA OMOpa3HOOOpa3us
JUIA yCTOWYMBOTO PA3BUTHA U OXPaHbl OKPYIKAIOIIEH CPeIbl;

— OILICHMBATh JOCTOBEPHOCTh OMOJIOTHYECKOW HMH(OpPMAIMK, TMOJTYYSHHOH W3
Pa3HBIX UCTOYHHUKOB, BBIACTATH HEOOXOAUMYIO HH(POPMALMIO IS MCIIOJIb30BAHUS
ee B yueOHOM NeATEIbHOCTH U PEIICHUHN TPAKTHUECKUX 3a7adY;

— TPEACTaBIATh OMOJOTMUYECKYI0 WH(OpManuio B BHUAE TEKCTa, TaOIHUIIBI,
rpaduka, AparpaMMbl B I€JaTh BHIBOIBI HA OCHOBAHHWH MPEACTABICHHBIX JAHHBIX
OLICHWBATh POJIb JOCTHKCHMA TEHETUKH, CENIEKIHHA, OWOTEXHOJIOTUH B
NPaKTHUECKON AEATEIbHOCTH YETIOBEKA U B COOCTBEHHOH JKHU3HH,

BoinmyckHuK HA 6a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTD HAYYHUTHCS

—  oyeHusamv pe3yIbmamvl G3AUMOOCUCMEUS. Yelogekd U OKpylcaiouel
Cpeobl, NPOCHOZUPOBAMb BO3MOICHBIE NOCIICOCMBUS OeSIMEIbHOCMU 4el08eKd OJIs
CYUEeCMBOBAHUSL OMOCTIbHBIX OUOJIOCUYECKUX 00BEKM08 U yeiviX NPUpPOOHbIX
cooouecms.



IIpuMepHbIii nepeyeHb JJA00PATOPHBIX U MPAKTUYECKUX padoT

1.3yueHne KIETOK PACTEHUHM W KMBOTHBIX MOJ] MUKPOCKOTIOM HA TOTOBBIX
MHKPOIPENapaTax u ux ONUCAHUE.

2 IlpuroToBieHue, paccMaTpUBaHWE M OMMCAHHUE MHUKPOIPENapaToB KIECTOK
pacTeHUM.

3.CpaBHEHHE CTPOCHHUS KIIETOK PACTCHUH, )KUBOTHBIX, TPHOOB M OAKTEpHiA.
4 3yueHue IBUKEHUS IATOILIA3MBI.
5.M3ydeHune mia3Molin3a 1 JCmia3MoiIn3a B KIIETKaX KOXKUIIBI JIYKa.

6. U3yuenne (hepMEHTATHBHOTO pacCIlEIJICHUs] TEPOKCHIAa BOAOPOJIA B
PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX.

7.HabmoneHne MUTO3a B KIETKAX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOMpenaparax.

8.M3yueHue cTaauii Melio3a Ha TOTOBBIX MHUKpOIpEnaparax
9.Perienune sneMeHTapHbIX 3314 1O MOJICKYJISIPHON OMOJIOTHH.

10BpisiBicHHE TMPU3HAKOB CXOJCTBA 3apPOJBIINICH 4YEIOBEKA W JPYrux
MO3BOHOYHBIX KUBOTHBIX KAaK JOKA3aTEJILCTBO UX POJCTBA.

11CocTaBneHne >IeMEHTAPHBIX CXEM CKPEIIUBAHUA.
12Pelienne reHeTHYECKUX 3aa4.
13CocTaBneHne U aHaJIM3 POAOCIOBHBIX YEIOBEKA.

HN3yyeHne  W3MEHUMBOCTH, TMOCTPOCHUE  BAPUALMOHHOTO pAda H
BapPUALMOHHON KPUBOM.

Onucanne dpeHoTuma.
CpaBHeHHE BHIOB IO MOP(]OIOTHUESCKOMY KPUTEPHIO.

Omnmcanve MPUCTOCOOICHHOCTH OpTraHW3Ma MW €€ OTHOCHUTENIBHOTO
xapakTepa.

Brigsnenne mnpucmocoOMeHW  OPTaHM3MOB K BIHMSIHUIO — Pa3IAIHBIX
AKOJIOTHIECKUX (PaKTOPOB.

CocrasiieHie MUILEBBIX [ETEH.
HN3yueHne n onuCcCaHue SKOCUCTEM CBOCH MECTHOCTH.

OlneHKa aHTPONIOTEHHBIX U3MEHECHHI B TPUPO/IE



5. KanenaapHo-temaTHueckoe IUIAHHPOBAHUE  Y4YeOHOro  TmpeaMeTa
«buojorus» 10 — 11 knaccos (70 u.)
10 knacc

Tema

I'nasa 1. buoJiorus kak Hayka. MeToabl HAYUHOT0 Mo3HaHus — 3 4.

Kpatkas uctopus pazsutus ononoruu. Cucrema OMOJIOTHUECKUX

1 HAYK
2 CyIIHOCTD KHU3HU U CBOMCTBA KHUBOTO.
3 YPpoBHM OpraHu3aiii ¥ METO bl TO3HAHWS YKUBOH MPHUPOJIHI.

KommyHnukatuBHble YY ]I yMEHUE KPUTUYHO OTHOCHUTBCSA K CBOEMY MHEHHIO U
KOPPEKTUPOBATh €ro, BECTH JUCKYCCHIO, Tiepedpa3upoBaTh CBOIO MBICIb,
OTCTAWBaTh CBOK TOYKY 3PEHHS, NPUBOJWATH APTYMEHTHI, NOATBEPKIASA MX
(hakTamu.

Perynarusneie  YVY/I: YMEHHE Pa3BEPHYTO OOOCHOBBIBATH  CYXACHUS,
WCTOJIb30BAHUE  ABJIEMEHTOB  NPUYMHHO-CICACTBEHHOTO M CTPYKTYPHO-
(hyHKIIMOHATFHOTO aHAJIH3a.

[To3HaBatenbHbie  YYJI. yMEHUE CHUCTEMATU3UPOBATh 3HAHUA O OWOJIOTHH,
MOKa3aTh Pa3BUTHE OMOJOTMUYECKUX HAYK M 3HAUCHUE OMOJIOTMUECKMX 3HAHUW B
JEATCIBHOCTH YEJIOBEKA, MPEACTABJIATh METOJbl OMOJOTHUECKUX HUCCACTOBAHUM,
00J1aIat0T COBPEMEHHBIMU HAYYHBIMU TPEACTABJICHUSIMHU O CYIIHOCTH XU3HU U
CBOMCTBAX JKMBOTO, MMEIOT MPEJCTABJICHHE OO0 YPOBHSAX OpraHu3alliu KUBOU
MPUPOIBI, OCOOEHHOCTIX (PYHKITMOHUPOBAHUS OHMOJIOTHUECCKUX CHCTEM Ha Pa3HBIX
YPOBHSX OPraHU3aluy )KUBOW MATEPUHU.

JInuHocTHbIe YV /. yMEHHE UCMOJIb30BATh CBOM B3TJIAIbI HA MUP ISl OOBSICHEHUA
Pa3JIMUHbIX CHUTyallMd, PEHICHUS BO3HUKAIOMIUX TNPOOJIEM U HU3BJICUCHHS
JKA3HCHHBIX YPOKOB, OCO3HAaBaTh CBOM HMHTEPECHI, HAXOJWTh W U3y4aThb B
yueOHMKAX 10 pa3HBIM TpeaMeTaM MaTepuan (M3 MaKCHMyMa), WMEIOINN
OTHOIIEHHUE K CBOMM MHTEPECAM.

I'nmasa 2. Kanerka — 12 g,

4 Hcropusa nzyuenuns kierkn. Knerounas teopusi.

5 XUMHUYECKUH COCTaB KJIETKH.
Heoprannueckne BemecTBa KJICTKH.

6-7 | Opraauueckue BeniecTBa. JIunuapl. YTiieBoabl U OCIKH.

JI.P NelU3yuenne (pepMEHTATHBHOTO PaACHICTUICHUS TEPOKCHIA
BOJIOPOJIa B PAaCTUTENbHBIX M XKUBOTHBIX KjeTkax. HaHoTexHoOrum B
OHONOruy.

8 Opranuueckue BemecTBa. HykIeMHOBbIE KHUCIIOTHI.

9- | CrpoeHue 3yKapuOTHUYECKON U MPOKAPUOTEUECKON KIIETOK.

10 | Jl.p.Ne2 HaOmoneHue KIETOK PACTEHWMH ©W  KUBOTHBIX MOJ
MHKPOCKOIIOM Ha TOTOBBIX MHUKPOTIPETIapaTax U uX OMHUCaHUE

JI.p.Ne3 CpaBHeHue CTpOSHHMS KJIETOK PACTCHUN M JKMBOTHBIX
JI.P.Ne4 VzyueHne NBUKEHUS IUTOILIA3MBI




JI.P. NeSH3yueHne mia3zMojn3a W JCIUIa3MOJIM3a B KIIETKAX KOXKHILIbI
JyKa.

11 | Sapo. Xpomocomsl, uX cTpoeHUE W (PYHKITHH.
IIpakTuueckass  padora  NelllpurotoBjieHMe U ONUCAHUE
MUKPONPENapaToB KJIECTOK PACTCHUM

12 | IIpokapuoTtmueckas kjieTka. PacnpocTpaHeHne U 3HauCHHE OakTepui
B MPUPOJIE.

13 | Peammzanus HaclieACTBEHHON MH(pOPMAITHH.
['eneTnueckuil Ko, €ro CBOMCTRBA.

14 | Bupycso. [Ipodwunaxkruxa CITH1/]a.

15 | O0oOmenne w cucTeMaTH3ALMSA 3HaAHMHA TeMme Crpoenue
AYKAPHOTHYECKON M MPOKAPHOTEUECKON KIIETOK.

KommynukatuBHbie Y Y/I: yMEeHUA CIylIaTh U BCTYyNaTh B AUAJIOT, Y4aCTBOBATH B
KOJIJIEKTUBHOM OOCYXICHUM MPOoOJIeM, IJIAHUPOBAHUE YUeOHOTO COTPYIHUYECTBA
C YUUTEJEM M CBEPCTHUKAMH, C JOCTATOYHO MOJHOTOWM M TOYHOCTBHIO BBIPAKATH
CBOM MBICIIA B COOTBETCTBHH C 33[]a4aMH U YCJIOBUAMHA KOMMYHUKALUH, BIAJCHUEC
MOHOJIOTHUECKON W TUATIOTHIECKOM (hopMaMU PEUH.

Perynsatusaeie YVY/I: yMEHHAS OCYWMIECTBIIATh IUIAHUPOBAHWE, MPOTHO3UPOBAHHUE,
KOHTPOJIb B (hOpME CIMUCHHS crocoba MEHCTBHAS W €r0 pe3ysabTaTa ¢ 3aJaHHBIM
STAJIOHOM, KOPPEKTUpPOBaTh W  OLECHWUBATh CBOM 3HAHUS W JICUCTBHA,
PErJIaMEHTUPOBAThH CBOKO JIEITEIBHOCTD.

[lo3naBaTrenbHbie  YVY]l: yMEHHS CaMOCTOSITCIIBHOTO TMOWCKA W BBIACICHUA
HeoOXoauMoi uH(pOpPMaIuu, MPUMEHEHHUS METO0B HH(OPMAIIMOHHOTO TIONUCKA, B
ToM umuciae ¢ nomoumplo [IK, MopmenupoBaHus, CTPyKTYpHpPOBaTh 3HAHMA,
OCO3HAaHHO W TMPOU3BOJIBHO CTPOUTHh PEUYEBOE BBICKA3BIBAHME B YCTHOU H
MACEMEHHOW (hOpME, YCTaHABIIMBATH TPUUHHHO-CIICICTBEHHBIC CBSI3H, TIOCTPOSHUS
JIOTUYECKOW WENMM PACCYyKACHHUM, HOKA3aTENIbCTB, BBIJIBUTAaTh THUIOTE3bl U
000CHOBBIBaTh WX, (POPMYJIHPOBATH TPOOIEMBI M CAMOCTOSITENHBHOE CO3/7aBaTh
crocoObl  pelleHuss mpodOJieM  TBOPUECKOrO M TMOMCKOBOTO — Xapakrtepa.
OcymecTBiarh BbIOOp Hambosee >(PEKTHBHBIX CHOCOOOB pEIICHHS 3ajad,
pednekcuro crmocoOOB W yCIIOBHIA JCHCTBHS, KOHTPOJIb W OIEHKY Tporecca H
PE3ybTATOB ACATEIIBHOCTH, CMBICJIOBOE UTCHUE KAaK OCMBICIICHUE LIEJIN YTCHUS U
BbHIOOpP BHUJIA UTEHUS B 3aBUCUMOCTH OT 1IEJIU, aHAJIU3 U CUHTE3, BHIOOP OCHOBAHUMA
U KPUTEPHEB [UIS CpPaBHEHWs, Kiaccu(ukarmuu OOBEKTOB, TOMBEACHHUE TION
TIOHSATHU A, BBIBEICHUE CIICICTBUN,

JInunocTHeie YVY/I: yMEHHS YCTAaHABJIMBATH YYAIIMMUCS CBS3M MEKIY LEIBIO
y4eOHOU NEATENBbHOCTH M €€ MOTHUBOM, OCYIIECTBJATH JACHCTBUS HPABCTBEHHO-
3THYECKOTO OLECHHBAHUA YCBAMBAEMOTO COJICPIKAHUA, UCXOAS W3 COUHUAIBHBIX U
JUYHOCTHBIX IICHHOCTEH, 00eCcneunBaroIee JIMUHOCTHBIA MOPaIbHbIN BbIOOP.

I'nasa 3. Opranusm — 21 4.

16 | OpranmsMm — earHoe 11ej0e. MHOrooopasue >KUBbIX OPraHu3MOB. |




17

OOMEH BEIIECTB U MPEBPAIICHUE YHEPTUHN. DHEPreTHUECKUI OOMEH.

18 | Tumbr mutanua. ABroTpodsl u rereporpodsl. [lmacTuuecknii oOmeH.

doTocuHTe3. CXEMBI

19 | Pa3mHoOxkeHue.

Jlenenne kaetku. MuUTo3.
20 | PasmHoxenwue: 6ecnojyioe u moyiopoe. Tumbl 6ECMOa0ro pa3MHOKEHHUS.
21 | IlonoBoe pa3mHoxkeHue. OOpa3oBaHUE TMOJOBBIX KIETOK. Meio3.
Brnusinne HAQpKOT€HHBIX BEIIECTB HA MPOIIECCHI B KIJIETKE.
JL.P Ne6.13yueHue CTaauit Meio3a Ha TOTOBBIX
MUKpoOMpenapaTax
22 | OnnoporBopeHue. buonornueckoe 3Ha4€HNUE OMI0A0TBOPECHMUS.
23 | WammBuayanpHOE pasBUTHE OpraHu3MoB (oHTOTreHe3). [Ipsmoe m
HenpsaMoe passutue. [[puurHbl HApYIIEHUH Pa3BUTHS OPTaHU3MOB,

24 | OnToreHe3 uenoBeka. PempoaykTuBHOoe 370poBbe. IlocmencTus
BJIMSIHUSL AJIKOTOJI, HUKOTUHA, HAPKOTHUUECKUX BEIIECTB HA PA3BUTHUE
3apO/bIiiia YEIOBEKA.

JLp. Ne7 BeigBiieHHME NPU3HAKOB CXOJCTBA 3apObIIICH YeIoBEKa H
JPYTUX MJIEKOMTUTAOIIUX KaK JOKA3aTEIbCTBO UX POJCTBA

25 | HacnencTBeHHOCT, MW M3MEHUMBOCTh. |'€HeTMKa — Hayka o
3aKOHOMEPHOCTSAX HACJICACTBEHHOCTH M W3MEHUMBOCTH. MeHnenp —
OCHOBOMOJIOKHUK T€HETHKH.

26 | 3aKOHOMEPHOCTH HacjeaoBaHud. MOHOTHOPHUIHOE CKpEIMBaHUE.
[lepBbiii 1 BTOPOi1 3aKOHBI MeHaens.

27 | 3aKOHOMEPHOCTH HacieaoBaHusA. JurudbpumHoe CKpPEIIUBAHUE.
Tpetuii 3akoH Menaens. AHATU3UPYIOIIEe CKPEIIMBAHUE.

JL.p.Ne8-9 Cocrasnenne npoCcTEHIINX CXEeM CKpPEIMBAHUS

28 | Ilpaktuueckas padora Ne2 PerieHue 371€MEHTAPHBIX T€HETUUECKHUX

3aaa4

29 | XpomocomHas TEOpHUs HACJICACTBEHHOCTH. CuemieHHOe

HACJICIOBAHHKE.
30 | CoBpeMeHHOE NPEACTABICHUE O TEHE U TCHOME
31 | TI'eneruka moma. IlomoBbie xpomocombl. CIHENMJIEHHOE C TOJIOM
HACJICIOBAaHKUE. 3JHAUCHUE TCHETUKH 11 METULIHBI.
JI.PNe10CocraByieHUE 3JIEMEHTAPHBIX CXEM CKPEIUBAHUS.
32 | 3aKOHOMEPHOCTH W3MEHUYUBOCTH. Hacnencreennas 151
HEHACJIEJACTBEHHAA N3MEHUNBOCTh. MyTariuu. MyrareHusie (pakTopshl.
JLP.Nel1U3yuenue W3MEHUYMBOCTH, MMOCTPOCHUE
BApPHUALMOHHOTO PAJa ¥ BAPUALMOHHONU KPUBOMA.
33 | HacnenoBaHue mMpru3HAKOB Yy YEIOBEKA.
34 | OcHoBHI cenekinu. buorexuonorus.




35 | buorexnonorua. ['enHas wunHxeHepusa. KiioHupoBaHue. DTHuecKue
ACTMEKThl PA3BUTUSA HEKOTOPBIX MCCJICAOBAHUNW B OHOTEXHOJIOTUU
(KJIOHHPOBAHUE YEIIOBEKA).

36 | O600menne u cucTeMaTu3auus 3HAHUI no TeMe
«O0111e0M0JIOTTUECKUE 3aKOHOMEPHOCTH)

KommynukatuBHbie Y Y /[: yMEeHUA CIylIaTh W BCTYyNaTh B AUAJIOT, Y4aCTBOBATH B
KOJIJIEKTUBHOM OOCYXJCHUM MPOoOJIeM, MJIAHUPOBAHUE YUeOHOTO COTPYAHUYECTBA
C YUYMTEJIEM M CBEPCTHUKAMH, C JOCTATOYHO MOJIHOTOWM M TOYHOCTBIO BBIPAXKATH
CBOM MBICIIA B COOTBETCTBHH C 33[]a4aMU U YCJIOBUIMHA KOMMYHUKALUW, BIAJCHUEC
MOHOJIOTHUECKON U TUATIOTHIECKOM (hOpMaMU PEUH.

Perynsatusaeie YVY /I yMEHUS OCYWMIECTBIIATh IUIAHUPOBAHWE, MPOTHO3UPOBAHHUE,
KOHTPOJIb B (hOpME CIMUCHHS Crocoba MEHCTBHS W €T0 pe3ysabTaTa ¢ 3aJaHHBIM
STAJIOHOM, KOPPEKTUPOBaTh W OLECHWUBATh CBOM 3HAHUS W JICUCTBHA,
PErJIaMeHTUPOBATh CBOKO JIEITEIBHOCTD.

[lo3naBatrenbHble  YVY]Jl: yMEHHS CaMOCTOSTEIBHOIO TMOWCKA W BBIACICHUA
HeoOXoauMoi WH(pOpPMaIuu, MPUMEHEHHUS METO0B HH(POPMAIIMOHHOTO TIONUCKA, B
ToM umuciae ¢ nomoumplo [IK, MopmenupoBaHus, CTPYKTYpHpPOBaTh 3HAHMA,
OCO3HAaHHO W TMPOU3BOJIBHO CTPOUTHh PEYEBOE BBICKA3BIBAHME B YCTHOU H
MACEMEHHOW (hOpME, YCTaHABIIMBATH TPUUHHHO-CIICICTBEHHBIC CBSA3H, TTIOCTPOSHUS
JIOTUYECKOW WENMH PACCYyKACHHUM, HOKA3aTENIbCTB, BBIJIBUTAaTh THUIOTE3bl U
000CHOBBIBATh WX, (hOPMYJIHPOBATH MPOOIEMBI M CAMOCTOSITENHHOE CO3/7aBaTh
crocoObl  peleHuss mpodJieM  TBOPUECKOrO M TMOMCKOBOTO — Xapakrtepa.
OCYIIECTBIATH BBIOOp Hambonee 3(P(EeKTUBHBIX CHOCOOOB peEIIeHHUS 3aad,
pednekcuro crmocoOOB W YCIOBHM JCHCTBHUSA, KOHTPOJb W OIEHKY Tporecca H
PE3yJbTATOB ACATEIIBHOCTH, CMBICJIOBOE UTCHUE KAK OCMBICIICHUE LIECJIN YTECHUS U
BHIOOpP BHUJIA UTEHUS B 3aBUCUMOCTH OT 1IEJIU, aHAJIU3 U CUHTE3, BHIOOP OCHOBAHUMA
U KPUTEPHEB [UIS CpPaBHCHWs, Kiaccu(ukarmuu OOBEKTOB, TOABEACHHUE TION
TIOHSATHU A, BBIBEICHUE CIICICTBUN,

JInunocTHeie YV /. YyMEHHS YCTAaHABJIMBATH YYAIIMMUCS CBS3M MEKIY LEIBIO
y4eOHOU NEATENbHOCTH M €€ MOTHUBOM, OCYIIECTBJATH JACHCTBUS HPABCTBEHHO-
3THYECKOTO OLUECHHBAHUA YCBAWBAEMOIO COJCPIKAHUA, UCXOAS W3 COUHUAIBHBIX U
JUYHOCTHBIX IICHHOCTEH, 00eCcneunBaroiee JJMUHOCTHBIA MOPaIbHbIN BBIOOP.

NTOTI'O: 36 gaca; 2 ITP\P, 6 JIP\P.

11 knacce

Neo Tema /3
I\

Pasnen 4. Bug — 21 4.

1 | MUcropus 3BONMIOLIMOHHBIX HUACH
HUctopuss  »BOMIOIIMOHHBIX  WaeH. Pasputme  OWoslorun B
JOAAPBUHOBCKUM nepuo. 3Hauenue padbot K. JIunnes.

2 | 3nauenue padot XK .b. Jlamapka,
teopun JK KroBse.

3 | [Ipennoceliku BO3HUKHOBEHUS yueHus Y. JlapBuHa.




OsomormonHas Teopus Y. /lapsuna. Ponb 5BOMOIIMOHHON TEOPHUH B
Pa3BUTHH COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHBI MUPA.

5 | .CoBpeMeHHOE 3BOTIIOIIUOHHOE YUCHUE.
Bun, ero xpurepun.
JlaGopatopnass pab6ora Nel Onucanue ocobeii e6uoa no
MOPhONOCUYECKOMY KpUMEPUIo)
IIpakTuueckas padora Nel Bwisgienue usmenuusocmu y ocooeii
00H020 8U0d

6 |Ilonynsauus — CTPYKTypHash €IUHUIIA BHUAA, CIMHUIA SBOJIIOIUH.
CuHTeTHYECKas TEOPHS HBOJIIOLINHN.

7 | JIBMKyIIue CUITBI SBOJTIOINH, WX BIIMSHUE HA TeHOMOHI IOy JISAIAH.

8 | ABmkyuui, NECKPUNTUBHBIA W CTAOMJIM3UPYIOIIUNA €CTECTBEHHBIN
oT00p.

9 | Apmantaniua OpraHM3MOB K YCIOBHSAM OOWTaHHUS KaK pPe3yJabTaT
JNEUCTBUSA €CTECTBEHHOTO 0TOOpA.

IIpakTHueckasi padoraNe2
Buisignenue npucnocobnenuti y opeanusmos Kk cpeoe 0OUmaHus

10 | BumooOpaszoBanue Kak pe3yiabTar 3BooIMH. CrocoObl W MyTH
BHU1000pa30BaHMUs.

11 | Coxpanenne MHOrooOpa3us BHAOB KaK OCHOBA YCTOMUHMBOTO
pasBuTus  Owocdepbl. [ TaBHBIE HaMpaBICHUS HBOIOIHOHHOTO
npoliecca.

12 | JlokazaTeabCcTBa SBOJIOIMM OPraHUIECKOTO MHUPA.

13 | [IpoucxoxaeHue K1U3HU HA 3eMJI€.

PazBuTtue mpeacTaBiieHH O BO3HUKHOBEHHMM >XU3HHU. [ MIOTE3BI O
MPOUCXO0XKICHUU KU3HHU.

JlaGopaTopnasi paGora Ne2

Ananusz u oyenxa pasnuyHvlx 2unomes NPOUCX0NCOEHUS. HCUSHU

14 | CoBpemMeHHbIE B3IJISiABI HAa BO3HUKHOBEHHUE JKM3HU. Teopus
Omnapuna-XoJaehHa.

15 | YcnoxkHeHUe )KUBBIX OPraHU3MOB HAa 3€MJIE B MPOLIECCE SBOJIIOIUH.

16 | O6o0menne u nosTopeHue TeMbl «COBPEMEHHOE 3BOJIIOIMOHHOE
YUCHUEY.

17 | [IpoucxoxaeHUE YEIOBEKA
['unoTe3bl MPOUCXOXKICHHS YEJIOBEKA.

JlaGopaTopnasi paGora Ne 3
AHanuz u oyenxa pasnuyHvix 2unomes NPOUCX0NCOEHUST YeloseKd
18 | IlonokeHue yeaoBeKa B CHCTEME JKUBOTHOT'O MHUPA.
19 | OBomonua uenoseka. OCHOBHBIC 3TallbI.
Jeuoxcywue cunvl anmponozenesa
20 |Pacel uenoBeka. IIpoucxoxknenue pac. BugoBoe eauHCTBO

YCJIOBCUCCTBA.




21 | O0o0meHue U MOBTOpPEHHE TeME «(MPOUCXOKACHUE >KU3HU Ha
3emiie. [IporcxokaeHUE YETOBEKAY.

KommyHnukatuBHble YVY /. YMEHHE KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO U
KOPPEKTHPOBATh €ro, BECTH MOHOJIOT, JAAJIOT M JUCKYCCHIO, OTCTauBaTh CBOIO
TOUKY 3PEHHS, MPUBOIUTH aPTyMEHTHI, MOATBEPKAasd UX (haKTaMmH,

PerynsatuBHbie  YVYJI.  yMmMeHuWe  pa3BEepHYTO  OOOCHOBBIBATH  CYXKJCHHS,
WCTOJIb30BAHUE  DBJIEMEHTOB  NPUYMHHO-CICACTBEHHOTO M CTPYKTYPHO-
(hyHKIIMOHATFHOTO aHAJIH3a.

[To3naBatenbHbie Y Y]l yMEHUA CUCTEMATU3UPOBATh 3HAHUS, pabOTaTh C Pa3HBIMU
UCTOYHWKAMW WH(OPMAIMH, YCTaHABIIMBATh TNPUUYUHHO-CIICCTBEHHBIE CBSI3H,
(hopMyIMPOBATh BHIBOIBI, MPUBOINUTEH APTYMEHTHI, HABBIKH CMBICIIOBOTO UTCHHS
JInunoctHbie YY1 yMEHHS WCMOJIb30BaTh CBOW B3TJIAAbI HA MHUP Il OOBICHEHUS
Pa3JIMUHbIX CHUTyallMd, PEUICHUS BO3HUKAIOIMIMX TPOOJIEM U HU3BJICUCHHS
YKA3HCHHBIX YPOKOB, OCO3HABATh CBOM MHTEPECHI, HAXOAUTh U U3ydaTh MaTepHUall,
VMEIOIINI OTHOIIEHHE K CBOMM HHTEpPECaM

Pasngen 5 Dxkocucrema — 12 uy.+14, 00001I€HHE H CHCTEMATH3ALMNS 3HAHUI

22 | Okonoruueckue (hakToOphI
Opranunsm u cpena. [IpenMer u 3a1a4u HKOJIOTHH.

23 | Abnorrueckue hakTophl CpeNIbl, X 3HAUCHUE B KU3HU OPTAHU3MOB.

24 | buotnueckue  ¢dakTopsl  cpeabl. B3aWMOOTHOMICHWS  MEXKTY
OpraHu3MaMH.

25 | CTpyKTypa 3KOCUCTEM
26 | BumoBas 51 MPOCTPAHCTBEHHAS CTPYKTypa 3KOCHCTEM.
JlaGopaTopHasi paboTa Ne4

Hceneoosanue usmeHeHuil 6 DKOCUCEMAX HA  OUOJI0SUYECKUX
MOOeJISIX (akeapuym)

[Tumessbie cBa3u. KpyroBopoT BEMIECTB U SHEPTUH B SKOCUCTEMAX.
[Tuwyesvie yenu u cemu

JlaGopaTopnass padora NeS Cocmasienue cxem nepeoauu eeuecmeé u
sHepeuu (yeneti numanus)

27 | [IprurHBl YCTOWYMBOCTH U CMEHBI SKOCUCTEM.
28 | Baugaue yenmoBeka Ha SKOCHUCTeMbI. MICKycCTBEHHBIE COOOIIECTBA —
arpoLEHO3HI.

JlaGopaTopHas pabota Ne6

CpagHumenvHas —Xapakmepucmuxda HNpupooOHviX SKOCUCHEM U
aA2pOdKOCUCTIEM CBOCT MECIHOCU

29 | buocdepa — rtmobampHas skocuctema buocdepa — rTmobanmpHas
skocuctema. Coctas u CTpykTypa duocdepsi.

30 | Pons oxuBBHIX opranusmMoB B Omocdepe. bmomacca 3emm.
buonmornuecknii  KpyroBopoT BEMIECTB (HA TPUMEPE KPYyroBOpOTa
BOJbI U yraepona). [IpakTuueckas padoraNe3

Pewenue sxonocuyeckux 3aoau

31 | buocdepa n uenosex

32 |I'moGanbHBIE SKOJOTHUECKHE MPOOJIEeMbl W TYTH HMX PEHICHHUS.




JlaGopaTopHasi padora Ne7

Ananuz u oyenxa nocireocmsuil. CoOOCMBEHHOU OesmelbHOCU 8
oKpydcaroueti  cpeoe, 2l00ANbHLIX  OKOJI0CUYECKUX npodnem 8
Hoesocubupcroti obnacmu

33 |IlocneacTBus ACATENBHOCTH 4YEJIOBEKA JJIA OKPYIKAIOMIEH CPEIbI.
IlpaBuna moBeneHuWss B mpupoaHo cpeae. OxpaHa NPUPOIBI H
PalMOHAJIBHOE UCTIOJIb30BAHKE MMPUPOAHBIX PECYPCOB POJHOTO Kpasl.
JlaGopaTopHas pabota Ne§

Buisignenue anmponozcennvix UsMEHEHUNl 6 3SKOCUCEeMAX Coell
MeCmHOCIU

34 | Obo0maromee — MOBTOPUTEIbHBII YPOK 10 Kypcy ouosiorum 11
KJjacca

KommynukatuBHbie Y Y /[: yMEeHUA CIylIaTh U BCTYyNaTh B AUAJIOT, Y4aCTBOBATH B
KOJIJIEKTUBHOM OOCYXICHUM MPOOJIeM, MJIAHUPOBAHUE YUeOHOTO COTPYAHUYECTBA
C YUYUTEJIEM M CBEPCTHUKAMH, C JOCTATOYHO MOJIHOTOWM M TOYHOCTBIO BBIPAKATH
CBOM MBICIIA B COOTBETCTBHH C 33[]a4aMH U YCJIOBUSIMHA KOMMYHUKALUW, BIAJCHUEC
MOHOJIOTHUECKON M TUATIOTHUYECKOM (hopMaMu PEUH.

Perynsatusaeie YVY/I: yMEHHAS OCYWMIECTBIIATh IUIAHUPOBAHWE, MPOTHO3UPOBAHHUE,
KOHTPOJTb B (hOpME CIMUCHHS Crocoba MEHCTBHAS W €Tr0 pe3ysabTaTa ¢ 3aJaHHBIM
STAJIOHOM, KOPPEKTUPOBaTh W  OLECHWUBATh CBOM 3HAHUS W JICUCTBHA,
PErJIaMEHTUPOBAThH CBOKO JIEATEIBHOCTD.

[lo3HaparenpHbie  YYJI: yMEHHMSA CMBICJIOBOIO YTCHMSA, HCKAaTb U BBIJACIATH
HeoOXoauMyt0 WH(POPMAIIHIO, TPUMEHATh METOIbI HH(GOPMAITMOHHOTO TOUCKA, B
TOM YHCJIE C TOMOIIBK) KOMIBIOTEPHBIX CPEACTB, CTPYKTYPUPOBATh 3HAHMA,
BBIOMpaTh Hambosee dhPeKkTUBHBIC CMOCOOBI PEIICHUS 3a7a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBHUHN, OCYIMECTBIATh PEPIICKCHIO CIIOCOOOB W YCIIOBUN IEHCTBHSI,
KOHTPOJIb M OLIEHKY IPOLECCa W PE3YJbTAaTOB ACATECIBHOCTH, AECHCTBUA CO
3HAKOBO-CUMBOJIMYECKUMU CPEICTBAMMU, JIOTUUECKUE NCHCTBUS - AHAJIN3 U CUHTES,
KJTacCHU(HUKAINIO, 0000IICHHE, MOACITHPOBAHUE

JInaHocTHBIE YY]JI. YMEHMs yCTAHABJIMBATh YYAIlIUMHCS CBA3A MEXIY LEIIbIO
y4eOHOU NEATENbHOCTH M €€ MOTHUBOM, OCYIIECTBJATH JACHCTBUS HPABCTBEHHO-
3THYECKOTO OLUECHHBAHUA YCBAWBAEMOIO COJCPIKAHUA, UCXOAS W3 COUHUAIBHBIX U
JIUYHOCTHBIX LICHHOCTEHN, 00€CNeUnBarOIIee JJMUHOCTHBIA MOPaJIbHBIN BBIOOP

NTOTI'O: 34 gaca; 3 I1P\P, 8 JIP\P.




