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IHosicHuTeIbHASA 3aIIHCKA

[Tporpamma no O6uoNIOTHM Ha YpOBHE CpefHero oOrmiero oOpa3oBaHHs pa3zpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepannny, PI'OC COO, Konuenuuu mpenojaBaHus ydeOHoOro mpenMera «buomorus» u
OCHOBHBIX TIOJIOXKEHUH (heqepabHON paboyeli mporpaMMbl BOCIIUTAHHMS.

VYuebnsii npeamer «buonorus» yrayonéunoro ypoBHs wusydeHust (10—11 kmaccer)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpEAMETHON 00macTu «EcTecTBEeHHO-HAyYHbIE MPEAMETHIY.
Cornacao monoxenusim OI'OC COO mnpodunbHble ydeOHbIE MpeIMEThl, H3y4daeMble Ha
yrIIyONEHHOM YpOBHE, SIBIISIOTCS criocoOoM nuddepeHanuy o0ydeH!sl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M NMPHU3BaHBl 00ECIEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIHMM,
CpPEeIHUM OOLIUM, CpelIHUM MpO(pEeCcCHOHANBHBIM W BBICIIMM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE pPEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3a]a4, CBA3AHHBIX C MpoQopHeHTanen
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOM o00JacTH HaydyHOTO 3HAHWUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEAMIIMHOM, SKOJOTUEH, ICHXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Tporpamma mo OGuosyoruu HaéT MpPEACTaBICHUE O LENU M 3a7adaxX M3Y4YeHUs y4eOHOTo
npeamera «buonorus» Ha yriyOiaEHHOM YpOBHE, OmpesenseT o0s3aTeNbHOe (MHBAapUAHTHOE)
NpPEMETHOE COJEpXKAaHHUEe, ero CTPYKTYpHpOBAHHME MO pas3jeiaM M TeMaM, paclpeaeiieHue Mo
KJlaccaM, PEKOMEHAYEeT IIOCIe0BaTeIbHOCT, H3Y4YeHHS Y4eOHOro wmaTepuana C Y4ETOM
MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€d, JIOTMKM Yy4eOHOro IMpoliecca, BO3PACTHBIX
ocoOeHHOCTeH oOywaromuxcsa. B mporpamme 1o OHOJOTHM  pealn30BaH  MPUHIIUII
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
Omaromapst 4eMy IpPOCMAaTPUBACTCA  HANpaBICHHOCTh HAa  MOCJIEAYIOLIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBIIUICHUS, MPEACTaBICHUNA O 37J0pOBOM 00Opa3e *KHU3HM, Ha
BOCIIHTaHHE OEpPEKHOTO OTHOIIEHUS K OKpYXKalollel mpupomHoil cpeme. B mporpamme mo
OMOJIOTHM TaKXe TOKa3aHbl BO3MOXHOCTH ydeOHOro mpeamera «buosorus» B peanu3aiiu
tpeboBanniit ®I'OC COO k mIaHUPYEeMBIM JTUYHOCTHBIM, METANPEJAMETHBIM U TMPEAMETHBIM
pesyapTataM oOy4deHHss W B (OPMHUPOBAaHMM OCHOBHBIX BHIOB Yy4e€OHOMO3HABATEIHHOMN
JEATETLHOCTH OOYYaIOMUXCsA TI0 OCBOCHHUIO COJEpKaHUS OHOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHET0 001Iero 00pa3oBaHusl.

VYuebnblil npeamer «buonorus» Ha YpOBHE CpPEIHEro oouiero o0pa3oBaHMs 3aBEpIIACT
Ouosornyeckoe oOpa3zoBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHHUE U YIIIyOJICHHE 3HAHHUM
o0Oyyaromuxcst O JKMBOM TIpPUPOJE, OCHOBAX MOJEKYISIPHOM M KIETOYHOM Ouoioruw,
SMOpHOJIOTHN U OWOJIOTUH PA3BUTHS, TEHETUKHU, CEJEKIMH, OMOTEXHOJIOTHH, BOJIOIHUOHHOTO
YUEHUS U IKOJIOTUH.

N3yuenue yueOHoro npeameta «buonorus» Ha yriyOJIeHHOM YpPOBHE OPUEHTHPOBAHO HA
MOJATOTOBKY OOYYAIOMIMXCS K TMOCIEAYIONEMY IOJTYYEHUI0 OHOJOTHYECKOro oOpa3oBaHUS B
By3aX M OpraHM3alusaX cpeAHero npodeccuoHaabHoro oopasoBanus. OCHOBY €ro colep:KaHus
COCTaBIJIIET CHUCTEMa OHOJOTMYECKUX 3HAHWUH, MOJYYEHHBIX IMPH H3YYCHHH OOYYaIOUIMMMCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 ximaccax 3TH 3HaHMA MOJIyYarOT pa3BUTHE. Tak, pacIIMPEeHbI U YTIyOJIeHbI
OMONIOTUYECKHE 3HAHUS O PACTEHUSX, KMBOTHBIX, rpuOax, OaKTepusX, OpraHU3Me 4YelIOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIICHUS



NPUKJIAJAHOTO U MOMCKOBOTO XapaKTepa, KOTOPbIE MOYKHO HCIOJIb30BaTh KaK OPHUEHTHPHI IS
nocienyoomero Beidopa npodeccun. BosmokHa Takke MHTErpanusi OMOJOTHMYECKUX 3HAHHUN C
COOTBETCTBYIOLUMH 3HAHUSAMH, TIOJTYYEHHBIMU O0YUYAIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHUH,
reorpaduy U MaTeMaTHUKH.

CrtpykTypa nporpamMmbl 10 OMOJIOTUN OTPAKAET CUCTEMHO-YPOBHEBBIN U ABOJIIOLIMOHHBIN
NOIXOJbl K M3ydeHHto Ouosnoruu. CorjacHO UM, H3YYarOTCsl CBOMCTBAa M 3aKOHOMEPHOCTH,
XapaKTepHbIE AJI JKUBBIX CHUCTEM Pa3HOTO YpPOBHS OpPraHU3allid, 3BOJIOIUN OPraHMYeCKOro
MHpa Ha 3emJjie, COXpaHeHHs OMOJIOTHYECKOro pa3HooOpasus miuaHeTsl. B 11 kimacce nzyvarorces
SMOPHOJIOTUU ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CENEKIUU, OMOTEXHOJIOTUH U CUHTETHYECKOM
OMOJIOTUH, SBOIIOIIMOHHOE YUYE€HHE, OCHOBBI AKOJIOTHH U y4eHHE 0 buocdepe.

VYuebublii npeamer «buosnorus» mnpusBaHa 00eCHEUYUTh OCBOCHHE OOYYaIOUIMMHUCS
OMOJIOTUYECKUX TEOpPU M 3aKOHOB, WJEH, NPUHLMIIOB M TPaBUJ, JEKAINIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHpa, 3HAHWA O CTPOCHHH, MHOTOOOpa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OUOLIEH03a, AKOCHCTEMBI, O BBIIAIOIIMXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OHOJIOTMH, MPUKIATHBIX acleKTax
Ouonornyeckux 3HaHui. s pasBUTHS U MOAJEpkKAHUS MHTEpeca 00y4aromMXcsi K OHOJIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepraia B COIEpKaHUHU MPOTrpaMMBbl IO
OMONOTUHN TIPETyCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBIICHUS W PA3BUTHUS TOW WM WHOU
o0acTi OMOJIOTHH, BKJIAIOM OTEUYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pEICHHE Ba)KHEHIINX
OMOJIOTUYECKHUX U SKOJIOTUYECKUX MPOOIIEM.

Henp nzydyenus yuebHoro npeamera «buosnorus» Ha yriayOiaEHHOM YpOBHE — OBJIAZICHHE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3allii >KUBBIX CHCTEM
pPa3HOTO paHra u NpuoOpeTeHne YMEHUI HCIONIb30BaTh ATH 3HaHUA B (OPMUPOBAHUU HHTEpECa
K onpeAenéHHol o0nacTu mpodecCHOHATBHON NeATETbHOCTH, CBA3aHHONW ¢ OMOJOTHEH, W K
BBIOOPY yueOHOTO 3aBe/IeHHs ISl TPOAOIKEHHUS OMOIOTMYECKOro 00pa3oBaHHMs.

JlocTiKeHue ey n3ydeHus: yuebnoro npeamera «buonorus» Ha yriy0JaEHHOM ypoBHE
o0ecreynBaeTcsl pelIeHuEM CIeIYIOIUX 3a/1a4:

OCBOGHUE OOYYAIOIIMMHUCA CHCTEMbl OHOJOTMYECKHX 3HaHHW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHiIax,
COCTaBJISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTOOOpa3uu U OCOOEHHOCTSAX OMOJIOTMYECKUX CHUCTEM (KJIETKa, OPTaHW3M, MOMYJISAIUs, BUI,
OouoreornieHo3, Ouocdepa); O BBIJAIONIUXCSA OTKPBITHSAX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOTHH;

O3HaKOMJICHHE  OOy4alomMXCsi C  METOJaMH  IO3HAHUS  KUBOM  MPUPOJIBL:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KJIETOYHOM Onooruw,
SMOPHOJIOTUU ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CENEKIUU, OMOTEXHOJIOTUH U CUHTETHYECKOM
OMOJOTUM, TAJICOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUS
OMOJIOTMYECKMX HCCIIeIOBaHU B JjabopaTopud W B Tpupone (HaOmroJeHUEe, H3MEPEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHHE OOYYaIOLUMUCS YMEHHSIMHU: CaMOCTOSITENIbHO HAaXOIUTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TIOJIH30BATHCS OMOJIOTMYECKON TEPMUHOJIOTHEN H
CUMBOJIMKOW; YCTaHaBIUBaThb CBSA3b MEXKIY pa3BUTHEM OHOJIOTMH M  COLMAIBHO-
HYKOHOMHUYECKUMH U SKOJIOTUYECKHMHU IpoOJIeMaMH YEIOBEYECTBA; OICHMBATH IOCJIEACTBUS
CBOEH [IEATENPHOCTH 110 OTHOIIEGHUIO K OKPYXKAIOLIEH NpUPOJHON cpene, COOCTBEHHOMY
3MOPOBBI0O U 3/I0POBBI0O  OKPYXKAIOUIMX JIIOJAeH; OOOCHOBBIBaTH M COOMIOAATH MeEpbI
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npopHIaKTUKNA WHPEKITMOHHBIX 3a00J€BaHUH, TpaBUia MOBEICHHUS B MPUPOJEC U OOEeCIIeYeHHUs
0€301aCHOCTH COOCTBEHHOM KM3HEACATEIIFHOCTH B YPE3BBIYAWHBIX CUTYAIUSX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepHu30BaThb COBPEMEHHBIC HAyYHBIE OTKPBITHUS B oO0JacTu
OHOJIOTHH,

pa3BuUTHE Y 00YJarONIMXCsl UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCJEIOBAHUSMU B OHOJIOTHH,
pemaeMpIMi €10 TIpo0JieMaMu, METOAOJOTHe OMOJOTHYECKOro HCCIIECIOBAHUS, MPOBEIACHUS
OKCMIEPUMEHTATBHBIX HCCIICIOBAaHUM, pEIMIeHUS OWONOTHYECKUX 3a7ad, MOJCITUPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAHHE y OOYUYaIOUIMXCS [IEHHOCTHOTO OTHOILICHUS K KHBOW MPUPOJAE B IIEJIOM U K
OTHENbHBIM €€ OO0BEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE SKOJIOTUYECKOH, T'€HETHYECKOU
rPaMOTHOCTH, OOIIeH KyJbTYphl MOBEACHHUSI B MPUPOJIE; MHTErpaAIlMM €CTECTBEHHO-HAYUHBIX
3HAHMIA;

npuodpereHue o0y4aromumMucs KOMIIETEHTHOCTH B panoHaIbHOM
PUPOIONOIL30BaHUH (COOIOICHNE PABUJI TOBEICHUS B IPUPOJIE, OXPAHbl BUJIOB, YKOCUCTEM,
Oouocdeprl), COXpPaHEHWH COOCTBEHHOTO 370POBbS U 370POBbS OKPYKAIOMIMX JIFOJCH
(cobmoienust Mep npoduIaKTUKH 3a00JIeBaHNU, obecrieueHue 0e30MacHOCTH
KUBHEJEATSIILHOCTH B UYPE3BbIYAHHBIX CUTYaIlUSIX MPUPOTHOTO M TEXHOTEHHOT'O XapaKTepa) Ha
OCHOBE UCTIOJIb30BaHUsI OMOJIOTUYECKIX 3HAHWN U YMEHUI B TIOBCETHEBHOM KU3HU;

CO3/IaHH€ YCIOBMHM [UII OCO3HAHHOTO BBIOOpa OOYYAIONIMMHCS WHIUBUIAYaTbHOU
00pa3oBaTeNbHONW TPAEGKTOPUH, CIOCOOCTBYIOMICH TMOCIEAyomeMy MpodhecCHOHATFHOMY
CaMOONPEIENICHUI0, B COOTBETCTBUU C WHJWBHUIYaJbHBIMU HHTEpECAaMH U MOTPEOHOCTIMU
pervoHa.

O6mee uncio yacoB B 11 kimacce — 136 vaca (4 yaca B HeJleqio).

Otbop opraHu3anMoHHBIX (OpPM, METOJOB W CPEACTB OO0y4deHHs Ouoyoruu
OCYILECTBIISICTCSI C YUETOM CIEIU(PHUKU €ro COJIEpKaHUs M HANPABICHHOCTH Ha IMPOJOJKEHHE
OMoIOrHYeckoro 00pa3oBaHUs B OPraHM3ALMAX CPEIHEr0 MPOPECCHOHATBLHOIO M BBICHIETO
o0Opa3oBaHwsI.

OO0s3aTebHBIM YCIIOBHEM TIPU 00YYEHUH OWMOJIOTHH Ha YIIIYOJIEHHOM YPOBHE SIBJISICTCS
MpPOBEACHUE J1a0OpaTOPHBIX U TMpakTHYecKux pabor. Takke yuyacThe oOydalmmxcs B
BBIMIOJTHEHUH  TPOEKTHBIX U  y4eOHO-UCCIIEJIOBATEIbCKUX  pabOT, TeMaTHKa KOTOPBIX
OTpesieNiIeTcss y4YUTEeleM Ha OCHOBE HMEIOIIMXCS MaTepualbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.

Coaepxanue o0yyenus B 11 kinacce

Tema 1. Xumuueckan opeanu3ayus KiemKu

Metoael  cTpykTypHOil Ouonoruu. CrpykrypHass Ouosiorus: OWOXUMHYECKHE U
OumoduznuecKre C CIeIOBAaHUsA COCTaBa W MPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJIEKYII.
Mooenuposanue cmpykmypvl u QyHKYULl OUOMONEKY U UX Komniekcos. Komnviomepuoiii ousatin
U OpeaHUdecKuti CuHmes OUOMOJIEKY]l U UX HeNpUPOOHbIX AHANO208

Tema 2. JKuznennulit yuuki Kiemxu

Xpomocombl. Ctpoenue xpomocoM. Teromepbl U Temomepasza. XpOMOCOMHBIM Habop
KJICTKH — KapuoTuil. JIUMIoMgHBI W TramiougHbId HaOOpsl XpoMocoM. ['OoMoJOrHuYHBIE
XpoMocoMBl. ITos10BbIE XpPOMOCOMBI.

Jlemoncmpayuu: «CTpOCHUE XPOMOCOM.
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JlaGopaTopnas pabora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPETapaTaxy.

Tema 3. Cmpoenue u pynkyuu opeanu3zmos

JIBu>keHHEe OpraHu3MoB. JIBMKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX U  YEJIOBEKA:
MblIleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanne opranm3moB. [IuTaHue >KUBOTHBIX. BHYTPUIOJIOCTHOE W BHYTPHUKIETOYHOE
nuuieBapeHue. IluraHne NO3BOHOYHBIX KUBOTHBIX. OTHEnbl MNHILIEBAPUTEIBHOIO TPAaKTa.
[InmeBapuTenbHble )kene3bl. [IumeBapuTenbHas cuctemMa 4eaoBeKa.

Jlpixanue opraHu3moB. Jlpixanue >KMBOTHBIX. [uddy3us ra3zoB yepe3 MOBEPXHOCTb
kiaetkn. Koxknoe npixanue. JlpixarenbHass MoBepxHOCTh. KabGepHoe M JEroYHOE JbIXaHHE.
JIpIxaHNe O3BOHOYHBIX )KMUBOTHBIX U UEJIOBEKA. DBOJIOLUOHHOE YCIO)KHEHUE CTPOCHHUS JIETKUX
MIO3BOHOYHBIX XKMBOTHBIX. [[pIxaTenpHas cuctema 4enoBeka. MeXaHn3M BEHTWISILIMU JIETKUX Y
OTHUI] U MJIIeKoNUTaromuX. Perynsnus apixanus. [IpixaTenbHble 00bEMBI.

TpaHcnopT BemIECTB y OpPraHU3MOB. TpaHCHOPT BEIIECTB Y JKMUBOTHBIX. KpoBeHOCHas
cucrteMa u e€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpaiieHHs. OBOJIOIHOHHBIE YCIOKHEHUS
CTPOEHUSI KPOBEHOCHOW CHCTEMBI IO3BOHOUYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Beinenenne y opranusMmoB. Beigenenue y pacreHuil. BeiieneHue 'y KUBOTHBIX.
CokparutensHble Bakyodu. Opranbl BblieneHus. @OuibTpaims, cekpenus u oOpaTHoe
BCAChIBaHME KaK MEXaHMU3MbI pabOThl OPraHOB BhIJeNeHHs. CBSA3b MOJIOCTH Tea ¢ KPOBEHOCHOU
U BBIICTUTEIBHOM cHUCTEMaMHU. BplieneHne y mO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukw.
Crpoenue u pyHkuuonupoBanue HeppoHa. OOpa3oBaHHE MOUYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. Crmopel OakTtepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKON 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpoBBI M HMX npOM3BOAHBIC. 3aiura
opranuzma otT Oone3Heil. MMmyHHas cucremMa 4enoBeka. KIETOUHBII M TyMOpalbHBIH
UMMYHHUTET. BpooxI€HHBII 1 proOpeTEHHBIN ciennduyecknii UMMYHUTET. Teopus KJIOHAIbHO-
cenektuBHOro ummyHnuteta (I1. Opnux, @.M. Bepner, C. Tonerasa). BocnanurenbHsle OTBETHI
opranu3MoB. Posib BpokIEHHOTO MMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHU.

PasgpaxxumocTte M perynsiuus y OpraHu3MoB. Pa3gpakuMocTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3apa)kuMOCTh W peryisiius y pacTeHuil. POCTOBbIE BelecTBa M UX
3HAYEHHUE.

HepBHast cuctema u peduieKTopHas peryisius y >KMBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxemsl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pedrnexc u peduexropHas nyra. besycnoBHble u
YCIIOBHBIE PE(ICKCHI.

I'ymopanbHas perynasuus ¥ SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4esloBeKa. JKene3bl
SHJIOKPUHHOW CHCTEMBI W HMX TOpPMOHBI. /[lelicTBUEe TOpMOHOB. B3auMOCBsSI3b HEpBHOU U
SHIOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas cucTeMa.

Jlemoncmpayuu: Ioptpet: N.II. I1aBnos.

Tabmuuer u cxemsl: «KopHeBble cucTeMbl», «TKaHU >KUBOTHBIX», «CKelleT 4YelIOBeKay,
«IInmeBapurenpHas cucremay, «KpoBeHocHas cuctema», «/lpixarenbHast cucrema», «HepBHas
cucrema», «Koxa», «Mpblmeunas cucremay», «BblaenurenbHas cUCTEMa», «OHAOKPUHHAas
cucrema», «CrpoeHue MpiIp, «MMmyHHTEeT», «KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX
KUBOTHBIX», «HepBHast cuctema poiO», «HepBHas cucrema nsarymkuy», «HepBHas cucrtema
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npecMmblkatomuxcsa», «HepBHas cucrema ntuny, «HepBHas cuctemMa MIIEKOIMUTAIOIINAX,
«Hepsnas cucrema uenoBekay, «Peduekcy.

ObopydosaHue: CBETOBOW MUKPOCKOII, MUKPOTIPENapaThl TKaHEH, paKOBUHBI MOJITIOCKOB,
BJIQKHbIE TpenapaThl XUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUIEKIUU OECIIO3BOHOYHBIX
JKUBOTHBIX, CKEJIET 4eJoBeKa, 00OpyIoBaHUE AJsi JEMOHCTPALUK MOYBEHHOIO M BO3IYIIHOTO
NUTaHUS PACTeHUM, pacllelUieHusl Kpaxmajia M OelnKkoB mojJ JeicTBHeM (EepMEHTOB,
o0opy/noBaHue [UIsl JAEMOHCTPALlUU OIBITOB MO M3MEPEHHUI0 KU3HEHHOW EMKOCTH JIETKUX,
MEXaHU3Ma JIbIXaTeJIbHbIX JABMKEHUI, MOJIEIN TOJIOBHOIO MO3Ta Pa3IMYHBIX KUBOTHBIX.

Tema 4. Pasmuoosicenue u pazgumue opeanu3mos

@opMBI pa3MHOXKEHHUS OPraHU3MOB: Oecroyioe (BKIIOYAasi BETETAaTHBHOE) W IOJIOBOE.
Bunbr 6ecrionioro pa3MHOKEHHS: IOYKOBAHKE, CIIOPYISIHS, parMeHTaIHs, KIOHUPOBAaHUE.

[TonoBoe pazmHoxkeHue. [10510BbIE KIETKH, UITU TaMETBHI.

[IpenzaponpimieBoe  pasButue. ['ameroreHe3 y JKUBOTHBIX. [loJoBbIE  JKese3bl.
OO6pa3oBaHre W pa3BUTHE TOJIOBBIX KieTOK. Criepmatorene3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

OmiogoTBOpEeHHE M SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOAOTBOPCHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WNuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS - HayKa O Pa3BUTUU
opranu3MoB. Craguu >MOpHOTEHE3a JKMBOTHBIX (Ha mpumepe narymku). pobnenue. Tumbi
npobieHusi. OCOOEHHOCTH POOICHUS MIICKOTIMTAIONTUX. 3apOABIIIEBHIC TUCTKH (TacCTPYJISIIHS).
3akjiaJlka OpraHoB W TKaHEHW U3 3apoJbIIIEBBIX JHCTKOB. B3anMmHOe BIUsSHHE YacTeu
pPa3BUBAIOIIETOCS  3apojbliia (3MOpUOHAIBHAS MHAYKIMS). 3akjajka IUlaHa CTPOCHHS
J)KUBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOACHUCTBUN TE€HOB. BrusHue Ha
IMOPHOHANILHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CpEb.

Poct u pa3ButHe >XuBOTHBIX. llocTaMOpuoHanbHblii mepuoz. IIpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ Meramopdo3oM y OECHO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEMPSIMOIO PAa3BUTHS, UX PACIPOCTPAHEHUE B MPHUPOJE.
Tunel pocta KUBOTHBIX. DaKTOpbl PETYJSIIUM POCTAa JKUBOTHBIX U 4yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y JKUBOTHBIX M uejoBeka. [leproJbl OHTOreHesa 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHe MPOIECCHI.

MexaHu3MBbI PEryisiuy OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

Jlemoncmpayuu: optpetsl: C.I'. Hapammn, X. [IInemas.

Tabnuue! u cxemsbl: «BereratuBHOE pa3sMHOXKEHUEY, « THIIBI 0ECIOIOr0 pa3MHOKEHU,
«Pa3MHOXEHHE XJIaMUIOMOHAAbDY, «Pa3MHOXKeHUE HBIJIEHB», «Pa3MHOXEHHE THAPBIY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SMIIEKICTKA U CIIEPMATO30Ua»,
«OcHOBHBIE cTaguu OHTOreHe3a», «llpsmoe m Hempsimoe paszBuTHE», «Pa3BuTHe MaiicKoro
Kyka», «Pa3zButne capaHum», «Pa3BuTue JArymku», «/{BoMHOE OMIOIOTBOPEHHE Y LBETKOBBIX
pactenuit», «CTpoeHue ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pacTeHUN», «KW3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <OKWU3HEHHBIA LHMKI MXa», <OKU3HEHHBIA [MKI MalOpOTHUKAY,
«KU3HEHHEIN IIUKJI COCHED).

Obopyoosanue: CBETOBOM  MMKPOCKON,  MHUKpONpemaparbl  SULEKIETOK U
CIIepMaTO30M10B, MOAEINb «L{UKII pa3BUTHUS JATYIIKAY.

Jlaboparopnass pabora «M3ydeHWe CTpOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.
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[TpakTuyeckas paborta «BbIsBIeHHE NPHU3HAKOB CXOJCTBA 3apOJBIIICH MMO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. I'enemuka — HayKka 0 HAC1€0CMEEHHOCHU U UMEHYUBOCIU OP2AHU3MOG

Hctopust craHOBIEHUST W Pa3BUTHS TEHETUKM Kak Haykd. PaGotel ['. Mennmens,
I'. e ®puza, T.Moprana. Ponb oOTe4eCTBEHHBIX YYEHBIX B Pa3BUTUM TEHETUKH. PaboThI
H.K. KonsuoBa, H.U. BaBunosa, A.H. benozepckoro, I'./. Kapneuenko, FO.A. @unumyueHko,
H.B. Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUUECKUE MTOHATUS U CUMBOJIBL. [ OMOJIOIMUHbBIE XPOMOCOMBI, aJUIEIbHBIE
TeHbl, aJbTEPHATUBHbIC MPU3HAKU, JAOMUHAHTHBIA W PELECCHUBHBIA MPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YHCTas JIMHUSA, TUOPUIBI, TeHOTUN, (heHoTun. OCHOBHBIE METOIbI TEHETUKHU:
rHOPHUIONOTHUECKUH, IUTOJIOTHYECKH I, MOJIEKYISIPHO-TeHETUYECKUA.

Jlemoncmpayuu: Tloptpetsl: 1. Menaens, . ne @pu3, T.Mopran, H.K. Konbuos,
H.N. Basunos, A.H. benosepckuii, I'.J1. KapnieueHnko, 10.A. ®unnmuenko,
H.B. TumodeeB-Pecorckmii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKIY, «CXEMbI CKpEUTUBAHUS».

Jlaboparopnas padota «/po3oduia kak 00BEKT T€HETHUECKUX UCCIICIOBAHUIN.

Tema 6. 3akonomepnocmu HAC1EOCMBEHHOCIU

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
ruOpuoB mepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKoH
pacuierieHus: mpu3HakoB. LuTonornueckrie 0OCHOBBI MOHOTHUOPHIHOTO CKpeliuBaHus. [ unoresa
YUCTOTHI TAMET.

AHanusupyromiee  ckpenuBaHue.  [IpoMeXyTOuHBIA ~ XapakTep  HaCIEIOBAaHMS.
Pacmennenne npu3HaKkoB PU HETIOJIHOM TOMUHUPOBAHUMU.

JurunOpunHoe ckpemmBaHue. Tpetuil 3akoH MeHzaenst - 3aKOH HE3aBHCHMOTO
HacJeI0BaHMs MPU3HAKOB. LluToornyeckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHHUS.

CueruienHoe  HacnefoBaHue npusHakoB. PaGorst T. Moprana. CueruieHHOe
HacJIEOBAaHUE TIE€HOB, HApYyILIEHUE CLEIJIEHUS MEXAY TIeHaMu. XpOMOCOMHAasl Teopus
HaCJIEICTBEHHOCTH.

'eneruka mona. XpoMOCOMHBIN MEXaHHM3M OIpPEIEICHUS M0JIa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbIM MoJ. ['eHeTudyeckas CTPYKTypa MOJOBBIX
xpomocoM. HacrienoBanne npu3HaKkoB, CHEIUIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucrema. [lnedoTponusi - MHOKECTBEHHOE ICHUCTBUE TEHA.
MHoxecTBEeHHbIN ajuienu3M. B3auMmopeilcTBue HeayuieNbHBIX TI'eHOB. KOMILIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYeCKUll KOHTPOJIb pa3BUTHA PACTEHUM, JKMBOTHBIX M YEIOBEKAa, a TaKXKe
(U3UOJOTHUECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. [eHermueckue
MEXaHU3Mbl CUMOHMOIeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35MH - MapasuT» U «XO35IMH -
MUKpOOHOMY. ['eHeTHUecKkHe acreKThl KOHTPOJIS U U3MEHEHHUs HaclleZICTBEHHON MH(OopMaIiu B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

Jlemoncmpayuu: Toptpetsi: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «IlepBblit u BTOpol 3akoHbI Menaemsy, «Tpetuii 3akoH Menzaemnsy,
«AHanmu3upymollee ckpeuuBanuey, «Henomnoe nomuHupoBanuey, «CLeIEHHOE Hacle0BaHNE
NPU3HAKOB y Apo30huib», «I'eHeTnka monay, «Kapuorumn genoBekay, «Kapuotum Apo30huiie,
«Kapuotun ntuiisl», «MHOXKECTBEHHBIN alienu3m», «B3aumoielicTBre reHOBY.
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Obopyoosanue: MOAENb Al AEMOHCTPALMU 3aKOHOB €IUHOOOpa3usi THOPUIOB MEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEJI0BAHMS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMK CLEIIJIEHHOTO HACIEOBaHUSI PU3HAKOB,
CBETOBOM MUKPOCKOII, MUKporipenapar: «Jpozoduiiay.

[IpakTnueckass pabora «l3ydueHue pe3ynbTaToB MOHOTHOPUAHOTO CKpEIIMBAHUS Yy
JIPO30(UITBIY.

[Ipaktnueckass pabora «M3ydeHue pe3ynbTaToB JIUTHOPUAHOIO CKpEIIMBAHUS Yy
JPO30(HITBD».

Tema 7. 3akonomepHoCmU U3MEHUUBOCHU

B3aumopeiicTBue reHoTuna u cpeabl npu ¢GopMupoBaHUM (eHoTHna. M3MeHunBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE TMpPHU3HAKU. BuUIbl  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

Monudukanuontas u3MeH4UBOCTh. Posb cpenpl B hopMupoBaHUM MOAU(DUKAIIMOHHOM
n3MeHunBocTH. Hopma peaknuu mnpusHaka. BapuanMOHHBIA ps W BapualMOHHAs KpUBas
(B. Uoranucen). CpoiicTBa Mo (pUKAIIMOHHON N3MEHUHNBOCTH.

I'enotunuyeckas wu3MeHUYUBOCTL. CBOWMCTBA T'€HOTUIIMYECKOM W3MEHYUBOCTU. BUIBI
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllHOHHAS.

KomOunaTiBHass U3MEHYMBOCTh. Mel03 U MOJIOBOM MpoLecc - OCHOBa KOMOMHATUBHON
U3MEHYUBOCTH. POJTh KOMOWHATUBHON M3MEHYHBOCTH B CO3JJaHUH T€HETUUYECKOTO pa3HOOOpa3us
B [IpeJiesIax OJTHOTO BH/IA.

MytanmonHass M3MEHUYMBOCTh. Buapl MyTaluii: TreHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHBIE W WHAYLUUPOBAaHHbIE MyTalMH. SIepHblE M LUTOIUIA3MAaTHYECKHUE MYTAallWH.
ComaTuyeckue W MoJoBble MyTauuu. [IpuyMHBI BO3HMKHOBEHHMS MyTauuil. MyTareHbl M WX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTU MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX
panoB B HacneacTBeHHOM wu3MeHuuBoctd (H.U. BaBunoB). BHesnepHas H3MEHUMBOCTh U
HACJIEJACTBEHHOCTb.

Jemoncmpayuu: loptpetsl: I'. ne @pus, B. Moranncen, H.M. BaBuios.

Tabmumel u cxembl: «Bunbl u3aMeHYMBOCTHY, «Moau(UKAIMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAs  WM3MEHYMBOCTDY, «Meitio3y, «On1010TBOPEHUEY, «I'eHeTHUECKIE
3a00eBaHus YeIoBeKay, «Bumbl myTaruiiy.

Obopydosanue: XuBble U TepOapHbIE AK3EMIUISPbl KOMHATHBIX PACTEHUN, PUCYHKHU
(dotorpadun) )KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYHBOCTH.

Jlaboparopnass pabora  «VccrenoBanue ~— 3aKOHOMEpPHOCTEH — MOAM(DHUKAIMOHHOMN
n3MeH4UBOCTH. [IocTpoeHre BapraliMOHHOTO psijla ¥ BapUaLMOHHOU KPUBOW.

[TpakTuueckas pabota «MyTtanuu y 1po30(uisl (Ha TOTOBBIX MUKPOTIpENnaparax ).

Tema 8. I'enemuka uenosexa

Kapuotun uenoBeka. MexayHaponHas IporpamMma HMCCIEIOBAaHHS TI'€HOMa 4YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YeJIOBEKa: TeHEATOTHYeCKU, OJM3HEIIOBBINA, ITUTOTCHETUUECKHM,
NONYJIALMOHHO-CTATUCTUYECKUH, MOJIEKYJISIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpeAesiCHNE
TE€HOTHIA: OJJHOT€HOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomombto [T1P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nu ¢ HacieaCTBEHHOM MpeapacnoiOKEHHOCTbIO. 3HAYEHHE MEIUIIMHCKOW TEeHETHKU B
NPEIOTBPALICHUN W JICUCHWU TEHETHUYECKUX 3a00JIeBaHU uenoBeKa. MeIuKO-TeHETHYECKOe
KOHCYNbTHpOBaHUE. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETUUECKOTO IPpy3a». DTUUECKUE ACTIEKThI
HCCJIEIOBaHUM B 00JIACTH pPEJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.
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I'enernyeckue GakToOpbl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKa K (PU3UYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpYyKawollel cpenpl. ['eHeTnueckas MpeapacnoioKeHHOCTb
YeJIOBEKa K MaTOJIOTHUSIM.

Jemoncmpayuu: Tabmuier 1 cxembl: «KapuoTun denoBekay, «MeTombl H3ydEHHS
TeHETUKH YesioBekay, «[ eHeTnueckue 3a00eBaHUS YETIOBEKaY.

[TpakTuueckas padota «CocTaBlIeHHE W aHAJIU3 POAOCIOBHOM.

Tema 9. Cenexkyusn opecanuzmos

JlomecTukanuss ¥ CEJNEKUUsA. 3apoXKJICHUE CEeIeKUMM M JOMECTUKAlUU. YUeHUe
H.U. BaBunoBa o LleHTpax NpOUCXOXIEHHS W MHOTrooOpa3usi KyJIbTYpHBIX pacTeHHUH. Poib
CEJIeKLIMU B CO3JIaHUM COPTOB PAcCTeHUM U MOpoJ KUBOTHBIX. COpT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HaciaeACTBEHHOW u3MmeHuumBocth H.M. BaBuioBa, ero 3HaueHue s
CEJICKIIMOHHOMN paOOTHI.

Meroapl  ceneKIMOHHOW  paboThl.  VMICKyCCTBEHHBIH  OTOOp:  MacCOBBIA |
WHIUBHUIYAIbHBIA. OTanbl KOMOMHAITMOHHOW CeleKIuu. VICcmbITaHuE MPOU3BOMUTENCH 10
noTOoMCTBY. OTOOp 1O TE€HOTHUIY C IOMOINBIO OIEHKH ()EHOTHUIIA TIOTOMCTBA W OTOOp MO
reHoTuny ¢ nomoibto ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIIMOHHOW paboThl. PamuanoHHBIN u
XUMHYECKH MyTareHe3 KakK WCTOYHHK MYyTallMid y KYJIBTYpPHBIX (DOpM OpraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEAAKTUPOBAaHUS M MeTonoB pekomOumHaHTHbIX JIHK s
MOJIY4EHUSI UCXOTHOTO MaTepuaa JUisl CEeNEeKINH.

[Tonyuenne mnonumaonnoB. BHyTpuBuaoBas rulOpuamn3anus. bIU3KOpOIACTBEHHOE
CKpellMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. I'eteposuc u
ero mnpuuuHbl. Vcmnonb3oBaHnue rerepo3uca B cenekiuu. OtganéHHas TUOpUIM3ALINA.
[Ipeononenne Oecroausi MEXBUAOBBIX THOPUAOB. JIOCTHKEHUS CENEKIHH PpACTCHHA W
JKUBOTHBIX.

CoxpaHeHre M M3Yy4YEHHE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX
poaugeit sl Co3/IaHusl HOBBIX COPTOB M TUOPUIOB CEIHCKOXO3SIMCTBEHHBIX KYIBTYP.

Hemoncmpayuu:  Iloptpersi: H.W. BaBunos, W.B. Muuypun, I'.Jl. Kapneuenko,
ILII. Jlykpsinenko, b.JI. Actaypos, H. bopnoyr, JI.K. benses.

Tabmuis! u cxembl: «L{eHTpbI MPOUCXOXKACHUS U MHOTOOOPA3Hsl KyJIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTMYECKHMX PSJAOB B HACIEACTBEHHOM HW3MEHUMBOCTH», «METonmbpl celekuum»,
«OT1nanénnas rudpuan3anus», «MyTareHesy.

JlaGopatopnast paborta «l3yyeHne COpTOB KYJIbTYPHBIX PAaCTEHUH M MOPOA JOMAIIHUX
YKUBOTHBIX.

Jlaboparopnas padota «/3y4eHre METOIOB CENEKIIUU PACTCHU».

[TpakTuyeckas padora «IIpuBUBKa pacTeHUII».

Tema 10. Buomexnonozusn u cunmemuyeckas ouoaozus

OOBbeKThl, HCMNONb3yeMble B OMOTEXHOJOTHH, — KJIETOYHbIE M TKAHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MbI, HUX XapaKTepUCTUKA. TpaauluOHHAas OMOTEXHOJIOTHS: XJeOoneyeHue,
MOJTy4YeHUE KHCIOMOJIOUHBIX MPOJYKTOB, BUHOAENUE. MUKpOoOHoIornueckuii cuutes. OObeKThI
MUKPOOUOJIIOTHYECKUX TexXHOoNIOoTui. [Ipon3BoACTBO OeNKka, aMHHOKHCIOT U BUTAMUHOB.

Co3nanve TEXHOJIOTMM M HMHCTPYMEHTOB  IICJICHANPABICHHOTO U3MEHEHHS U
KOHCTPYUPOBAHHUSI TEHOMOB C I1€JIbIO TIOJIYYEHUsI OPTraHU3MOB M UX KOMIIOHEHTOB, COJIEpPKAIINX
HE BCTPEYAIOIINECS B IPUPOAEC OMOCHHTETUIECKHUE MY TH.
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Knerounas mnxeHepus. Meronpl KyiabTypbl KJIETOK M TKaHEH PACTEHUN M JKUBOTHBIX.
Kpunobanku. Comaruueckas TuOpuanM3alnus M COMaTHUECKUM smOpuorenes. lcmonb3oBanue
ralioOuJI0B B CeleKUMM pacTeHud. HckyccTBeHHOE OIIONOTBOpeHHE. PekoHCTpyKuus
AWIIEKIETOK U KJIOHUPOBAaHUE KUBOTHBIX. MeTO/ TpaHCIUIaHTALUU SAEP KIETOK.

XpOMOCOMHasi U TeHHas WHXeHepusi. ICKyCCTBEHHBIN CUHTE3 T€Ha U KOHCTPYUPOBAHHE
pekomOunanTHbx JIHK. JlocTkeHus W MepCcreKTHBBI XpOMOCOMHOM M T€HHOW WHIYKEHEPHH.
DKOJOTUYECKHE U ITUYECKHE MTPOOIeMbl T€HHOI UHKEHEPUH.

Menumuackue  O6uorexHonoruu. Iloctrenomuass uumdpoBas  MeauuuHa.  [IIP-
MUArHOCTHKA. MeTaOOOMHBINH aHanu3, TEHOICHTPUYECKUI aHallM3 MpOTeoMa 4YeNOBEeKa IS
OLIEHKH COCTOSIHMSI €T0 370pOBbsl. Vcronbp3oBaHNe CTBONIOBBIX KJIETOK. TapreTHas Tepanusl paka.
30-6uonmxkeHepust s pa3pabOTKU (YHIAMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHH,
CO3/1aHUS KOMITJIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTHI TPEXMEPHOTO0 OHOMPUHTHUHIA u
ckaddonaunra s pemeHus3a1ad nepcoHaIn3upPOBaHHON METULIUHBL.

Coznanne BEKTOPHBIX BAaKIUH C IENbI0 oOecreyeHrs: KOMOMHUPOBAHHOM 3allUThl OT
Bo3Oyauteneri OPBU, ycraHoBiIeHHE MOJICKYJIAPHBIX MeXaHM3MOB (yHkiuonupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00JIeBaHMs YEIOBEKA U KUBOTHBIX.

Hemoncmpayuu: Tabmunpl u  cxembl:  «lcronb30BaHHE MHUKPOOPTaHHU3MOB B
MIPOMBILIUIEHHOM MPOU3BOJCTBEY, «KileTouHas unxkeHepus», «I 'eHHass HHXKEHEPUsI».

Jlaboparopnas padota «M3yueHrne 00beKTOB OMOTEXHOIOTHI.

[IpakTueckas pabota «IlonydeHre MOIOUHOKUCIBIX MPOTYKTOB.

Tema 11. 3aporcoenue u pazeumue I80110UUOHHBIX NPEOCMABICHUIL 8 OUON0ZUU

OpomounonHass Teopust Y. Jlapsuna. [lpennochbuik BO3HMKHOBEHUS JapBUHHU3MA.
Kuzup m HayyHas gestenbHocTh Y. JlapBuHa. JIBWKyliyMe CHIIBI 3BOJIIOIMUA BHUIOB 10
Y. lapBuHy  (BBICOKasi MHTEHCHUBHOCTb PA3MHOXEHHUS  OPraHU3MOB, HACJIEJICTBEHHAs
U3MEHYMBOCTb, O60ph0a 3a CyIIeCTBOBAaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunretndeckord Teopun odBomonuu (CTD). HeiirpanbHas Teopus
sBosrori. COBpEMEHHAsi SBOJIIOLMOHHAS OHOJOTHs. 3HAue€HHE HBOJIOIMOHHOW TEOpUH B
(GbOopMUPOBAHUYN €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

Jlemoncmpayuu:

[Toptpetsr: Apuctotens, K. Jlunnei, XK. Jlamapk, O. Cent-Unep, K. KroBbe, Y. [lapBuH,
C.C. YerBepukos, N.U. [lImansraysen, [. Xongein, /K. benses.

Tabmuubl u cxemsl: «Cuctema >xuoid ipupozsl (mo K. Jluauer)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusM (OpMHUPOBAaHUS TPHCIIOCOONCHUH Yy PpacTeHUH H
XKUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. [lapsuna», «Haxonku
Y. Mapsuna», «Popmbl 00prObI 3a cymiectBoBaHHe», «Ilopoasl romy6Geit», «MHoroobpasue
KYJIBTYpHBIX (opM KamycThl», «[lopoapl JOMaNIHUX KUBOTHBIX», «CxemMa 00pa30BaHUsS HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHUS ABMXKYIIUX CHJI 3BOJIONHUNY, «OCHOBHBIC
MOJIOKEHUSI CHHTETUYECKON TEOPHUH IBOJIIOLIAN.

Tema 12. Mukporeonwyusn u eé pe3yiomamal

[Tonynaums kak 3JeMeHTapHas eAuHuIa SBOMOUMUA. COBPEMEHHBIE METOJABI OLEHKH
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYpHI monyisaiuii. i3menenne renodoHa monyssimun Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH TIeHeTHYecKoro pasHoBecus JIx. Xapaw,
B. BaiinGepra.

OneMeHTapHble (DaKTOpHl (IBMXKYIIME CHIIBI) SBOMIONMHA. MyTalMOHHBINA MpoIecc.
KoMmOuHatuBHasi m3MeHUYMBOCTh. Jlpeiid reHoB — ciydaiiHble HEHANpPABJICHHBIC W3MEHEHUS
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gacToT aenedt B momynsamusax. Oddexkr ocHoBatens. Murparuu. W3omsuus TOMyIISIHA:
reorpaguueckas (IpoOCTPaHCTBEHHAs ), Onooruyeckast (pernpoayKTUBHAS).

EcrecTBeHHbIil 0TOOp — HampaBistomuii (akrtop »Botoruu. DOpMBI €CTECTBEHHOTO
oTOoOpa: IBWKYIIMHA, CTAOMIM3UPYIOIINM, pa3pbiBarommi (au3pyntuBHBI). [lomoBoit ot6op.
Bo3HHMKHOBEHNE U 3BOJIOIMS COLIMATIBLHOTO MTOBEACHUS KUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHU3MOB KakK pe3ylbTaT MHKPOIBOMIOLMU. BO3HUKHOBEHHE
MPUCTIOCOOICHUI y opraHn3MoB. ApoMopdo3sl B uanoaaanTauu. [Ipumepsl npucmocodieHui
y opranu3moB: Mopdonoruueckue, (U3HOIOTHUECKHE, OHOXMMHUYECKHE, TOBEICHYCCKUE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpa3zoBaHue Kak pe3yiabTaT MHKPOAIBOJIOIHH.
W3onauuss — xmoueBoil (akrop BumooOpasoBanus. Ilyth u crmocoObl BUIOOOpa3OBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMMIATPUYECKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonauzanus, rudpuanuzans). JJIMTeIbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl HopMUpOBaHUS OHMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp o3BOmIOLMOHHON OHONOTMHM B pa3pabOTKEe HAYYHBIX METOJOB COXPAaHEHHUS
O6unopa3HooOpaszus. MUKPOIBOMIONUS U KOIBOJIOLHMS TMApa3UTOB M UX XO035€B. MeXaHU3MBI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

Jemoncmpayuu: Ioptpetsr: C.C. UerBepukos, 2. Maiip.

Tabmuuel u cxembl: «MyTalMOHHAs HM3MEHYHBOCTHY, «llomynsiuonHas CTpyKTypa
BUna», «Cxema mposiBjeHUs1 3akoHa Xapau-BaitHOepra», «/[BWKyIue CHIIBI 3BOJIOIUN,
«IKOJOTHYECKasT HM3OJSIIUS TOMYJISIUNA CeBaHCKOW Gopenny», «l'eorpaduueckas H30JAIUAS
JUCTBEHHMIIBI CUOUPCKOM M JIMCTBEHHUIIBI JaypcKoity, «[lomynsiuoHHbIe BOTHBI YUCIEHHOCTH
XHUIIHUKOB M KepTB», «(Cxema JeHCTBUS €eCTEeCTBEHHOro oroopa», «DopMbl OOprOBI 3a
CYIIIECTBOBaHHE, «MaaycTpuanbHbIi MEJIaHU3M», «Kusbie HCKOTIaeMbIey,
«[TokpoBUTENBCTBEHHAsI OKpacka >KHMBOTHBIX», «lIpemympexnaromas oOKpacka >KUBOTHBIXY,
«Puznonoruueckue agantaun», «IIpucrnocobeHHOCTh OPraHUu3MOB M €€ OTHOCHUTEIBHOCTBY,
«Kputepun Buna», «Bunsl-aBoitHuKH», «CTpykTypa BHIa B mpupoae», «CrocoObl
BUupooOpasoBanus», «l'eorpaduyeckoe BHIOOOpazoBaHMe TPEX  BUAOB  JIAHABILECH,
«IKoJoTHYeCKOe BHUIA000pa3oBaHUe BUIOB cHHHI, «llomuruionmsl pacteHuit», «KamycTHo-
peIeYHBINA THOPUITY.

Obopyoosanue: Tepbapuyl pacTEHUHN, KOJJICKIIMM HACEKOMBIX, Uydesa MTHIl U 3Bepel ¢
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yydyena MNTHIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacteHuil OIM3KUX BUAOB, 00pa30BABIINXCS PA3TUYHBIMU CIIOCOOAMH.

JlaGopaTopnas pabora «BbIsiBIeHHE H3MEHYMBOCTH Y 0COOEH OJTHOTO BUIAY.

Jlaboparopnass pabora «lIpucrnocoOneHus OpraHU3MOB H WX OTHOCHUTEIbHAS
EJIeCO00Pa3HOCTHY.

Jlaboparopnas pabota «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 13. Makposeonrouus u eé pe3yibmamaot

Metoael  u3ydeHus MakpodBomronuu. [laneoHTonmormyeckue METONbl  H3YYECHHUS
sBomonu. [lepexonnpie popmbl U GUIOTEHETUYECKUE PSIbI OPTaHHU3MOB.

buoreorpadpuueckue meronpl u3ydeHus osBomonuu. CpaBHeHHE (IOpsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiau. BUIbI-9)HIEMUKH U PETUKTHL.

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOIbl U3yYCHHS HBOJIOIHH.
I'eHeTnueckue MeXaHM3MbI SBOJIIOLIMU OHTOTCHE3a W TIOSABJICHUS HBOJIOLMOHHBIX HOBILIECTB.
["'omonornyHble ¥ aHAIOrMYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsIpHO-
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TeHEeTUYECKUue, OHOXMMUYECKHMEe M  MaTeMaTH4YeCKUE METOJIbl  M3YUEHHs  SBOJIOLUHU.
I'omonoruunsie rensl. COBpeMEHHbBIE METOIbI TIOCTPOCHHUS (PUIIOT€HETHYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTallUU U SBOJIIOLMS TEHOMOB.

O6mme 3akoHOMepHOCTH (TIpaBWiIa) dBOMONMHA. HeoOpaTHMOCTh  DBOJIIOIUH.
AnanrtrBHas panranvs. HepaBHOMEpHOCTh TEMIIOB HBOJIFOLUU.

Jlemoncmpayuu: Toptpetsl: K.M. bap, A.O. KoBanesckuii, @. Mroep, J. ['ekkens.

Tabmuubl u cxeMbl: «DUIIOTEHETHUECKUH PSIJT JIOMATN», KAPXEONTEPUKC», «3BEPO3yOBIe
sepbl», «Creronedansly, «Puanoputsr», «CeMeHHBIE MAaOPOTHUKNY, «buoreorpadudeckue
30HBI 3emnn», «Jlpeiid koHTHHEHTOB», «Penmukrtbl», «HadampHble cTaauu SMOPHUOHAIBHOTO
pa3BUTUS  TMO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE ¥  aHAJOTUYHBIE  OPraHbD,
«PynumMeHTB», «ATaBH3MBI», «XPOMOCOMHBIE HAOOpBI uelOBEKa W IIUMMaH3e», «laBHbIE
HaIpaBJIEHUS IBOJOLUNY, «O0IIMe 3aKOHOMEPHOCTH YBOJIIOLIUN.

ObopydosaHue: KOJUIEKIMH, TepOapuu, MYJSKH HCKOMAeMbIX OCTATKOB OPraHHW3MOB,
MYJISDKH TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJAHUMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIUH
HaCEKOMBIX.

Tema 14. Ilpoucxoxcoenue u pazgumue Hcu3Hu Ha 3emie

Hayunble TrHUMoTe3sl MPOUCXOXKIEHHS XH3HH Ha 3emie. AOWOreHe3 M HaHCIEePMUS.
JloHayuHbIE TPEJICTaBICHMUSI O 3apOXKACHUU JKM3HM (KpealnoHHW3M). ['mmore3a HOCTOSHHOTO
caMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onsltaMu @. Peau, JI. Cnamnanuanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE d3Tambl HEOpraHWYEeCcKOW HBomonuu. I[lnanerapnas (reojoruueckas)
SBOJIONMS. XWMHYECKas dBOJIONUS. AOWOTCHHBIH CHHTE3 OpPraHMYEeCKHUX BEIIECTB U3
Heopranndeckux. Omeir C. Mumiepa u . FOpu. OOpa3zoBaHue MOIMMEPOB W3 MOHOMEPOB.
KoanepBatnas runoreza A.M. Omnapuna, rumorte3a mnepBuuyHoro Oynbona JI. XomneiiHa,
reHetnueckas rumoresa ['. Ménnepa. Pu6osumsl (T. Yek) u runoteza «mupa PHK» Y. 'unbepra.
dopmupoBaHue MeMOpaH 1 BOZHUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emnum u Mertoasl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
I'eoxponomorust u e€¢ wmeronel. OrTHocuTenbHass W aOCONIOTHAsT  T€OXPOHOJOTHSL.
['eoxpoHONOrMYecKas mKana: 30Hbl, 3pbl, IEPUOABI, JTOXU.

HauanbHbie 3Tansl opranndeckoi 3Bosronuu. [losBieHre u 3BONONNS MEPBBIX KIETOK.
Opontonuss Merabonu3zMa. BosHukHOBeHHEe mepBbIX SKocucteM. CoOBpeMeHHbIE MHKPOOHBIE
OMOTUIEHKM Kak aHajor mepBbiX Ha 3emiie coodmectB. CtpomaronuThl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHne sykapuoT (cMMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOXKIECHUE BUPYCOB.
[IpoucxoxxneHrue  MHOTOKJIETOYHBIX  OpraHM3MOB. BO3HMKHOBEHME  OCHOBHBIX  TI'pYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl ABOJIONUUA BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl PACTCHHIA.
Beixon pactenuid Ha cymry. I[losiBieHHe CHoOpOBBIX pacTEHMI M 3aBOCBAHUE HMMHU  CYIIIH.
Cemennblie pactenus. [IpoucxoxaeHne NBETKOBBIX PACTCHHIA.

OCHOBHBIE 3Tambl HBOJIOLUU XKUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpaOBbIE
XKHUBOTHBIC. J)KU3Hb B BOjIe. DBOJIONMS MO3BOHOUHBIX. [Iporcxoxnenne ampuOuii U penTHiIuil.
[Ipoucxoxxnenne miekonurtaoumx u nrtull. [IpuHnun ximouyeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U TI03BOHOYHBIMH KHUBOTHBIMU CYILIH.
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Pa3BuTtne xu3HM Ha 3emiie IO dpaM U MEpUOJAM: apxeil, MpoTepo30l, Naneo3oi,
Me3030H, KaitHo30#. O0Ias XapakTepruCTUKa KIIMMAaTa U Te0JIOTHIecKuX nporeccoB. [losBiaenne
U PacIBET XapaKTEPHBIX OPraHMW3MOB. YTJIe00pa3oBaHUE: €ro YCIOBUS U BIMSHUE HAa Ta30BBIN
cocTaB aTMOCHEpHI.

MaccoBble BBIMUPAHMS — SKOJOTHYECKHE KpU3UChl npouuioro. IIpuuuHsl n ciaeactBus
MaccOBbIX BbIMHpaHHi. COBpEMEHHBIN AKOJIOTHYECKHUN KpHU3UC, ero ocobeHHoctu. [Ipodiema
coxpaHeHus Onopa3zHooOpasus Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHIunbl Kiaaccupukanum OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

Lemoncmpayuu: Iloptpersr: ®. Penu, JI. Cnamnanuanu, JI. [Tacrep, W.M. Meunukos,
A.WN. Onapun, . Xongeitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuubr u cxeMbl: «Cxema onbita . Penny, «Cxema ombita JI. [lacTepa mo u3ydenuro
caMo3apoxkaeHus: xKu3HW», «Cxema ombita C. Mwmuiepa, I'. FOpu», «3Tanbsl HeopraHUYECKOM
3BOIIOLNNY, «l'eoxpoHosornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON HBOJIFOLUNY,
«Cxema o00pa3oBaHHsl JYKapHOT NyTéM cuMOHMoreHeza», «CucreMa JKHBOW MPUPOIBI»,
«Ctpoenue  Bupyca», «Apomopdo3sl pactenmit»y, «PuHHOPUTH», «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOgOpocan», «Mxm», «llanmoporHukm», «l'onoceMeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTHUS KUBOTHOTO MHPaAY,
«Apomopdo3sl  KHUBOTHBIX», «lIpocteiimmey», «Kumednononoctaeie», «l[lnockue uepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMbIkaromuecs», «IItunpy,
«Mnekonuraromuey, «Pa3Butue KHU3HM B apxelckod ape», «Pa3BuTHe KHM3HH B
MpPOTEPO30MCKON 3pey, «Pa3BuTue >KU3HU B MNANECO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BUTHE XM3HU B KaWHO30MCKOW 73pey», «CoOBpEeMEHHass CUCTEMA
OpPraHMYECKOT0 MUPaAy.

Obopydosanue: Tepbapuu pacTeHHU pa3IUYHBIX OTAETOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE MpenapaTbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOXHX, CKEJIETHI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl M 3BEpel, KOJUIEKIMM OKAMEHEJIOCTEH, MOJE3HBIX
MCKOIIAEMBIX, MYJISIKU OPIraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanpHast nabopatopHas pabota «MopaenupoBanue omnbiToB Musuiepa-lOpu 1o
M3YYEHHIO a0MOTEHHOTO CHUHTE3a OpraHMYeCKUX COSIMHEHHH B MEPBUYHON aTMochepe».

Jlaboparopnas pabora «l3ydeHue u ONHMCAaHME MCKOMAEMbIX OCTaTKOB JPEBHUX
OpPraHU3MOBY.

[Tpaktruueckas padora «M3yueHue 0COOEHHOCTEN CTPOCHUS PACTCHUN PAa3HBIX OTAEIIOBY.

[TpakTuyeckas padora «M3yueHue 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX )KUBOTHBIX).

Tema 15. Ilpoucxorcoenue uenogeka — aHmponozenes

Pa3nensl 1 3a7aun aHTPONOJIOTUU. METobI AaHTPOIIOIOTHH.

CraHoBIEHHUE TPEICTABICHUN O MPOUCXOXKICHUM YEIOBEKAa. PeIurno3Hble BO33pEHUS.
CoBpeMeHHBIE HAYYHbIE TEOPHH.

CxoacTBO 4enoBeKa C JKUBOTHBIMH. CHCTEMAaTHYECKOE TIOJIOKEHUE  YeJIOBEKA.
CBuzerenbcTBa CXOACTBA Ye€JIOBEKa C JKMBOTHBIMHU: CpaBHHUTEIbHO-MOp(doioruueckue,
IMOpHONIOTUYECKUE, (U3UOIOr0-OMOXMMHUYECKUE, TMOoBeAeHYecKue. OTIMYus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOXO0XI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO
MO3ra ¥ BTOPOH CUTHAJIbHOW CHUCTEMBI.

JBwxkyunme cuiabl  (pakTopbl)  aHTpOINOreHe3a: OWMOJIOTHYECKHE,  COLUAJbHBIE.
CooTtHonieHre OMOJOTHIYECKUX U COLUATIBHBIX (PAKTOPOB B AHTPOIIOT€HE3E.
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OcHOBHBIE CTaIUU aHTpoOIIOTreHe3a. PaHHue 4enoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JI0JIeH. ABCTPAIONUTEKH —
JBYHOTHE INPEIKH JIIoAcH. UelnoBeK yMenbli, NEepBble U3TOTOBJICHUSA OpPYAUN Tpyna. UemoBek
MPSIMOXOJISITUN M TEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprekuii —
00ImuniA MPeI0K HeaHAePTATLCKOTO YEJIOBEKa U YeIOBEKa pa3yMHOT0. YeIoBeK HeaHIepTaIbCKUN
Kak BHUJ JIIOJICH XOJIOJHOrO Kiumara. YemoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JTEHHCOBCKHI
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHoOMHUKa.

DBOIIIOLIMSI COBPEMEHHOI'O 4ejoBeka. EcTecTBeHHBIN OTOOpP B MOMYJSAIUAX 4YeTOBEKa.
MyTtanuoHHbIi npouecc U noauMopdusm. IlonyasuoHHbIe BOJIHBI, Apeii¢ reHOB, MUTPALUs H
«3¢ ekt ocHOBATENS» B MOMYISLUAX COBPEMEHHOTO YEIOBEKa.

Uenoseueckue pacel. [lonsitue o pace. boinbiine pacel: eBporeouHas (e€Bpasuiickas),
aBCTpaJIo-HErpOuHAs (IKBATOpHAIIbHAS), MOHTOJIOUIHAS (a3UaTCKO- aMepHKaHcKas). Bpems u
NyTH pacceleHHWs 4YeloBeKa MO I[ulaHere. EnuHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh  4YeloBeKa K  pa3HbIM  YCJIOBHUSIM
OKpY’Karole cpenbl. BiausHue reorpaduueckoit cpenpl U Apeida reHoB HA MOPQOJIOTHIO U
(U3UOIIOTHIO YEeTTOBEKA.

MeXIUCUUTUIMHAPHBIE METOAbl B (GU3MUECKON (OMOIOTUYECKOW) aHTPOIOIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOMOJIOTUS W MaJCOAHTPOIOJIOTHST  YEJIOBEUYECKUX  IMOMYJISALUM.
buocouuanbHble  WcclenoOBaHUS ~— NPUPOABI  4YellioBeka.  VcciemoBaHue — KO3BOJIOLMH
OHMOJIOTHYECKOTO U COLIMATBHOTO B YEJIOBEKE.

Jlemoncmpayuu: Toptpetsl: U. lapsun, JI. Jluku, A.5. Porunckuii, M.M. I'epacumos.

Tabmuupr u cxembl: «MeToabl aHTPOMOJIOTHHY», «[OJJOBHOM MO3r YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBI», «CKeJeT yenoBeKa M CKeleT MmuMmnaHzey», «PymumeHTsl u
aTaBU3MBbI», «/IBHKYIIIE CUIIBI aHTPOIIOTEHE3a», «DBOJIIOIMOHHOE JIPEBO YETIOBEKAY,

«ABcTpanonutek», «YUenoBek ymenblii», «HemoBek NpAMOXOIAMIMI», «JleHncoBckuii
yenosek» «Heanaepranbup», «KpomanboHubl», «lIpenku dyenoBekay, «ITambl 3BOJIOLHUU
yesnoBekay, «Pachel uenmoBekay.

O6opynoBaHue: MyJISHKH OKaMEHEIIOCTEH, MPEAMETOB MaTEPUATLHOW KYJIbTYpPhI IPEIKOB
4yenoBeka, penpoaykiuu (dotorpadun) KapTUH C  MHUGOJIOTHYESCKUMH H  OUOICHCKUMH
CIOXKETaMH MPOUCXOKICHHSI YeloBeKa, ¢poTtorpadun HaX0J0K MCKOMAEMbIX OCTAaTKOB Ye€lIOBEKa,
CKEJIET YeJIOBEKAa, MOJIENb Yeperna YelOoBeKa M Yepena MIUMIIaH3€, MOJEIb KUCTH 4YEJIOBEKa U
KHCTH IIAMITaH3€, MOJIEIIM TOPCa MIPEAKOB YEJIOBEKA.

Jlaboparopnass pabota «l3ydueHue OCOOCHHOCTEW CTpPOEHUS CKeleTa YeJOBeKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

[TpakTrnyeckas padota «M3ydeHue SKOJIOTUIECKUX alaliTalliil YeIOBEKa.

Tema 16. Dkonocus — Hayka 0  63AUMOOMHOWIEHUAX  OP2AHUZMOG U
HAO0OP2AHUIMEHHBIX CUCHEM C OKPYIcalouieil cpeooil

3apoxaeHue ¢ pa3BuTHE OHKojorun B Tpynax A. ['ymbomsara, K.®. Pymswe,
H.A. CeepuoBa, . I'ekkens, A. Tencnu, B.H. Cykauépa. Paznensl u 3amaun sxonoruu. CBsizb
3KOJIOTHH C JPYTUMHU HAyKaMH.

Metonst 3xonoruu. [loneBbie HaOMIOACHNS. DKCIIEPUMEHTHI B SKOJIOTHH: TPUPOIHBIC U
nabopaTtopHbie. MoienupoBaHie B 3KOJIOTMH. MOHUTOPHHT OKpY’Karomiei cpepl: JOKaIbHbIH,
pErMOHAIBHBIN U TTI00ATBHBIN.



15

3HaueHUE KOJIOTMYECKUX 3HAHUM I YeJoBeKa. DKOJIOIMUECKOE MHPOBO33PEHHE Kak
OCHOBAa CBS3€H YeJIOBEUeCTBA € MNpUpoaod. POpMHUpPOBAaHUE DKOJOTMYECKOW KYJIbTYypbl U
HKOJIOTMYECKOI IPaMOTHOCTH HACEJICHUS.

Lemoncmpayuu: Tloptpetsr: A. I'ymGomear, K.®. Pynee, H.A. CeBepuio, O. ['ekkensp,
A. Tencnu, B.H. Cykaués.

Tabmuipl u cxeMbl: «Pazfensl 3Kon0runy, «Metoabl 3KoIoTuny», «CxemMa MOHUTOpPUHTA
OKpY>KaIoIle Cpeab».

Jlaboparopnas pabota «/3ydeHre METOI0B IKOJIOTUIECKUX UCCIICTIOBAHUIN.

Tema 17. Opzanusmol u cpeda ooumanus

Okonorndyeckue (akropel M 3aKOHOMepHOCTH uX JeiictBua. Knaccupukanums
IKOJIOTHYECKUX  (haKkTOpoB:  aOMOTHYECKHe, OHOTHUYEcKHe, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH JACHCTBUsS dKojJormdeckux ¢aktopoB. [Ipasmio munumyma (K. Hlnpenrens,
1O. JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTAaHU3MBI.

Abuotnyeckue paxropsl. CBET Kak 3Konorudeckuii pakrop. [leficTBre pa3sHbIX y4acTKOB
COJIHEYHOTO CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PAacTEeHUNH U >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CUrHanbpHas posb cBeTa. DOTOnepruoan3m.

Temmeparypa kak skosorudeckuil Qaxtop. JlefictBue TemmepaTypsl Ha OpPraHU3MBL.
[loiikunorepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonorudeckuii ¢akrop. IIpucnocobnenus pacTeHUd K MOAIEPKAHUIO
BogHoro Oamanca. Kmaccudukammst pacreHuit mo oTHomieHWto K Boje. IIpucmocoOneHus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO pEXKHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAsl, Ha3eMHO-BO3AYIIHAs, MMOYBEHHAs, TNIyOWHHas
MOJIMTOYBEHHAsA, BHYTpHOpraHu3MeHHas. Du3NKo-XMMHUYECKHEe OCOOEHHOCTH cpell OOUTaHus
opranu3MoB. [IprcrnocobaeHns OpraHu3MoB K JKU3HU B Pa3HBIX Cpe/iax.

buonoruueckue putmbl. BHemHune u BHyTpeHHUE pUTMBI. CyTOYHBIE M TOAMYHBIE
putMbl. [IprcrnocobIeHHOCTh OPraHu3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUH KU3HHU.

Kuznennsie ¢popmel opranu3moB. [lonarue o xu3HenHoi gopme. KuzneHHbie HoOpMBbI
pacTeHui: AepeBbs, KYyCTapHUKH, KYCTApHUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHUE TPaBBHI.
JKuznennbie (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpoOHMOHTBL. OCOOEHHOCTH
CTpOCHHMsI M 00pa3a KU3HHU.

buotnueckne dakTopbl. Bumbl OHOTHYECKHMX  B3aMMOJICHCTBUN: KOHKYPEHITHSA,
XHUIIHAYECTBO, cUMOMO03 U ero ¢opMmsbl. [lapazutusm, koonepanus, MyTyaliu3M, KOMMEHCATU3M
(KBapTUpAaHTCTBO, HaxJeOHMYecTBO). Herpoduueckne  B3amMomeHCTBHS — (TONHUYECKHE,
dopudeckue, dadbpuyeckue). 3HaYCHHE OMOTHYECKHX B3aWMOJCWUCTBUU ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpefie ooutanus. [IpuHIUT KOHKYPEHTHOTO HCKITIOYCHHS.

Hemoncmpayuu: Tabmuupl U cXeMbl: «IKOJOTHUECKUe (PakTOpb», «CBETOBOW CHEKTPY,
«DKOJIOTUYECKUE TPYIIIbl *UBOTHBIX MO OTHOIICHUIO K CBETY», «TemIOKpOBHbIE dUBOTHBIEY,
«XOJOJHOKPOBHBIE KHUBOTHBIEY», «DU3NONOrMYECKUE aJanTaluu >KUBOTHBIX», «Cpempl
oOuTaHusi opraHu3moB», «buonoruueckue puTMmbl», <«Ku3HeHHBIE (OPMBI paCTECHUII,
«OKu3HenHble (OPMBI KUBOTHBIX», «IKOCHUCTEMA IIUPOKOIMCTBEHHOIO Jeca», «JKocHucreMa
XBOMHOTO Jecay, «llenmu mnuranusy, «XumHu4dectBo», <«llapazutuzm», «KoHkypeHLIHSY,
«CumbOmno3y, «KoMMmeHcamuzm.

Obopyoosanue: Tepbapum pacTCHH U KUBOTHBIX, MPUCIOCOOJICHHBIX K BIHSHHIO
pa3IMYHBIX  JKOJOTMYEeCKHX (DAaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUIl, CBETONIOOMBBIC, TCHENIOOMBbIE U TEHEBBIHOCIHBBIE KOMHATHbBIE
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pactenusi, TepOapuM W KOJUICKIIMHM TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTONYHBBIX
pacTeHuii, dYydena NTHULl M 3Bepei, repOapuu pacTeHHil, OTHOCAIIMXCS K THUrpodHTaM,
kcepoduram, me3oduTaM, KOMHATHBIC PACTEHHUS JaHHBIX TPYII, KOJUICKIUH KUBOTHBIX,
oOWTaIOUMX B pa3HbIX cpefax, repOapuul W KOJUIEKIUM PACTEHHUH M KUBOTHBIX, OOJIaJar0LINX
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu H
KOJUIEKIIMM DPACTEHUN W JKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIUHU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHYECKUX B3aUMOJECUCTBUAX.

Jlaboparopnas padoTa «BrIsiBiIeHHE TPUCTIOCOOICHII OPraHU3MOB K BIUSHUIO CBETA.

Jlaboparopnass paboTa «BBIsSBICHHE MPHUCIOCOONCHUI OpPraHU3MOB K BIIHSHUIO
TEMIIEPATypPbI».

JlaGopaTtopHass pabota «AHAaTOMHYECKHE OCOOEHHOCTH pacTeHUl M3 pPa3HBIX MeCT
oOuTaHUNY.

Tema 18. Ixonocusn euoos u nonyaayui

DKOJOrHYecKHe XapaKTepuCTHKHU nonyisiuu. [lomymsmus kak 6uonoruyeckas CUCTEMA.
Pons HeomHOpomHOCTH cpefbl, Pu3nUEeCKHX OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHAOB B
dbopMUPOBaHUU TPOCTPAHCTBEHHON CTPYKTYPHI MOMYIIsiuii. OCHOBHBIC TTOKA3aTEIH MOMYISIUU:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHASI M MOJIOBask CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMI
pocTa, CMEpPTHOCTh, MUTPALIHSL.

DKoJjioruueckasi CTpykTypa mnomyisiiuu. OLeHKa YUCIEHHOCTH Nomyisiiuu. /[nHamuka
NOMYJSIIMK U e€ perymsiius. buotnueckuii noreHuan nonyasiuuu. MoaenupoBaHue TMHAMUKA
nomynsuuu. KpuBble pocTa uucieHHOCTH mnomyisinuu. Kpuble BbDkuBaHUsS. Perynsmus
YHUCIIEHHOCTU TMOMYJSLMMA: poiib (AKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpateruu BuoB (T- u K-ctpaterumn).

[TonsTe 00 »KoMOrMUYecKo Huie BUAa. MecrooOuTaHue. MHOromMepHass MOJEINb
skosorndyeckor Humm J[.M. XarunHcona. Pazmepsl 3konornueckoil HumM. [loTeHunanbHas u
peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynasuui. Apeansl BUJIOB. Buabsl M UX JKM3HEHHbBIE CTPATErMH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHMS W MUIPAalUi >KMBOTHBIX. bHOJIOrMyeckue WHBA3UU
Yy>KEPOIHBIX BUIOB.

Jlemoncmpayuu: Toptpet: JI.1. XaTunHCOH.

Tabmuist u CXEMBI: «DKOJIOTHYECKHE XapaKTePUCTUKU TOTYJISILIII,
«IIpocTpaHCTBEHHasl CTPYKTypa MNomyiasinuu», «Bo3pacTHbple mNUpaMuIbl — MOMYISIIIUNY,
«CKOpOCTh ~ 3acelieHusl TOBEPXHOCTHM 3€MJIM  pa3IMYHbIMU  opraHuzmamm», «Mojenb
skosiorndeckoit Humu J[.M. XaTtauHcoHay.

O6opynoBanue: repOapuu paCTCHUM, KOJIEKIINN KHBOTHBIX.

Jlaboparopnast padota «IIpucrmocoOaeHust CEMSH paCTEHUN K PACCEICHUION.

Tema 19. Ixonozus coobuecmes. IkonozuuecKue cucmemol

CoobmectBa opranu3MoB. brorieHo3 u ero cTpykrypa. CBsi3u MEXIy OpPraHH3MaMH B
OHoILIEHO3E.

Okocuctema kak oOTkpbiTas cuctemMa (A.Jl. Tencnu). @OyHKIHOHATBHBIE —OJIOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue YpOBHH.
Tpodudeckue nenu u cetu. AGuorndeckue ONoku 3KocucTeM. [10UBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BeliecTB 1 MOTOK 3HEPTUHU B IKOCUCTEME.
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OcHOBHBIE TOKa3aTelnu »JKOCHCTeMbl. buomacca W mNpoaykuus. OKOJIOTHYECKHE
IUPaMU/IbI YUCEI, OMOMACCHI U SHEPTHH.

HanpaBienHnsle 3aKOHOMEpHBIE CMEHBI COOOILIECTB - cykueccuu. IlepBuunble u
BTOpPUYHBIE CYKLECCHM M UX NPUYUHBL. AHTPONOTreHHbIE BO3JEHCTBUS Ha CYKIIECCHU.
KnumakcHoe coobumiectBo. buopaznooOpasue U MOJHOTa KpPyroBOpoTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie 5KOCUCTEMBI.

AHTpOIIOT€HHbIE  JKOCUCTEMBL. Arposkocucrema. ArpoueHo3. Pazmuuus mexny
AQHTPOIIOTEHHBIMU U MTPUPOIHBIMH SKOCHCTEMaMH.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposckas ¢iopa u dayHa.
CunanTponuzanusi ropojckoil  ¢aynel. buomormueckoe u  XO34WCTBEHHOE 3HAUCHHE
arpo3KoCHUCTEM U YPOOIKOCHCTEM.

3akoHOMEpPHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aUMOJACHCTBHUN  OpPraHM3MOB B
sKkocucTemax. [lepeHoc sHepruM U BEIIeCTB MEXAY CMEKHBIMU 3KOCHCTEMaMH. Y CTOWYHBOCTD
OpraHU3MOB, TMOMYJISIMM M HSKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX
BO3JICHCTBUM.

MeToo510r1si MOHUTOPHHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX HKOCUCTEM.

Jemoncmpayuu: loptpet: A.Jl. Tencnu.

TaGnuue! u cxemsl: «CTpyKTypa OnoleHo3a», «IKOCUCTEMA IHUPOKOINCTBEHHOTO JIeCay,
«JKocucTeMa XBOMHOTO Jecay, «DyHKUMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEMEY,
«Kpyrosopor BemecTB B 23kocucteMey, «llemu mnuTaHus (macTOMIHAS, JETPUTHAS)»,
«OQKosornyeckas mupaMmmia ynucen», « JKojJorudyeckas nupamuga 6uomaccoly, «IKOIOrHuYecKas
nupamuja sHeprumy», «OOpazoBanue Oonota», «llepBuuHas cykueccusi», «BoccraHoBieHue
Jgeca Tocie Imoxapa», «JKOocHCTeMa 03epay», «ArpoueHos3», «KpyroBopoT BEIIECTB U MOTOK
SHEPTuu B arporenoze», «I[Ipumepsr ypOoskocucTem».

Obopydosanue: Tepbdapun pacTCHHUM, KOJUICKIUUM HACEKOMBIX, Wydesia MTHUI[ U 3BEPEi,
repOapuy KyJIbTYPHBIX M JUKOPACTYLINX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

[TpakTuyeckas pabota «M3ydyeHue u onucanue ypooIKOCUCTEMBDY.

Jlaboparopnast pabora «M3yueHnue pazHooOpa3us MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX.

Tema 20. buocgpepa - 2novanvnasn 3xocucmema

buocdepa — obmiermmaneTaprast o6osiouka 3emMiid, TA€ CYIIECTBYET WM CYIIECTBOBaja
XHU3Hb. PazBuTHe npencrasneHuit o 6nocdepe B Tpyaax . 3rocca. Yuenue B.U. Bepnaackoro o
6uocdepe. Obmactu 6nocheps! u e€ cocran. Kupoe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBOBaHUs 6uocdepsl. OcoOeHHOCTH OHOChephl Kak rI00anbHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Oumocepe. KpyroBopoTbl BemiecTB
OMOTEOXMMHUYECKHUE ITUKIIBI (YTiIepoa, a30Ta). PUTMUYHOCTH siBIEeHUH B OMocdepe.

3onanbHOCTh Ouochepsl. [Tonsitne o Guome. OCHOBHBIE OMOMBI CYIIH: TYHIpPA, XBOMHBIC
jeca, CMEUIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, yCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBS. KiTuMar, pacTUTENbHBINA U dKUBOTHBIM MUpP OMOMOB CYIITH.

CtpykTypa W (QYHKUMS SJKUBBIX CHUCTEM, OLEHKA MX PECYpCHOro MOTEHIHala u
O6unochepHbIX QYHKIUI.

Jemoncmpayuu: loptpetsi: B.U. Bepnanckuii, 3. 3iocc.

Tabnuuer u cxemsl: «I'eochepst 3emmn», «KpyroBopor azora B npupoje», «Kpyrosopor
yriaepojaa B npupozae», «Kpyrosopot kucinopoaa B npupozae», «Kpyropopor Boasl B IpUpOE»,
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«OcHoBHBIE Omombl cymmy, «Kmumarudyeckue mosica 3emmu», «Tyanmpaw, «Taiiray,
«CMmemannbii  nec», «lllupokonuctBenubiit secy, «Crenb», «CaBaHHa», «IlyCThIHSY,
«Tponmueckuii mecy.

ObopynoBanue: repoapuy pacCTEHU pPa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 21. Uenosex u okpyxcarouian cpeoa

DKOJIOTHUECKUE KpHU3UChI W WX MNpUYUHBIL. BosmelicTBue dYenoBeka Ha Owuocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHEe BOAHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kinumara.

AHTpOIIOTEHHOE  BO3JICHCTBUE Ha PACTUTEIbHBIM UM JKUBOTHBIM Mup. Oxpana
pacTUTEIBHOTO U KMBOTHOTO MHpa. OCHOBHbBIE MPUHIIUIIBI OXpaHbl IpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). borannueckue caubl U 300J0THUSCKUC
MapKH.

OcHOBHbIE MTPUHIIMIIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA U MPHUPOAbL. ParmonansHoe
MPUPOJIOTIONB30BAaHIE M COXpaHEHHE OMOJIOTHYECKOro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX AKOJIOTHYECKUX KpU3uCcOoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €T0 BEPOSITHBIE NIOCIEACTBHSIL.

Pa3Butre METO0B MOHUTOPUHTA PAa3BUTHUSL ONTACHBIX TEXHOTEHHBIX MPOIIECCOB.

Hemoncmpayuu: Tabnuubl M cXeMbl: «3arps3HeHuEe aTMocdepbl», «3arps3HeHHe
runpocoeprl», «3arps3HeHue 1ouBbly», «llapHukoBblii 3ddexr», «Ocobo oxpaHseMmble
MPUPOIHBIE TEPPUTOPUNY, «MOJeNn yIPaBIIEMOT0 MUPaY.

Obopyoosanue: Qotorpaduu OXpaHIEMBIX PACTEHUNW M >KUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®enepannu, KpacHoil KHUTH peruoHa.

IInanupyeMsbie pe3yJbTaTbl OCBOEHHMSI NPOrpaMMbl MO OHOJOTHH Ha YpPOBHe
cpeaHero o0uiero o0pa3oBaHus.

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yiabTaTaM OCBOCHHUS OOydYarONIMMUCS
pOrpaMM CpeaHEro o0IIero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U MIPEIMETHEBIE.

B cTpykType ITUUHOCTHBIX PE3yJIbTaTOB OCBOCHMS MPOrPAMMBbI IO OMOJIOTUU BBIJICICHBI
CICIYIONINE COCTaBISAIONIME: OCO3HAHWE OOYYAIOIUMHCS  POCCHMCKON  TIpakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH W CaMOOIPEEIEHUIO,
HaJIMYUMe MOTHBAIMM K OOy4YeHHIO0 OWOJIOTWH, LeJeHANpaBICHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPaJWLIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATENIBHOCTH  LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMHU  CHCTEME
OMoNOTHYecKoro  OOpa3oBaHMs, HAJWYME TPABOCO3HAHMSA  HKOJIOTUYECKOM  KYIbTYpHI,
CHOCOOHOCTH CTaBUTH LIEIH U CTPOUTH JKU3HEHHBIC IIIaHBbI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO OMOJIOTHH JOCTUTAIOTCS B €JUHCTBE
yueOHOM M BOCTIUTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHu IOBEACHHUS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHMUS,
CaMOBOCIIUTAHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEHN MO3UIMM JIMYHOCTH, NATPUOTH3MA U
YBa)XEHUS K 3aKOHY W IPaBONOPSIKY, YEJIOBEKY TPyJa M CTapUIeMy IOKOJIEHHIO, B3aUMHOI'O
yBOKEHUs, OCEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcJeIui0 W TPaaulysIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickon denepaunu, MpUpOaE U OKPYKaIOLIEH cpee.
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JInaHOCTHBIE Pe3yabTaThl OCBOCHUS YI€OHOTO MpeameTa «bHonorusy JOMKHBI OTPakKaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYAaIOLINXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMM, TMO3UTUBHBIX BHYTPEHHHX
yOeXJAeHHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OIIecTBa,
paclMpeHne KU3HEHHOIO OIbITa M OIbITAa JAEATEIbHOCTH B IPOLECCE pean3allid OCHOBHBIX
HaIlpaBJIEHUIN BOCIIUTATEIbHOMN 1E€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rPaKJAHCKOTO BOCIIUTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK OOYyYaIOMIErocss KakK aKTHBHOTO U
OTBETCTBEHHOTO 4YJIeHA POCCUIICKOT0 O0IIeCTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBaXKCHHE 3aKOHA H
paBOMNOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JESATENbHOCTU MPH CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHnr yueOHBIX U MO3HABATENbHBIX 3a/1a4, BHIITOJHEHUH OUOJIOIrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpENEsITh COOCTBEHHYIO TIO3MIMIO 10 OTHOLIEHHIO K SIBICHUAM
COBPEMEHHO KU3HU U O0BSCHSATH €€

YMEHHE YYHUTHIBaTh B CBOMX JICWCTBHAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHYS JIFOIeH C pa3HBIMH YOSKICHUSIMU, KyIbTYPHBIMU [IEHHOCTSIMHU

U COIIMAbHBIM MOJIO0KEHUEM;

TOTOBHOCTb K COTPYJHMYECTBY B TIPOIIECCE COBMECTHOT'O BBINIOJHEHUS Y4EOHBIX,
MO3HABATENIBHBIX W UCCIIEIOBATEIbCKUX 3a/1ad, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OIIOHEHTOB MPU 00CYACHUU CIIOPHBIX BOIPOCOB OMOIOTUYECKOTO COAEP>KaHMs; TOTOBHOCTD K
T'YMaHUTApPHOU M BOJIOHTEPCKOMN JEATEIbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHMUSL:

c(hOPMHUPOBAHHOCTH POCCUNCKOMN TPakIaHCKON MICHTHYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH IHepel PonauHON, ropAoCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOILIOE U HACTOSALLEE MHOTOHALIMOHAIILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOAHOMY HACICAUI0 U MaMSATHUKAM MPUPOIbI,
JIocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIGHMBATh BKJAJ POCCUHCKMX Y4YEHBIX B CTAHOBJIEHHWE U pa3BUTHE
O1OoJ0TUY, TOHUMAaHMsI 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

uaeitHas  yOeXAEHHOCTh, TOTOBHOCTb K CiHyXeHHo u 3amute OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) JyXOBHO-HPABCTBEHHOI'O  BOCIIMTAHUS: OCO3HAHUE JYXOBHBIX ILIEHHOCTEH
poccuiickoro Hapona; cOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS,;
CIIOCOOHOCTH OILIEHMBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,

OPHUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOrO BKJaJa B TOCTPOEHHE YCTOMYMBOrO OyAYIIEro; OTBETCTBEHHOE
OTHOILIEHHE K CBOMM POJHWTEISM, CO3/JaHMI0 CEMbHM Ha OCHOBE OCO3HAHHOTO MPUHATHSA
LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPAAUIIMSIMU HapoaoB Poccuu;

4) ACTETUYECKOTO BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAst 3CTETUKY OBbITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3ACHCTBUS AKUBOW MPUPOBI U €€ NEHHOCTH;



20

TOTOBHOCTh K CAaMOBBIPDQKCHHUIO B Pa3HbIX BHUIAX HCKYCCTBAa, CTPEMJICHUE MPOSIBISTH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) (U3UYECKOTO BOCIIUTAHUS:

MMOHUMAaHWE W pPeayin3alys 3J0pOBOTO U O6e30macHOro odpasa )KU3HU (3J0pOBOE MTUTAHHUE,
coOIofieHHe TUTHEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3nyecKkas AaKTUBHOCTb), OEpPEKHOIr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONIEHUS K COOCTBEHHOMY (DU3UUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[IEHHOCTH TMPAaBWJI WHIWBUIYATbHOTO ¥ KOJUICKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHWE TOCJEICTBUI U HEMPHITHS BPEIHBIX MPUBBIUCK (YHMOTPEOIEHUS aTKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPYJIOBOTO BOCITUTAHHUS:

TOTOBHOCTD K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J100ue;

FOTOBHOCTh K  AaKTUBHOM  JEATENBHOCTH  TEXHOJOTMYECKOM M COLMAIBHOM
HaIpPaBJIEHHOCTH, CHOCOOHOCTh MHUILIMHMPOBATH, IUIAHUPOBATh U CAMOCTOSITENIbHO BBINNOJHATH
TaKylo JIeSITeIbHOCTD;

WHTEpEC K pasNuvHbIM cepam mpodecCHOHATBHON NESATEIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIH BBIOOp OymyIIe nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HCHHBIE TUIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHUIO M CaMOOOPA30BaHHUIO HA MPOTSHKCHUH BCEH
KU3HU;

7 HKOJIOTMYECKOTO BOCTIUTAHUS:

HKOJIOTHUYECKH 11e7IeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS KOJIOTMYECKOW KYIbTYPBI: MPHOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXXHBIX MOCIIEJCTBUMN JJIsl OKpYKAIOLIEH Cpeibl;

OCO3HaHHUE TTI00aTHHOTO XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTel UX pPeIeHus;

CIOCOOHOCTH MCIOJIL30BaTh MPUOOPETaeMble TIPU U3yYEeHUN OMOJIOTHUH 3HAHUS M YMEHUS
IpHU PEIICHUH TPOOJEM, CBS3aHHBIX C PANMOHAIBHBIM MPUPOJIONOIH30BAHHEM (COONIOICHNE
IpaBWJI TOBEIEHUS B NMPUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEMNpPUATUE NEHUCTBUM, MPUHOCAIIUX BPEI OKPYKAIOLIEH MPUPOJHOU Cpeje,
YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHUECKUE IMOCIEICTBUS MpeapUHIMAaEMbIX
JEHUCTBUN U NPEJOTBPALLATD UX;

HaJU4YMe PA3BUTOrO SKOJOTHUYECKOTO MBIIIICHUS, JKOJIOTUYECKOM KYJIbTYpBI, OIbITa
JEATETbHOCTH  JKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJACTBOBATbCS HMMHU B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTU K YYAaCTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) [IEHHOCTH HAyYHOTO MMO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSIT HayKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JUAIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEpILIEHCTBOBAHUE  SI3BIKOBOM M YHUTATEIbCKOM  KYJIBTYpbl  Kak  CpelIcTBa
B3aUMOJICCTBUS MEXKY JIOJIbMH U TO3HAHUS MUDPA;

MOHUMaHHE CrenU(pUKN OMOJOrMM KaK HAyKH, OCO3HaHUs e€ poiu B (HhOPMUPOBAHHUU
PAlMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU 1IEIOCTHOTO MPEACTaBIECHUS 00 OKpYXKarolleM
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MHUpEe KaK O eJUHCTBE NpPUPOJBI, YeJIOBEKa M 0OmecTBa, B IO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS,

yOexKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JJIS1 COBPEMEHHOM IMBUIIM3AIMU: 00CCTICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX
pemath pecypcHble MpobaeMbl pa3BUTHS YeJIOBEUECTBA, MOUCKA MyTeH BhIXOJa U3 TNT00aIbHBIX
9KOJIOTHYECKUX Mpo0sieM 1 o0ecrieueHns nepexoia K yCTOMYMBOMY Pa3BUTHIO, PAlIMOHAIBHOMY
MCIOJIb30BAaHUIO MTPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJTYYEHUH OMOJOTMYECKHX 3HAHUN B LEJSAX MOBBIICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00yYarouuxcs, opMUpyeMOr TIpU U3y4eHUN OHOJIOTHHY;

MOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHMSA, MCIOJIb3YyEeMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TMOJydyaeMble 3HAHUS /s aHalu3a M OOBSCHEHUS SBJICHUN
OKpPYKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JenaTh OO0OCHOBaHHbBIE
3aKJIIOYEHUSI HAa OCHOBE HAy4dHbIX (D)aKTOB U HMEIOIIMXCSA JAaHHBIX C LEJIbI0 MOJy4yeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCIIONIb30BaTh OMOJOTHMUECKUE 3HAHMS JUISL PEIICHUS
npo0JeM B peabHbBIX KU3HEHHBIX CHUTYallUsX;

OCO3HAHME IIEHHOCTH HAYYHOH NeATeNIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
UCCIIEI0BATEIBCKYIO JeSTENbHOCTh MHINBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAaHUN 1O OHOJOTMHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mpomecce agocTuKeHUS JIMYHOCTHBIX PpE3yJbTaTOB OCBOCHHS OO0YyYarolIUMHUCA
OporpaMMbl  CpeiHero  obmero oOpazoBaHMs Yy  OOy4alOIIMXCS  COBEPIICHCTBYETCS
HMOIMOHAIBHBIA UHTEIUIEKT, MPEANONaralouifii chOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh TOHMMATh CBOE YMOILMOHAIBHOE COCTOSIHHE,
BUJICTHh HAMPABJICHUS PA3BUTHUS COOCTBEHHOU SMOIMOHANIBHOM c(hepbl, OBITh YBEPCHHBIM B ce0e;

CaMOperyJIMpOBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHe NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K 3MOIMOHAIHHBIM
MU3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlIMHM, BKJIIOYAIOIIEH CTpPEMJICHHE K JOCTHKEHHIO LIETH MU YCIIEXy,
ONTUMM3M, UHUIIUATUBHOCTb, YMEHUE AEHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAJIBHOE COCTOSHHE IPYTHX,
YYUTBIBaTh €r0 TPU OCYUIECTBICHUM KOMMYHHKAIMM, CIIOCOOHOCTb K COYYBCTBUIO H
COIIEPEKHUBAHHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOLINX COCOOHOCTh BHICTPAWBaTh OTHOLICHUS C IPYTUMHU
JIOJbMU, 3a00TUTHCSI, IPOSBIISATH HHTEPEC U pa3periaTb KOH(IMKTHL.

MeTtanpeameTHble pe3yabTaThl OCBOEHHS y4eOHOTo npeameTa «bronorush BKIIOYAIOT:

3HaYuMBbIe 11 (POPMHUPOBAHMSI MUPOBO33PEHUSI OOYYAIOIIUXCS MEXAUCHUIIIIMHAPHBIE
(MexXnpenMeTHbIE) OOIIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE [[ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U cnen(uKy METOAO0B MO3HAHMS, UCIIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SIBIICHHE, IPOIECC, CUCTEMa, HAYYHbIM (aKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U IpYTHe);

YHUBEpcalibHble  y4yeOHble  JeiicTBuA  (IIO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
perynsTuBHbIC), oOecrneunBatone (GopMupoBaHue (YHKIMOHAIBHONW TPaMOTHOCTH |
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COIIMANTLHOM KOMIIETEHIIMM OOYYalOIIMXCS; CHOCOOHOCTh OOYYaloOlUXCsl HCIIOJIb30BaTh
OCBOGHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHHUS M YHUBEPCATbHBIC y4eOHBIC
JIEUCTBUA B IO3HABATEIBbHOW U COLUMAIBHOMN MIPAKTUKE.

B pesynpraTe um3ydeHuss OHOJOTMH Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUS Y
obOyyaromerocss OynyT cpopMHUpPOBaHBI MMO3HABATEIHHBIC YHHBEPCAIbHBIC yUe€OHBIC IEHCTBHSI,
KOMMYHUKATHUBHbIE YHUBEpCAJbHbIE Y4eOHble JEWCTBUS, pEryISITHUBHbIE YHHBEpCaJbHbIC
yueOHbIe AeMCTBUSI, COBMECTHAS I€ATEIbHOCTD.

MeTtanpeaMeTHbIe PE3yNIbTaThl OCBOCHHUS TMPOTPAMMBI CPETHET0 00IIero oO0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBnaneHue yHUBEPCATBHBIMU Y4EeOHBIMU MO3HABATEILHBIMH JCHCTBUSMU:

1) 0a30BbIE JIOTUYECKUE ICUCTBUSA:

CaMOCTOSITENTLHO (POPMYJIMPOBATh M aKTyalIM3UpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh NPU OCBOCHHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHanu3a,
CHHTE3a, CpaBHEHM, KiaccupuKaiuu, O0OOOIICHMs), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSTHI (BBIIEATH HX XapaKTEPHbBIE MPU3HAKHU, YCTAHABIMBAT CBS3H C JPYTHUMHU MOHATHIMH);

OTIPECTIATh IMENU JEeATEILHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HUX JOCTHKCHHS,
COOTHOCHUTH PE3yIbTaThl ACSITEILHOCTU C TIOCTABIICHHBIMU IIEJISIMH;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS s OOBsICHEHHS ()aKTOB U SIBICHUU KUBOM
PUPOJIBI;

CTpPOUTH JIOTUYECKUE pacCyXIeHusi (MHAYKTUBHBIC, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pACCMATPUBAEMBIX SIBICHUSX, (HOPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH W
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUM pa3HOTO pPoa,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pazpabareiBaTh IJIaH peHieHWs npoOjemMbl ¢  y4ETOM aHalM3a  HUMEIOIIUXCS
MaTepUaIbHBIX K HEMaTEPHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLICHUBATh PUCKU TOCJIEICTBUN JAESITEIbHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pabOTy B YCIOBHSX pEalbHOrO, BUPTYAJIbHOIO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM;

2) 0a30BbIe HCCIEA0BATEIHCKUE ICHCTBUSA:

BIIQ/ICTh HABBIKAMU Y4€OHO-HCCIIEIOBATEIBCKON U MPOSKTHOW AESITeTbHOCTH, HABBIKAMH
paspenieHus mpooieM, CTOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/OB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

WCIIOJIb30BaTh Pa3IMYHbIE BHJbI JEATEIHHOCTH MO MOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIIPETAlMY, MPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYyalUsIX, B TOM 4YHCJE MpHU
CO3IaHUU YYEOHBIX U COI[MAIBHBIX TPOEKTOB;

(GbOopMHPOBATh HAYYHBIN THUIT MBIILJICHS, BIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU
MOHSTUSIMA U METOJIaMU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3a/layll B 00pa30BaTEIbHOU ICSITENLHOCTH U
YKU3HECHHBIX CUTYaIUsX;
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BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyallM3UpPOBATh 3a7ady, BBIIBUTATH
TUnoTe3y e€ pelleHus, HAaXOIUTh apryMEHTHI MJs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHATM3UPOBATh TIOJIYUYCHHBIE B XOJAE pEIICHHWS 3aJa4l Pe3yJabTaThl, KPUTHUYECKU
OILICHUBATh UX IOCTOBEPHOCTbH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OICHKY HOBBIM CHUTYAIMsIM, OICHHBATH NMPHOOPETEHHBIA OMBIT; OCYIIECTBIISATH
IeJICHANPABJICHHBI TIOUCK TEPEeHOCa CPEACTB W CIIOCOOOB JEHCTBUS B NPOQPECCHOHATHHYIO
cpeny;

YyMETh TEPEHOCUTh 3HAHHWS B TO3HABATEIBHYID W  MPAKTUYECKYI0 oOJacTu
KU3HEEATECIILHOCTH;

YMETh MHTETPUPOBATHh 3HAHMS M3 Pa3HBIX MPEIMETHBIX O00JacTeil; BHIIBUTaTh HOBBIE
WJeH, TpelaraTh OpPUTHHAIBHBIC TOIXOABI M PpEIICHWs, CTaBUTh NpPOOJIEMBI ¥ 3aJayH,
JIOITYCKAOIIUE aTbTEePHATUBHBIC PEIICHHUS;

3) pabora ¢ uHpopmanuen:

OPHUEHTHPOBATHCS B PA3TMYHBIX UCTOYHUKAX HHPOPMAIHNH (TEKCTE y4eOHOTO TOCOoOus,
HAYYHO-TMIOMYJISIPHOM JTUTEepaType, OMOIIOTUYECKUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAIM3UPOBAaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (popm
MPEJICTABICHUS, KPUTUIECKH OIEHUBATh €€ TOCTOBEPHOCTh M HEPOTUBOPEUHUBOCTH;

(dbopMyIUpoBaTh 3aMpOChl W MPUMEHSTh PA3IMYHBIE METOJBI NPHU TIOUCKE U OTOOpE
Ouosiornueckoil nHGpopMauu, HeOOXOAMMOM JIJIsl BEITIOJHEHHsI YIEOHBIX 3a/1a4;

NpUOOpETaTh OMBIT WCIOJB30BaHUST WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAIBHYIO (OPMY TMPEACTABICHUS OHUOJIOTHYCCKOM
uHpopManuu (cXxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOe);

WCIIOJIb30BaTh HAyUYHBIA S3bIK B KA4eCTBE CPEICTBA NpHU paboTe ¢ OMOIOTUYECKOM
uHpOpMalMel: MPUMEHITh XUMUYECKUE, (QU3UUECKUEe U MAaTEeMaTUYEeCKHE 3HAKH M CHMBOJIBL,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIOIb30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISTHOCTH;

BJIQJICTh HAaBBIKAMH pACIO3HABaHWS W 3allUThl WHpOpManuy, WHOOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OgnajicHre YHUBEPCATBHBIMA KOMMYHUKATUBHBIMU JICHCTBHSMU:

1) oOmeHue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BCEX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH B JUAIIOTE
WIH JUCKYCCHU TIO CYIIECTBY 00CYkIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3bIBATH
CYXKICHHSI OTHOCHUTEJIbHO BBHITIONHEHHUS TMpeajaraeMoil 3ajJadd, YYHTHIBATH HMHTEPECHl U
COTJIACOBAHHOCTh MO3UIIUI APYTUX YIACTHUKOB TUAJIOTA WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpeJCTBa OOMICHWs, TMOHUMATh 3HAYCHHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOHQJIMKTHBIX CHUTYallui, YMETh CMTYaTh KOH(QIUKTHI 1
BECTH MEPETOBOPHI;

BJIAJICTh PA3IMYHBIMHU CIIOCOOaMU OOIICHHSI W B3aUMOJICHCTBUS, MIOHUMATh HAMEPEHUS
OPYTHUX JIOACH, MPOSIBIIATh YBAKUTEIHLHOE OTHOIICHHE K COOECETHHUKY U B KOPPEKTHOU (hopme
bopMyITUPOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO M3JAraTh CBOKO TOYKY 3PEHHUS C HCIOIH30BAHHEM SI3BIKOBBIX
CPEICTB;

2) COBMECTHasI IeSITEITbHOCTb:
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MOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIWBUAYAIBHOW pabOTHl pU
pemeHnH 6MoI0rudeckoi mpo0iaeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MIPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEIICHUH YueOHOH 3a1auu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUI € Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 YjieHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOM JeATeIbHOCTH, OPTraHW30BbIBAaTH U KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJATH IUIaH JEHUCTBUH, pACHPENCNSTh POJIU C YYETOM
MHEHUH yJaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHMBATh KaueCTBO CBOETO BKJIA/Ia U KaXIO0T0 YYaCTHHKA KOMaHbl B OOIIMNA pe3ybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejaraTb HOBbIE IIPOEKTHI, OLEHUBATh MJEU C MO3MLIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh TMO3UTUBHOE CTpPATETHYECKOE IMOBEACHUE B PA3JIWYHBIX CHUTYalMsX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUITHATUBHBIM.

OByaneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU ACHCTBUSIMMU:

1) camoopranuzanus:

UCTOJIb30BaTh OMOJIOTWYECKUE 3HAHUS JJS BBIABICHHUA MPOOJIEM M MX pELICHUS B
KU3HEHHBIX M YU€OHbIX CUTYaIHAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHUN LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKAaX IO OTHOIIEHUIO K XKMBOW NPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO NESTEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B OOpa30BATEIBHOM JESITCIBHOCTH U
YKU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENTLHO COCTABJIATh IUIAH PEIIECHHS MPOOJIEMBI ¢ YIETOM UMEIOLINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTEHNUH; 1aBaTh OLIEHKY HOBBIM CUTYAIUIM;

pacupsATh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX NPEANOYTCHHH; JAenaTh
OCO3HaHHBII BEIOOD, ApIYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOM HSpyauluu B pa3HBIX
00J1aCTSAX 3HaHMA, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBCHD;

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUSIM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJICTh HaBbIKAMH MTO3HABATEIBHOMN pedieKCHn Kak OCO3HAHMSI COBEPIIAEMBIX JIeHCTBUIA
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedIeKcun
JUTSL OLICHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHHUS;

OLICHHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEUICHUS [0 UX CHIKEHUIO; MPUHUMATh
MOTHBBI M apTYMEHTBI JPYTUX IIPU aHAIHU3€ PE3YyNbTaTOB ACSTEIbHOCTH;

3) MIPUHATHSA ce0s U APYTHX:

NPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHX IIPHU aHAIU3€E PE3YNbTAaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OUIHOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYroro YeloBeKa.
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IIpenmeTHble pe3yJbTAaThl OCBOCHUS COJIEpKaHUsl yudeOHOTO mpeameta «buonorus» Ha
yrIIyONEHHOM ypOBHE OpPUEHTHPOBAHBI Ha obecrieueHre NpoQHUILHOI0 00yueHHs 00yJaromuxcs
Oouonornu. OHM BKIIOYAIOT: creuupuUeckue i OHOJOTMM HAy4yHbIE 3HAHUS, YMEHUS WU
CrocoObl JEHCTBUM TIO OCBOCHMUIO, WHTEPHPETAlMM W TMPEeoOpa3OoBaHUI0 3HAHWUM, BHUJIBI
JESTENIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHUH M MX MPUMEHEHUIO B Pa3jNYHbIX Y4eOHBIX, a
TaKk)Ke B pealIbHbIX KU3HEHHBIX CUTyauusx. [IpeaMeTHble pe3yabTaThl IPEACTaBICHbI 110 rojlaM
U3YYEHUS.

[IpenmeTrHbie pe3ynbTaThl OCBOEHHUsS YyueOHOTOo mpeamera «buwonorms» B 11 Kjacce
JOJIKHBI OTPAXKATh:

BIIQJICHUE CUCTEMOW OMOJIOTMUECKHUX 3HAHWM, KOTOpas BKIIOYAET: HACJIECICTBEHHOCTD,
U3MEHUYUBOCTH, OMOJIOTUIECKIE TEOPHH (XPOMOCOMHAsI TEOpUs HacienCcTBeHHOCTH T. Moprana),
yuenus (H.W. BaBunoBa — o meHTpax MHOTO00pa3usi ¥ MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHH ),
3aKOHBI (€OAUHOO0Opa3us IOTOMKOB II€PBOTO TOKOJIEHUS, pPACIICIUICHHs, YHCTOThl TaMeT,
HE3aBUCUMOIo HacienoBaHus [. MeHIens, TOMOJIOTHYECKHX pPSIOB B  HACJIEACTBEHHOM
m3MmeHunBoctH H.M. BaBuosa;

YMEHHE  BBIICIATH  CYIICCTBCHHBbIE NPH3HAKUA: raMeToreHe3a, AMOpHOreHesa,
MOCTAMOPUOHAIIBHOTO Pa3BUTHS, Pa3MHOXKCHHS, WHIWBUIYaTbHOTO PpA3BUTHUS OpraHu3Ma
(oHTOTEHE3a), B3aMMO/ICHCTBHSI T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3U MEXKAY JTallaMH SMOPUOHAIBHOTO pPAa3BUTHS,
TEHOTHUIIOM U (peHOTUTIOM, (PEHOTHUTIOM U (haKTOpPaMH CpeJIbl OOUTAHUS;

YMEHHE OIICHHBATh OSTUYECKHE acCHeKThl COBPEMEHHBIX HCCIIEOBaHUN B 00JacTH
OMOJOTUM M MEIUIMHBI (KIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE T€HOMa U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

c(hOpPMHUPOBAHHOCTH 3HAHUHN O MECTE M POJI OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTEeCTBEHHO-HAYYHOW KApTUHBI MHpa, B TO3HAHWUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTHYECKUX MPOOJIEM YETOBEYeCTBA, a TAKXKE B PEIICHUU BOIPOCOB
paAIMOHANILHOTO TPHUPOAONONIB30BaHUsA, M B (OPMHUPOBAHUU I[IEHHOCTHOTO OTHOIICHHUS K
npupoje, oOIIecTBY, YENOBEKY, O BKIaJ€ POCCHUICKMX U 3apyOekHbIX YUEHBIX-OMOJOrOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BJIAJIETh CUCTEMOI OMOJIOrMYeCKUX 3HAHUM, KOTOpas BKIIOYAET ONpeAeNeHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOIMOJAraloluX OWOJOrMYeCKUX TEPMHUHOB W TOHATHH (BUA,
sKocucTema, Ouocdepa), Ouwomornueckwe Teopuu (dBomroIMOHHAss Teopusi Y. JlapBuHa,
CUHTEeTHUecKas Teopus sBoionuu), ydeHus (A.H.CeepuoBa — 0 NyTsSX M HalpaBICHUSX
sBomonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHeTUYECKOTO paBHOBecus J{. Xapau u
B. Baitn6epra, 3aponpimeBoro cxoactBa K.M. bspa), mnpaBwia (mMunumyma lO. JIubuxa,
9KOJIOTUYECKOU MUPaMUIBI SHEPTHH ), TUTIOTE3bI (runoTe3a «mupa PHK» V. 'nnbepra);

YMEHHE BIQJIeTh OCHOBHBIMH METOJAMU HAy4YHOTO T[IO3HAHUS, WCIIONb3yeMbIMH B
OMOJIOTUYECKUX WCCIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONMUCaHHE, HW3MEpEHHE,
HAOIIO/IEHUE, SKCIIEPUMEHT), CIIOCO0aMU BBISBIICHUSI U OLICHKH aHTPONOTSHHBIX M3MEHEHUN B
pUpOJIE;

YMEHHE BBIICNATH CYIIECTBEHHbIE NPU3HAKU: BUIOB, OHWOTEOIIEHO30B, JKOCUCTEM H
Oouocdepsl, CTAOMIM3UPYIOIMIETO, IBIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUTONIATPUYECKOT0 M CUMIATPUUYECKOTO BU000Pa30BaAHNS, BIUSAHUS JABIKYILIUX CHJ ABOJIIOLUU
Ha reHO(OH]| MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPTaHW3MOB K Cpelie OOMTaHMsI, YepeaOBaHUs
HaTPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX
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YMEHHE YCTaHABIMBATh B3aWMOCBS3M MEXIY IPOILECCAMU DSBONIONUH, IBUKYIIUMH
CWJIaMH aHTPOIOTeHEe3a, KOMIOHCHTAMHU PAa3JIMYHBIX 3KOCHUCTEM U MPUCHOCOOICHUSIMU K HUM
OpPTraHU3MOB;

YMEHHE BBISBIATh OTIMYUTENbHBIE TPU3HAKH KUBBIX CHCTEM, MPUCIOCOOIIEHHOCTD
BUJOB K cpelne oOuTaHus, aOMOTUYECKUX M OHMOTHYECKUX KOMIIOHEHTOB HSKOCHUCTEM,
B3aMMOCBSI3€l OPraHU3MOB B COOOIIECTBAX, AHTPOIMOTCHHBIX M3MEHEHUH B PKOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO
U CHMBOJHKY JUIS JOKa3aTelbCTBA POJCTBA OPraHU3MOB PA3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB U Cpelbl OOMTaHMS, €AMHCTBA YEIOBEUYECKHUX pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOTOOOpa3vs BHJOB M KOCHUCTEM KaK YCJOBHS COCYIIECTBOBAHUS MPHUPOIBI U
YeJI0BEYECTBA;

yMEHHE peuiaTb OWOJOrMYecKHe 3a/layd, BBISABIATH NPUYUHHO-CIEACTBEHHBIE CBS3H
MEXIy HCCIEIyeMbIMU OHOJOTHYECKUMH TNPOIECCAMU M SBICHUSMHM, J€1aTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH IOJYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBITIOIHATD JIAOOPAaTOPHBIE U NMPAKTHYECKUE PabOThI, COOIIOAATH MpaBHia MPH
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIABUTAaTh THIIOTE3bI, MPOBEPATh HMX JKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
dbopMynupys 1eNbh UCCIeI0BAaHUS, aHATM3UPOBATh MMOJYYCHHBIE PE3YNIBTATHI U JIeJIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIICIOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJWYHO MPEICTABIATH
MOJTy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OLIEHWBATh THUIOTE3bl M TEOPUU O MPOUCXOKACHUM >KU3HM, 4YEJIOBEKAa H
YeJOBEYECKHX pac, O MPHYMHAX, MOCIEICTBHIX M CHOCO0aX MpeJOTBpAICHHs TI00aJIbHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYIIECTBIATH OCO3HAHHBINA BHIOOP Oynyieit npodeccuoHambHON NesITeIbHOCTH
B obOmacth OWOJOTMM, SKOJOTHUH, NPUPOJONOIb30BAHUSA, MEIAMLUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPHUHAPUU, CEITHCKOTO XO35KCTBA, MHINEBON MPOMBIIUICHHOCTH, YIIIyOIsATh
MO3HABATEJIbHBIA HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBI BBHIOOP COOTBETCTBYIOMIEH
npodeccun M MPOAOKEHHE OHOJOTUYECKOrO0 O0O0pa30BaHUS B OpPraHU3AIMAX CPETHETO
poeCCHOHAIIBHOTO M BBICIIIETO 00pa30BaHMSI.
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Ne | Haumenoeanue pazoena | Konuuecmeo OcHoeHble 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (membut) Kypca yacoe odyuaruguxcsa
Tema 1 «XumMuveckasi OpraHu3anus KJIeTKI)
1.1 |Metoabl CTpYKTYypHOI 1 CrpykTypHas Ouosnorus: OnoxuMuieckue u | PackpeiBaTh conepkaHue TEpPMUHOB U TTOHSATHI:
Oouonorun O6uoduzrueckue ¢ cleJ0OBaHNs COCTaBa U MOJEJIMPOBAHUE, KOMIIBIOTEPHBIN THA3aiiH.
MIPOCTPAHCTBEHHOM CTPYKTYphI OoMoiekyd. |[lepeuncnsaTe nepcrneKkTuBHbIe HallpaBlieHUs
MopenupoBaHue CTPYKTYPHI U (PyHKITUH Hay4YHBIX HCCIICIOBAHUHN B CTPYKTYPHOU OHOJIOTHH,
OMOMOJIEKYI U UX KOMILIEKCOB. pacKpbIBaTh UX 3HAYECHHE JIJISI MEIUIIMHBI U
KoMnbproTepHslii Au3aiiH U OpraHUYeCKUM CEJIbCKOr0 X0351CTBa
CUHTE3 OMOMOJIEKYI U UX HENIPUPOIHBIX
aHaJIOroB
Tema 2 «  Ku3HEHHBIN UK KJICTKI
2.1 | XpoMocoMBbl 1 Crpoenue xpoMocoM. TemomMepsl 1 PackpriBaTh copepxaHue TEPMUHOB U IOHSTUIA:
TermoMepasza. XpOMOCOMHBIN HAOOP KJIETKH — | XpPOMOCOMa, XPOMOCOMHBIN HAOOP, HYKJIEOCOMBI,
KapuoTHIl. J{UIMIIOUIHBIN U rarIouIHbII CECTPUHCKHE XpOMAaTH/Ibl, IEHTPOMEPA, KApUOTHII,
HabOpbI XpoMocoM. ['oMosiorn4HbIe TaryIOUIHbIA U AUIIIOUIHBIN Habop XpoMOCcoM,
XxpoMmocoMsbl. [1os10BbIE XpOMOCOMBI TOMOJIOTUYHBIE XPOMOCOMBI, [I0JIOBBIE X POMOCOMBI.
JHemoncmpavyuu: «CTpoeHHE XPOMOCOM» XapakTepr3oBaTh CTPOEHUE XPOMOCOM, KAPHOTHUIIOB
Jlabopamopnas padoma «13yuenne OpraHU3MOB.
XpOMOCOM Ha FOTOBBIX MUKpompenaparax» | (CxemaTHuecku u300paxarh cTpoeHue MeTtadazHoi
XPOMOCOMBI.
Paznnuate XpoMOCOMBI Ha MUKpOITpenapaTax
Tema 3 «CTpoenne n pyHKIHMH OPraHu3MOB»
3.1 |JIBmkeHHe OpraHnu3MOB 1 JIBM>KeHHE MHOTOKJIETOYHBIX )KUBOTHBIX U | PackpbiBaTh copepkaHue cKeleTHas MycKyaTypa,

YelloBeKa: MbIIIeYHast cucTteMa. Peduiekc.
CkerneTHbIE MBIIIIBI U UX paboTa
Hemoncmpayuu

CKeJIeTHasl MBIIIIA (MBIIIIEYHOE BOJIOKHO,
Muo(huOpuIIIa), BBICIINE JBUTATEIIBHBIC IIEHTPHI,
paboTa MBITIIT (IBUTATEIbHAS, COMATHYECKas),
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Tabauiet u cxembl «CTPOSHUE MBIIIIIBIY,

«MpllIIeyHast CHCTEMAY

MBIILLIEYHOE YTOMJICHHUE.

OnuceiBaTh CKEJIETHBIC MBIIIIIBI H UX PA0OTY.
VYcranaBnuBaTh B3aUMOCBS3b MEXIY CTPOEHUEM
OMNOPHBIX CUCTEM U JABUKECHUSIMH OPraHU3MOB

3.2 |Ilutanue opraHu3zMoB [Iutanue >kxuBOTHBIX. BHyTpHIIOIOCTHOE U PackpriBaTh copepkaHne TEPMUHOB M TTOHSTHIA:
BHYTPUKJIETOUHOE NuIIeBapeHue. [lutanne | nmuranue, nuiieBapeHue, NUIIEBAPUTEIbHBIC
MTO3BOHOYHBIX JKUBOTHBIX. OTIENbI BAKYOJIN, KAILIEYHAs [TOJIOCTh, UIIEBAPUTEIIbHAS
MUIIEBAPUTEIBHOIO TPAKTA. TpyOKa, MUIIEBAPUTEIbHBIN TPAKT,
IInmeBapuTenbHbBIE )KETIE3BI. MUIIEBApUTEIbHBIE XKEJIE3bl, TUILEBAPUTEIbHbIE
[InmeBapuTenbHas CUCTEMA YEJIOBEKa COKH. XapaKTepru30BaTh NUTAHUE KUBOTHBIX;
Hemoncmpayuu BHYTPHUIIOJIOCTHOE U BHYTPUKJIETOYHOE
Tabmuisl u cxembl: «[IuneBapuTensHas [ULLEBapEHUE.
CHCTEMAa» Paznuuath Ha n300pakeHUsX (cxemax, Ta0IuIax,
Obopyoosanue: 060py10BaHNE AT MYJISKaX) OT/AEJIbl MUILEBAPUTEIBHOTO TPAKTA U
JEMOHCTPALIMN PACIIEIUICHHAs Kpaxmalla u MUIIEBAPUTEIBHYIO CHCTEMY YEJIOBEKA.
0eKOB 1o AeHCTBUEM (DEPMEHTOB VYcTaHaBIMBaTh B3aUMOCBSI3U MEXIY CTPOCHUEM

OPraHOB IUILEBAPEHUS
3.3 | [AbIxaHHE OPraHu3MOB Jbixanue >kuBoTHBIX. J{uddy3us ra3oB uepes | PackpbiBaTh coaepKaHne TEPMUHOB U TIOHSATHIA:

MMOBEPXHOCTh KJIeTKU. KOXKHOE pIXaHue.
JlpixaTenpHas ToBepXHOCTh. JKabepHoe u
JEroyHoe JpIXxaHue. J{pIxaHne mo3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA.

OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOEHUS
JIETKMX TIO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenbHas cucTeMa yejaoBeka. MexaHnsm
BEHTHWJISILIUM JIETKUX Y MITUILL U
MJICKOMUTAIOIMIMX. Perynsuus nbIxaHus.
JlpIxaTenbHbIe 00BEMBI

apIxanue, TuQQy3usi, KOXKHOE TbIXaHUE, OpTaHbl
JbIXaHUS, JbIXaTeIbHbIC JIBHIKCHUS, IbIXaTCIIbHBIN
LEHTP, JIErOYHbIC 00BEMBI, )KU3HEHHAs] EMKOCTh
JIETKUX.

JlpIxaHue *KUBOTHBIX M YejoBeka. OnuchiBaTh
ABOJTIOIIMOHHOE YCIIOKHEHUE CTPOSHUS JIETKUX
[MO3BOHOYHBIX KUBOTHBIX.

Paznuuath Ha n300pakeHUsX (CxeMax, TadyuIax,
MYJISKaX) IbIXaTeIbHYI0 CUCTEMY YeJIOBEKa.
OnuceiBaTh MEXaHW3M BEHTUJISAINH JIETKUX Y TITUIT
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Hemoncmpayuu

Tabauiel 1 cxeMbl: «/[pIxaTebHas cucTeMa
Obopyoosanue: 060pyIOBaHUE IS
JEMOHCTPAIIMU ONBITOB

10 U3MEPEHUIO )KU3ZHEHHON EMKOCTH JIETKUX,
MEXaHU3Ma JIbIXaTeJIbHbIX JIBUKECHUN

¥ MJICKOIUTAIOIINX. Y CTAHABIMBATH B3aMMOCBSI3H
MEX]ly CTPOCHUEM OPraHOB JbIXaHUS U UX
(GyHKIUSAMU B OpraHu3Me

3.4 | TpaHCHOPT BEIIECTB Y TpaHcOpT BEIIECTB Y )KUBOTHBIX. PackpeiBaTh copepxaHue TEPMUHOB U IOHSTUIA:
OpraHU3MOB KpoBeHocHas cuctema u e€ oprassl. TPAHCIIOPT BEILIECTB KPOBEHOCHASI CUCTEMA
KpoBeHnocHas cucrema no3BOHOYHBIX KUBOTHBIX, KPOBb, IJ1a3Ma, (POPMEHHBIE SJIEMEHTHI,
KUBOTHBIX U yenoBeka. Cepaile, KpoBooOpalieHrue, Kpyru KpoBOOOpaIeHHs,
KPOBEHOCHBIE COCY/Ibl U KpoBb. Kpyru cepAeUHbIN UK, TuMpooOpaienue, mumda,
KpPOBOOOpAIIeHUsI. DBOIIOIUOHHBIC TuMpaTHUECKUE COCY/IBI, TUM(PATHIECKUE y3IIbI,
YCJIOKHEHHUSI CTPOCHUSI KPOBEHOCHOM BHYTPEHHSISI Cpejla OpraHu3ma.
CUCTEMBbI IO3BOHOYHBIX )KUBOTHBIX. Pabota | XapakTepu3zoBaTh TPAHCIIOPT BELLIECTB
cepaua u e€ perynasuus 0€CI03BOHOYHBIX )KUBOTHBIX.
Jlemoncmpayuu OnuceiBaTh KPOBEHOCHYIO CUCTEMY JKUBOTHBIX U
Tabauiet u cxembl: «KpoBeHOCHasI CHUCTEMay, | Y€TTOBEKA.
«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX Paznuuath Ha n300pakeHUsX (CxeMax, Taduiax,
KUBOTHBIX» MYJISKaX) KPOBEHOCHYIO U TUM(paTHIECKYIO
CUCTEMY YeJIOoBeKa. Y CTaHaBIMBAaTh B3aUMOCBSI3U
MEXy CTPOCHHUEM OPTaHOB KPOBOOOpAIIEHHUS U UX
(YHKITUSMH B OPraHU3MeE
3.5 |Bsigenenue y opraHuzmMoB Brinenenue y pacrenuii. Boinenenue y PackpriBaTh copepxaHue TEPMUHOB U IOHSTHIA:

’KUBOTHBIX. COKpaTUTEIbHBIC BAKYOJIH.
Opranbl BoiieneHust. OUibTpanus, CeKperms
¥ 00paTHOE BCAChIBAaHHE KaK MEXaHU3MBI
paboTbI OPraHoOB BBIJCICHHUS.

CBs13b TIOJIOCTH TeJa C KPOBEHOCHOM 1

BBIJICJICHUE, TYTTAINS, TUCTOIA/l, COKPATUTEIbHbBIE
BAKYOJIM, U3BUTHIEC KAHAJIbLIbI, 3BE3UATHIE KIIETKH,
BBIICTTUTENLHBIC TPYOOUKH, MAILITUTHEBBI COCY/IBI,
MMOYKH, MOYETOYHUK, MOYEBOU MY3bIpb, HEDPOH,
Moua.
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BBIJICTIUTENILHON cucTeMamu. Boeijenenue y
IMO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
[Touku. CtpoeHne U HYHKITMOHUPOBAHHE
HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.
Jlemoncmpayuu

Tabaunel 1 cxeMsl: «BeraenureabHas

cCucremMa»

XapaKTepu30BaTh MPOIECC BBIACICHUS Y pACTCHHI
Y )KHUBOTHBIX.

Paznuuath Ha n300pakeHUsX (CxeMax, TadyuIax,
MYJISKaX ) BBIIEIUTEIBHYIO CUCTEMY YETIOBEKa.
OnuceiBaTh MEXaHU3M (DYHKITUOHUPOBAHUS
He(dpoHa; mporecc oOpa3oBaHUs MOYH.
YcTaHaBIuBaTh B3aUMOCBSI3U MEXY CTPOSHUEM
OpraHoB BbIJI€TICHUS U UX QYHKIIUSMU B OpPraHU3Me

3.6

3amuTa y OpraHu3MoB

3ammura y OJTHOKJIETOYHBIX OPraHU3MOB.
Criopbl 6aKTepuit ¥ UCTHI TPOCTEHTIIHX.
3amuTa y MHOTOKJIETOUHBIX PACTEHH.
Kyrukyna. Cpenctsa nacCuBHOM U
XAMHUYECKON 3aIUThI. OUTOHITU/IBI.

3ammTa y MHOTOKJIETOUYHBIX )KMBOTHBIX.
[TokpoBBI M UX TPOU3BOIHBIE.

3ammTa opranu3mMa ot 6onesneid. UMMmyHHas
cucreMa yesoBeka. Knetounslit u
TyMOpaJIbHBbIM UIMMYHUTET. BpO:K1EHHBIN U
nproOpeTEHHBIN criennpuIecKuit
UMMYHUTET. Teopust KIIOHAIbHO-
ceslekTuBHOro nMMyHurera (I1. Dpnux,
®.M. Bepser, C. Tonerasa).
BocnanurensHbie 0TBETHI Opranu3MoB. Poib
BpPOXKJIEHHOIO UIMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JIeBaHUN

Jlemoncmpayuu

Tabmuue! u cxembl: «Koxay, « IMMyHUTETY,

«Ctpoenue ctebdisy, «CTpoeHne JINCTOBON

PackpeiBaTh copepxaHue TEPMUHOB U ITOHATHMN:
Karcysna, 9HA0CIopa, IUCTa, KyTUKYJa, CPEACTBA
MMaCCUBHOM 3allMThI, CPEACTBA XUMUYECKON 3aIUTHI,
KOXHbIE TIOKPOBBI, UIMMYHUTET, UMMYHHAasi CHCTEMA,
aHTUI'EH, AHTUTEJO.

XapakTepu30BaTh BUIBI 3aLIUTHl Y OJHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX OPTaHU3MOB.

OnuceIBaTh CTPOCHUE KOXKHBIX IIOKPOBOB U MX
IIPOU3BOJHBIX. Paznnyare Ha M300pakeHUsX
(cxemax, TabaMax, MyJsKax) OpraHbl MIMMYHHOM
CUCTEMBI UEJIOBEKA. Y CTAHABIMBAaTh B3aUMOCBS3U
MEXAYy CTPOCHHUEM OpPraHOB 3alllUThI U UX
(GyHKIUSAMU B OpraHu3Me
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IJIACTUHKH»

3.7

Paznpaxumocts u
peryiLusa y OpraHu3MoB

Pa3apaxuMoCThb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxuMocTs u
perymsuus y pacrenuii. Poctoblie BenjecTsa
U X 3HAYCHUE.

Hepsnas cucrema u pednexropHas
perynsuus y »kMBOTHbIX. HepBHas

CUCTEMA U €€ OTJENbl. DBOJIIOIMOHHOE
YCII0)KHEHHE CTPOEHUSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTAEBI FOJIOBHOI'O MO3Ta
MIO3BOHOYHBIX JKUBOTHBIX. Pedpriexc u
pednexTopHas ayra. be3ycioBHbIe U
YCIIOBHBIE PEPIICKCHI.

['ymopanbHas perysisanus 1 S3HIOKPUHHAS
CUCTEMA )KMBOTHBIX U YEJIOBEKA.

JKenes3bl 3JHAOKPUHHOWU CUCTEMBI U UX
rOpMoOHBI. [[elicTBuE TOPMOHOB.
B3anMocCBsA3b HEPBHOM U HIOKPUHHOU
cucreM. [ unoranamo-runoduzapHas
cucTema

Hemoncmpayuu

Hoprper: N.II. ITaBnoB. TaOauIIbl U CXEMBI:
«Ctpoenue ruzipel», «CTpoeHHUE TIIIaHaApUN,
«BHyTpeHHee CTpOeHHUE NOKIEBOTO YEPBSI»,
«Hepsnas cuctema poi6», «HepBHas cucrema

nArymku», «HepsHas cucreMa
IpecMbIKaroIuxcs», «HepBHas cucrema
nruiy, «HepBHas cucrema

PackpbiBaTh copepxaHue TEPMUHOB U ITOHATHMN:
pa3apakUMOCTb, PETYIISALNS, TAKCUCHI, POCTOBBIE
BElECTBA (ayKCHHBI), HEPBHAsI CUCTEMA,
pedaexropHas perymsmus, pediekc, pedekTopHas
JyTa, NepeTHUA MO3T, TPOMEKYTOUYHBIN MO3T,
CpeaHUI MO3T, MO3KE€UOK, TPOI0IATOBAThIA MO3T,
BEreTaTMBHAs HEPBHAs CHUCTEMa, TyMOpaJbHas
peryssiius, TOPMOHBI, SHIOKPUHHAS CHCTEMA,
TUIOTAIaMO-THITO(U3apHAas CUCTEMA.
XapakTepu3oBaTh pa3apakuMOCThb y
OJTHOKJIETOUHBIX OPTaHU3MOB M PEPIICKTOPHYIO
PEryJsUIO Y )KUBOTHBIX.

Paznmuate Ha n300paxeHusX (cxemax, TabIuIax,
MyJIsiKax) HEpBHYIO CUCTEMY U €€ OT/IEJbl; OTACIIBI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX.
OnuceiBaTh TYyMOPAJIBbHYIO PETYIIALNIO Y dKUBOTHBIX.
Paznuuare Ha M300pakeHMsIX (cxemax, TabIuIax,
MYJISKAX ) SHJIOKPUHHYIO CUCTEMY KUBOTHBIX U
yenoBeka. Ha3piBaTh xeie3bl SHIOKPUHHOU
CUCTEMBI UeJIOBEKa U BhIpaOaThIBAEMbIC MU
TOPMOHBI.

OnuceiBaTh ACHCTBUE TOPMOHOB. Y CTaHABIIMBAaTh
B3aMMOCBSI3H MEX/1y CTPOEHHUEM OPraHOB HEPBHOU U
SHAOKPUHHOM cucTeM U UX QYHKLIUSIMHU B
OpraHusMme.

XapakTepu30oBaTh 3BOJIOLUOHHOE YCI0KHEHHE
CTPOECHHSI HEPBHOM CUCTEMBI Y dKUBOTHBIX
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MJIEKONUTAOIUX», «HepBHas cucrema
YeJoBeKa», « JHIOKPUHHAS CUCTEMAY,
«Pedaexc»

Oobopyoosanue: MoeIv TOJTOBHOTO MO3ra
Pa3IMYHBIX KHUBOTHBIX

Tema 4 «Pa3MHOKeHHe M Pa3BUTHE OPraHU3MOB)
4.1 |Dopmbl pa3MHOXKEHHUS 1 ®opMBbl pa3MHOKEHHST OPTaHU3MOB: PackpriBaTh copepxaHue TEPMUHOB U IOHSTUIA:
OpraHU3MOB Oecrofioe (BKJIIOYasi BET€TaTUBHOE) U pPa3MHOXEHHUE, IPOCTOE JICIICHHUE, TOYKOBAHUE,
mosioBoe. Bujipl 6ecronoro pa3MHOKEHUS CTIOPYJISIIINS, BETETATUBHOE Pa3MHOXKEHHE,
MMOYKOBaHUE, CIIOPYJIAIMS, pparMeHTanus, | (parMeHTaius, KIOHUPOBAaHUE, TAMETHI,
KJIOHUPOBaHUE crepMaro3ou/ (CriepMuii), SlleKIeTKa, 3Urora,
Jemoncmpayuu KOHBIOTAIINS.
Tabnuiet u cxembl: «BereratnBHOE [lepeuncnsaTe 0cOOGEHHOCTH OECMOIOro U MOJI0BOTO
pa3MHOXKeHHUeY, « Tunel 6ecnonaoro Pa3MHOXKEHHUS OPraHU3MOB. XapaKTepU30BaTh
pasMHOXKeHUs», «PazMHOXKeHNe CYIIHOCTb ¥ ()OPMBI OECTIONOr0 Pa3sMHOKEHHS
XJIaMUIOMOHA/IbI», «Pa3sMHOXKEeHHE OpraHu3MOB; OMOJIOrHYecKOe 3HaueHue OecIoIoro
IBIIICHBD», «Pa3MHOXKEHUE THIIPBDY pa3MHOXKEHHUSI.
Pasznuuate criopy Kak crieliuain3upoBaHH yIO
KIIETKY, PEHA3HAYEHH YIO JUIS OECTIOI0Tr0
Pa3sMHOKEHUs, U cIopbl OakTepuil. OOBACHATH
MIPEUMYILECTBA TOJIOBOT0 Pa3MHOKEHUS HaJ|
OecIobIM.
PackppiBaTh pojib KJIOHUPOBAHUS B CEJEKIIUU U
CEJIbCKOM XO03SIICTBE
4.2 |IlonoBoe pa3MHOKEHUE 1 [TonoBbIe KIIETKHU, UM TaMETHI Paznuuare Ha n300pakeHUsAX (cxeMax, TadJuIax) u

Jlemoncmpayuu
Tabauisl ¥ cxeMbl: «XpOMOCOMBI»

MHUKPOIIpEnapaTax 3peiible IOJ0BbIE KIETKU
MJICKOIIUTAIOIINX U OPTaHbl PA3MHOKEHUS BBICIIIMX
pacteHuil. PackpbIBaTh 3BOJIIOLIMOHHOE 3HAYEHUE
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IIOJIOBOI'O pa3MHOXCHUS OPraHnu3MOB

4.3 |T'ametorene3. O6pazoBaHue IIpenzaponpiuesoe passurue. ['amerorenes y | PackpbeiBats copepxanue TEPMUHOB U IIOHATHN:
Y Pa3BUTHUE TIOJOBBIX *HUBOTHBIX. [TosoBBIE xene3bl. OOpa3oBaHuE |raMeTOreHes3, CliepMaToreHes, 0O0reHe3, CEMEHHUKH,
KJIETOK U Pa3BUTHE IOJIOBBIX KIIETOK. SMYHUKH, CIIEPMATOTOHUH, CIIEPMATOLIUTHI,
CriepmaToreHnes u OOreHes. CIIEpMaTHIbI, CIIEPMATO30UAbl, OOTOHUH, OOLUTHI,
CrpoeHne no0BBIX KIETOK. IOJIIPHBIE TEJIbLA, SIMIIEKIETKA, aKPOCOMA.
Omno10TBOpEHUE U YMOPHOHAIIBHOE [lepeunciaTe cTaiuy raMeToOreHes3a y >KMBOTHBIX.
pa3BuTHE KUBOTHBIX. CIIOCOOBI OnuceIBaTh NpOLECC TAMETOTCHE3a U €r0 MEPUOIBL,
OILUIOJOTBOPEHUS: HAPYKHOE, BHYTPCHHEE. CTPOEHHUE IOJIOBBIX KJIETOK.
[TapTenorenes PaznnuaTh 0COOEHHOCTH criepMaToreHesa u
Hemoncmpayuu ooreHe3a. OnuceIBaTh MPOLECCHl OCEMEHEHMS U
Tabmuibl u cxeMbl: «I aMeToreHes3y, OILIOIOTBOPEHMS, PA3HbIE BAPUAHTHI IAPTEHOT€HE3a
«CTpoeHHe AWLEKIETKN U CIIEPMATO3011a»
Oobopyoosanue: CBETOBOM MUKPOCKOIT;
MUKpOIpenapaThl SHIEKIETOK U
CIIEpMAaTO30U10B
Jlabopamopnasa pavoma «13yuenue
CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpoIpenaparax»
4.4 |VNHauBuayanbHOE pa3BUTHE WNHpuBunyanbHOE pa3BUTHE OPraHU3MOB PackpriBaTh conepskaHne TEPMUHOB U MOHSITHIA:

OpTraHUu3MOB — OHTOI'CHE3

(oHTOTEHE3). DMOPHOJIOTHS — HAYKA O
pa3BuTHH OpraHu3MoB. Ctaauu
AMOpHOTreHe3a JKUBOTHBIX (Ha IPUMEPE
nsarymkn). ipo6nenue. Tumsl gpoOneHwms.
Jemepmunuposannoe u HedepMUHUPOBAHHOE
opobnenue. bnacmyna, munsi 61acmyn.
OcoGeHHoCTH APOOICHUS MICKOMUTAIOIHX.
3apoabIIIeBbIe TUCTKU (TaCTPYIISIIHS).

OIUTOJIOTBOPEHHE, 3UT0Ta, OJIacToMep, aKpOCOMHAs
peaxIysi, IpOHYKJIeyC, HapTeHOTeHe3, SMOpHOTeHes,
npobiieHne, 01acTyna, Mopyna, racTpysa, Heupyia,
OpraHoTreHe3, IKTo/IepMa, Me30/IepMa, SHTOIepMa,
1IeJIOM, HepBHast TpyOKa, XopAa, KuIIeyHast Tpyoka.
Omnpenenats SMOPHOHATILHBIN EPUOJT PA3BUTHS
OpraHu3Ma M ONKCHIBaTh OCHOBHBIE
3aKOHOMEPHOCTHU IpOOIICHHs — 00pa30BaHHE
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3aKkiiajika OpraHoB M TKaHEW U3
3apOABIIEBHIX JTUCTKOB. B3auMHoOe BiusiHME
yacTell pa3BUBAIOIIETOCS 3apOIbIla
(aMOproHaTbHAS HHIYKITHS ). 3aKiIaaKa
IJIaHA CTPOEHHUS KUBOTHOTO KaK Pe3yJbTat
HEpapXUUYECKUX B3aUMOJECHCTBUI T€HOB.
Brnusinue Ha SMOpHOHANIBHOE pa3BUTHE
pa3IMyYHbIX (DAaKTOPOB OKPYXKAIOIIEH cpeabl.
Hemoncmpayuu Jloptpert: X. [lIneman.
Tabmuub u cxembl: «OCHOBHBIE CTAINH

OHTOTEHE3a».
Oobopyoosanue: monens «lukn pa3BuTHs
JIATYLIKAD

OJTHOCIIOMHOTO 3apOJIbIIIa — OJIACTYJIbI; 3aBUCUMOCTD
X0J1a IPOOJICHHUSI OT KOJIMYECTBA KEITKA B
STMIIEKJIETKE; TACTPYIISIIIUIO M OPTaHOTCHE3.
OOBsCHATD dTanbl TUPPEPeHINPOBKU TKaHEH,
00pa30BaHUs OPTraHOB U CUCTEM OPTaHOB.
XapaKkTepru30BaTh PETYISAIUI0 SMOPHOHAILHOTO
Pa3BUTHSA; JCTCPMUHALIMIO K SMOPUOHATBHYIO
WHAYKIINIO; TEHETHYECKUIA KOHTPOJIb Pa3BUTHSI.
O060CHOBBIBATH BpEAHOE BO3ACHCTBIE TaOAYHOTO
JIBIMa U QJIKOTOJISI Ha X0 SMOPHUOHAILHOTO U
MOCTAMOPHOHAIBHOTO PAa3BUTHS OpraHU3Ma
YyeJioBeKa

4.5

Poctun Pa3BUTHUC ) KUBOTHBIX

Poct u pazBuTHE KUBOTHBIX.
[TocTamOpuoHanbHbI iepuos. [Ipsmoe u
HenpsiMoe pa3zBuTue. Pazsutue ¢
MeTaMop(030M y 0ECITO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bronoruueckoe
3HAQYEHHE MPSAMOTO U HEMPSIMOTO Pa3BUTHS,
UX pacpOCTpaHEHHE B Mpupoe. Tumel
pocTa kUBOTHBIX. DAKTOPHI peryasanuu
pocTa JXUBOTHBIX U yenoBeka. Ctanuun
MOCTAMOPHUOHAIBHOTO PAa3BUTHS Y )KMBOTHBIX
u yenoBeka. [leproael oHTOreHe3a yenoBeka.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE
IIPOLIECCHI

Jlemoncmpayuu

Tabauisl u cxemel: «IIpsimoe u HenpsiMmoe

PackpriBaTh copepkaHue TEPMUHOB U MIOHSTUIA:
OHTOT€HE3, TOCTIMOPHOHATBHOE PA3BUTHE,
MeTamop(o3, THUNHKA, POCT, CTApEHUE, CMEPTh.
XapakTepu3oBaTh MOCTAIMOPHOHATIBHBIN MEPHO.T
pa3BUTHUS OpTaHU3Ma U €r0 OCHOBHBIE ()OPMBI.
XapakTepu3oBaTh NPSIMOE PA3BUTHE U €TI0 MEPUOIBI.
N3znarate cogep:kaHue TEOPUl CTapeHUs
OpPraHHU3MOB.

OOBACHATH OMOJIOTMUECKHUI CMBICIT Pa3BUTHS C
MeTtaMmopgo30mM
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pazButue», «Pa3BuTHe MaCKOTO KYKay,
«Pa3Butue capanuny, «Pa3BUTHE JIATYILIKU»
Ilpakmuueckasn padboma «BplsiBIeHnE
IIPU3HAKOB CXO/CTBA

3apOJIpIIIEl TTO3BOHOYHBIX KUBOTHBIX)»

Tema

5 «I'eneTnka — HayKa 0 HACJICACTBCHHOCTH U UBMCHYUBOCTH OPraHu3smMoB»

5.1

Uctopus craHoBieHus 1
Pa3BUTHUSI TEHETUKH KaK

HayKu

1

Hcropus cTaHOBIEHUS U Pa3BUTHS T€HETHKU
Kak Hayku. PaGote I'. Menpens,

I'. le ®pusa, T. Moprana. Posb
OTEYECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6orsl H. K. Konbiiosa,

H.W. BaBunosa, A.H. benozepckoro,
I'.J1. Kapnieuenko, FO.A. ®unumnyeHko,
H.B. TumodeeBa-PecoBckoro.
Hemoncrpauuu Iloprpersi: ['. Mennens,
I'. ne ®pus, T. Mopran, H.K. Konb110B,
H.M. Basunos, A.H. benosepckuii,

I'.JI. Kaprieuenko, FO.A. ®Gununyenko,
H.B. Tumodeen-PecoBckuit

PackpriBaTh copepxaHue TEPMUHOB U IOHSTUIA:
reHeTHKa, red. J[eMOHCTpupoOBaTh 3HAHUSI UICTOPUN
BO3HUKHOBEHHUs I'€HETUKH. XapaKTepu30BaTh
OCHOBHBIC 3Tallbl pa3BUTUA I'CHCTUKH KaK HAYKU

52

OCHOBHBIE TIOHATHS U
CUMBOJIbI TEHETUKH

OCHOBHBIEC T€HETUYCCKHEC TTOHATHUS B
CUMBOJIBI. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJuIeNIbHbIC TE€HBI, aJIbTEPHATUBHbBIC
MPU3HAKH, TOMHUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YACTAS
JUHHUS, THOPUIBI, TEHOTHII, (DEHOTHIL.
OCHOBHEIC METOAbI TCHECTHKH:
THOPUI0TOTHYECKUA, ITUTOIOTHUECKUA,
MOJIEKYJIIPHO-T€HETHUECKU I

PackpbiBaTh copepxaHue TEPMUHOB U ITOHATHMN:
HACJIEICTBEHHOCTb, HACJIEIOBAHNE, U3MEHYUBOCTD,
TeHOTHUI, ()EHOTHUII, TEHOM, JIOKYC, XPOMOCOMBI,
aJIeNbHBIC TEHBI (aJUTEIH), aJTbTEPHATUBHBIC
IIPU3HAKH, TOMO3MI0Ta, TE€TEPO3UTOTA,
JOMHUHAHTHBIN MPU3HAK, PELIECCUBHBIN ITPU3HAK,
yrcras TuHus, TuOpusl. [lonp3oBaThes
TEHETUYECKOU TEPMUHOJIOTUEH U CUMBOJIUKON

JUIS 3aIIUCU CXEM CKPELMBaHUs
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Hemoncmpayuu

Tabmauupl: «MeToabl TEHETHKI, «CXEMBI

CKpEIIMBAHUS

Jlabopamopnasn pavoma «JIpozoduna xak

00BEKT TeHETUUECKUX MCCIIEIOBAHUI»
Tema 6 «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH»

6.1 |3akoHOMEpHOCTH 2 Monorubpuanoe ckpemmuBanue. [lepBbrit PackpriBaTh conepkaHne TEPMUHOB U TTOHATHIA:
HACJIeI0BaHUs IIPU3HAKOB. 3aK0H MeHJens — 3aKoH eTuHo00pa3us MOHOTHOPHUIHOE CKpEeIIMBaHNE, YUCTOTA FaMeT,
Monorubpuanoe ruOpuI0B NepBOro nokonenus. [Ipasuio JOMHUHHUPOBAHUE, PACLICTIIIEHUE IPU3HAKOB.
CKpEILUBaHUE noMuHupoBaHus. Bropoii 3akon Menzaens — | OnuceiBath onbIThl ['. MeHaens no n3y4eHuto

3aKOH PAaCIIENICHUS IPU3HAKOB. HacJeI0BaHUs OJHOM Maphl MPU3HAKOB Y TOpoXa
[{uronornueckre OCHOBBI MOHOTMOPUAHOTO | 1moceBHOTO. [IpuBOANTE (GOPMYIMPOBKU MIEPBOTO U
CKpeurBaHus. [ umores3a 4UCTOTHI raMer. BTOpOT0 3aKOHOB I'. MeHnens (3akoHa
Jlemoncmpayuu €IMHO00pa3usi THOPUIIOB MEPBOTO MOKOJIEHUS, 3aKOH
[Moptper: I'. MeHnens. pacIIeTUICHUs IPU3HAKOB) U OOBSICHATH UX
Tabnuiel u cxemsl: «IlepBbIit 1 BTOpoi LIUTOJIOTUYECKHE OCHOBBI.

3aKOHbI MeHzens». CocTaBsTh CXeMbl MOHOTUOPUTHOTO CKPEIIUBAHUS
Oobopyoosanue: MOeIb Al AEMOHCTPAIIUN | M pEIIaTh TCHETUYCCKUE 3a/1a4l HA MOHOTHOPUIHOE
3aKOHOB eIMHO00pa3us THOPUIIOB IEPBOTO | CKPELIMBAHUE

MOKOJICHUSI M paCIICTUICHUS IPU3HAKOB;

CBETOBOM MHUKPOCKOII, MUKpOIIpenapar:

«pozodutar

Ilpakmuueckaa paooma «13ydaenue

pe3yabTaTOB MOHOTHOPUIHOTO CKPEIINBAHUS

y ApO30(hHIB»

6.2 | Ananmusupyrouiee 1 AHanu3upymoollee CKpeluBaHue. PackpbiBaTh copepxaHue TEPMUHOB U IIOHATHMN:
ckpewuBanue. Henomxoe IIpoMexyTOUHBIN XapakTep HAcAEIOBaHUSA. | AHAIM3MPYIOLIEE CKPELIMBAHNUE, HETIOJIHOE
JIOMUHHUPOBAHUE Pacmiennenne npu3HakoB IpU HETIOJIHOM JOMHUHUPOBaHUE, KOIOMUHUpoBaHUe. COCTaBIIATh
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JOMUHHPOBAHUU
Hemoncmpayuu
TabauIel ¥ CXeMBI: «AHATU3UPYIOIIEe

CKpCHIUBAHUCY, «HemnoaHoe

CXEMbI aHAJIM3UPYIOIIETO CKPEIIMBAHUS U PeIIaTh
TeHETUYECKHUE 3a/1a4l Ha aHATIM3UP YIOIIIee
CKpEIIMBaHUE U HEMOJHOE TOMUHUPOBAHUE

JOMUHUPOBAHUE
6.3 | Jlurnbpumanoe Jurubpunnoe ckpemubanue. TpeTuit 3akoH | PackpreiBaTh copepxkanne TEPMUHOB M TIOHSTHN:
CKpELIMBaHHE MeHenst — 3aK0H HE3aBUCHUMOTO OUTUOPUIHOE CKpellMBaHue, (EHOTUITHYECKUMA

Hacleqo0BaHus Mpu3HaKoB. [lutonornueckue |paaukan. OnuckiBaTh OnbITh ['. Menaemns no
OCHOBBI TUTHUOPHUIHOTO CKPEIIHBAHHUS M3Y4YEHUIO HACTIEIOBAHMS IBYX Map MPU3HAKOB y
Jemoncmpayuu ropoxa noceBHoro. [IpuBoauTs GopMyIHpPOBKY
Iloprper: I'. Menneins. TpeTbero 3akoHa I'. Menzens (3aKkoHa HE3aBUCHMOT0
Tabmuisl u cxembl: «TpeTuii 3aKoH HACJICZIOBAHMSI TPU3HAKOB) U OOBACHATH €TO
Menaensi» LHUATOJIOTMYECKUE OCHOBBI.
Oobopyoosanue: Moneinb 1151 1eMOHCTpauu | [IpuMeHsITh MaTeMaTUYECKU Pacy€T ¢ MOMOILBIO
3aKOHA HE3aBUCUMOI'O HACJIEI0BAHMS (eHOTUNINYECKOTO pajiuKalia i METo/1a
IIPU3HAKOB; CBETOBOW MUKPOCKOIT; IIEPEMHOKEHHUSI BEPOSITHOCTEN BAPUAHTOB
MUKpornpenapat «Jlpo3odunar» paciIeruieHns MPU3HAKOB Y TOTOMKOB 1O (DEHOTHUITY
Ilpakmuueckaa paboma «3yuenune 1 reHoTHITy. COCTaBISITh CXEMBI JUTUOPHTHOTO
PE3yNIbTaTOB TUTHOPUIAHOTO CKPEIUBAHUS Y | CKPEIIMBAHUS U PEIIaTh T€HETUUECKHE 3a/1a4H Ha
IpO30(hUITB» TUTHUOPUTHOE CKPEIIUBAHUE

6.4 | CuemieHHOE HaclIeIOBaHUE CuensieHHOE Hacaeq0BaHNE MMPU3HAKOB. PackpriBaTh copepkaHue TEPMUHOB U IOHSTUIA:

MPU3HAKOB. XPOMOCOMHAas
TEOpHsl HACJIEICTBEHHOCTH

Pabotsr T. Moprana. CrienieHHoe
HacJIeI0BaHUE T€HOB, HAPYIICHHUE CIICTIIICHUS
MEXIy TeHaMU. XpOMOCOMHas TEOPHsI
HACJIEICTBCHHOCTH

Jlemoncmpayuu

Iloptpert: T. Mopras.

Tabmuib! 1 cxeMbl: «CIEIIICHHOE

CLIETJIEHHOE HaclleIOBaHUE, HAPYIIIEHUS CLETUICHUS
T€HOB, KPOCCHHIOBEP, PeKOMOWHAIUS T€HOB,
reHeTUYeCcKue KapThl, Mopranuaa. [Ipusoaurts
(hopMyIUpOBKH 3aKOHOB MopraHa (3akoHa
CLIETVIEHHOT'O HACJI€J0OBaHMsI T€HOB U 3aKOHA
HapylIeHUs CUETIJICHUSI MEX1Yy TeHaM1 ) U
OOBACHATH MX IIUTOJIOTMYECKHE OCHOBBI.
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HacJIeIOBaHNE TIPU3HAKOB

y Ap030(hUIIB

Oobopyoosanue: MozeIb

L AEMOHCTpAal CHCIUICHHOT'O
HACJICJOBAaHUA ITPU3HAKOB

[TepeuncnsaTe OCHOBHBIE MOJIOKEHUSI XPOMOCOMHOM
TCOpHU HACICACTBCHHOCTHU.

Pemrate reneTuueckue 3a4a494 Ha CHCIIJICHHOC
HACJICAJOBAHUC I'CHOB U HAPYIICHHUC CLUCIIJICHUSA
MCKAY rCHaMU

6.5 |I'eneruka nona I'eneruka nmona. XpoMOCOMHBIM MEXAHU3M PackpeiBaTh copepxaHue TEPMUHOB U IOHSTUI:
OIpeeNIeHNs 110J1a. AyTOCOMBI M IIOJIOBBIE ayTOCOMBI, TIOJIOBBIE XPOMOCOMBI, FTOMOTaMETHBII
XpOMOCOMBI. ['OMOraMeTHbIil 1 T0J1, TE€TepOraMeTHbIN MOJ.
reTeporaMeTHbIN 1ol I eHeTnueckas OOBSACHATD XPOMOCOMHBIM MEXaHU3M OIpeICICHUS
CTPYKTYpa MOJIOBBIX XPOMOCOM. noJia y opranu3mMoB. [IpuBouTh npumepsl
HacnenoBanue npu3HaKkoB, CLIETUIEHHBIX C HacJe10BaHUsI MPU3HAKOB, CIICTVIEHHBIX C MOJIOM.
MOJIOM CocTaBisTh CXeMbl CKPEIIMBAHUS U pEIIaTh
Hemoncmpayuu TFeHETUYECKHUE 3a/1a4M Ha HaclleJOBaHUE MPU3HAKOB,
Tabnuub! u cxembl: «I'eHeTHKA TOTaY, CLEIUIEHHBIX C MoJoM. [IpuBoauTs npumMepsl
«Kapuortun uenoBekay, «Kapuorun TeHETUYECKUX 3a00JeBaHul U 1e(DEKTOB Yy
npo30¢uiby, «KapuoTun nTuib OpPraHU3MOB, CBSI3aHHBIX C IIOJIOBBIMUA XPOMOCOMAaMH

6.6 |I'eHoruIl Kak LEJIOCTHAS I'eHoTHII KaK LIEJIOCTHAS CUCTEMA. PackpeiBaTh copep:kanue TEPMUHOB U OHSITUIA:

Ccucrema

[Inerorponust — MHOKECTBEHHOE JCHCTBUE
reHa. MHOKECTBEHHBIN aJUICIINU3M.
B3anmopeicTre HealuieabHbIX TEHOB.
Kommnemenrapuocts. Oniucras. [lomumepus.
['eHeTnyeckuii KOHTPOJb PA3BUTHUS PACTEHU,
YKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOIOTNYECKUX MPOLIECCOB, TOBEICHUS U
KOTHUTHBHBIX (yHKIM. ['eHeTHueckue
MEXaHHU3MbI CAMOHOTE€HE3a, MEXaHU3MbI
B3aUMOJICHUCTBUS «XO35UH — NIApa3uT» U
«XO35IMH — MUKpOOUOM». I 'eHeTnaeckue

MHOKECTBEHHOE JIEHCTBUE IeHa (TIeHOTPOIns ),
KOMILJIEMEHTAPHOCTh, SIUCTA3, MOJIMMEPHS.
Omnpenensats (GOpMbI B3aUMOICHCTBUS AJUTCIBHBIX U
HeaJlJIeNIbHbIX TeHOB. [IpuBoAUTH nprMepsl
IJICHOTPONTHOTO JEHCTBUS TE€HOB.

Pemrate remeTudeckue 3a1aud Ha B3aUMOJICHCTBHE
HeaJJIeNIbHBIX T€HOB
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ACIEKThI KOHTPOJISI U U3MEHEHUS
HACIIe/ICTBEHHOUM MH(OPMAIINU B TTOKOJICHUSIX
KJIETOK ¥ OPraHU3MOB

Jlemoncmpayuu

Tabauub! U cXeMbl: «MHOKeCTBEHHBIH

arenu3My; «B3anMoieicTBHE T€HOBY

Tema

7 «3aKOHOMEPHOCTH U3MEHYNBOCTH

7.1 |V3MeHUYMBOCTH MPU3HAKOB. 1 B3anmoneiicTBue reHOTUIIa U CPEeIbl TPU PackpeiBaTh conepkaHue TEPMUHOB U TTOHSATHIA:
Buabl usmeHunBOCTH ¢dbopmupoBanuu GpeHotuna. I3SMEeHYUBOCTh | N3MEHYHMBOCTH, HEHACIIEACTBECHHAS] H3MEHUHUBOCTD,
npu3HakoB. KauecTBeHHble 1 HacJe/CTBeHHAs! U3MEHUYNBOCTh. CpaBHUBATH
KOJIMYECTBEHHbIE NMPU3HAKHU. BUIbI HEHACJIEACTBEHH YIO H3MEHUHUBOCTD C
M3MEHUYMBOCTU: HEHACIIEICTBEHHAs U HaciencTBeHHOU. [IpuBoauTh npumepsl
HACJIEeJICTBEHHAS KA4eCTBEHHBIX M KOJIMYECTBEHHBIX TPU3HAKOB
Jemoncmpayuu OpPraHU3MOB, ITPOSIBIICHUI y OPraHU3MOB
Tabaumel v cxeMsl: «BUIBI N3MEHUYNBOCTAY | HEHACIIEICTBEHHON U HACIEICTBEHHOMN
Oobopyoosanue: xuBbie 1 repOapHBIC W3MEHUYUBOCTH
AK3EMIUISIPbl KOMHATHBIX PACTEHU; PUCYHKHU
(poTorpadun) KUBOTHBIX
C pa3JIMYHBIMU BUJAMU U3MEHYUBOCTHU
7.2 |MoaupukaumoHHas 2 MoaudukaoHHast U3MEHYUBOCTb. PackpbiBaTh copepxaHue TEPMUHOB U ITOHATHMN:
U3MEHYMBOCTh Posnb cpenst B hopmupoBanumn Moau(pUKaIMOHHAas, U (EHOTUITHYECKasl,

MoaubUKaIMOHHONW n3MeHInBOoCcTH. Hopma
peakuuu npu3Haka. BapuanmoHHsli psia u
BapuaimonHas kpusas (B. Moranncen).
CaoiicTBa MOAM(DUKALIMOHHON H3MEHYMBOCTH
Jlemoncmpayuu

Tabmuub u cxembl: «MoauQUKaMOHHAS

HU3MCHYUBOCTB»

M3MEHYMBOCTh, BAPUAHTA, BAPUALMOHHBIN Psi,
BapHallMOHHAs KpPUBasi, HOPMa PEaKLUU MPU3HAKA,
MoauduKauu. XapakTepu30BaTh CBOMCTBA
MOAU(PUKAITMOHHOW U3MEHUNBOCTH. [ToKka3pIBaTh
POJIb YCIIOBUM BHEILHEH CPENbl B PAa3BUTHH
MOJIU(UKATMOHHONW H3MEHYUBOCTH Y OPI'aHU3MOB.
CtpouTh BapHUallMOHHBIE PSABI U TpaduK KPUBOH
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Oobopyoosanue: xuBbie 1 repOapHBIC
IK3EMILTISPhl KOMHATHBIX PACTEHUI; PUCYHKH
(poTorpadum) KUBOTHBIX C TPUMEpPAMU
MOIU(DUKAITMOHHON U3MEHUYNBOCTH
Jlabopamopnan paboma «Vccnenosanue
3aKOHOMEPHOCTEH MOIU(DUKAITMOHHOM
n3MeHuuBoctu. [loctpoenre BapralimoHHOTO
psAlla U BApUAITMOHHON KPUBOM»

HOPMBI PEAKIUU IPU3HAKOB Y PA3TUUHbBIX
OpraHu3MOB

7.3 |I'eHoTunmueckast I'enorunuueckast usmeHunBocTh. CBoiicTBa | PackpeiBaTh conepskaHne TEPMUHOB U TOHSITHIA:
U3MEHUYHUBOCT. FeHOTHUIUYECKON NU3MEHUYNBOCTH. B b1 KOMOMHATHUBHASI U3MEHUNBOCTD, MyTallMOHHAS
KomOunaTuBHas F€HOTUITMYECKON U3MEHUYUBOCTHU: W3MEHUYUBOCTh, KOMOMHAIINN, MYTAIIUH.
U3MEHYHUBOCTH KOMOWHATHBHAS, MYTAIlMOHHASI. XapakTepru3oBaTh CBOMCTBA TEHOTUIINYECKON

KomOuHaTHBHASI ©I3MEHUYNBOCTH. Meio3 u M3MeHYMBOCTH. ONUCHIBATH MEMO3 U MOJTOBOM
MIOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM | IPOIECC KaK OCHOBY MPOSIBIICHUS] Y OPraHU3MOB
M3MEHYUBOCTH. PoJIb KOMOMHATHBHOMN KOMOMHATUBHOM M3MeHYUBOCTH. [loka3biBaTh Ha
M3MEHYMBOCTH B CO3/IJaHUU F€HETUYECKOTO KOHKPETHBIX IPUMepax pojb KOMOWHATUBHOM
pa3zHooOpasus B pejesax 0JHOro BUIa M3MEHYMBOCTH B CO3/IJaHUU F€HETUYECKOTO
Hemoncmpayuu pa3Ho0Opasusi OPraHMU3MOB B TpPEAeNiaX OJHOTO
Ta6muub u cxembl: «KomOuHaTHBHAS BU/JIA.

U3MEHYUBOCTHY, «Meio3y, CpaBHUBATh T€HOTUITUYECKYIO U3MEHUUBOCTD C
«O11010TBOPEHUE MOAU(DHUKAITOHH O

7.4 |MyrauuoHHas MyTtarnuoHHasi ”3MEHYUBOCTh. Buibl PackpriBaTh copepkaHue TEPMUHOB U IOHSTUIA:
U3MEHYUBOCTD. MYyTaliii: TeHHbIE, XPOMOCOMHbIE, TEHOMHBIE. | MyTallii, XPOMOCOMHBIE TIEpecTpoiiku (abepparun),
3aKOHOMEPHOCTHU CHnoHTaHHBIE M MHAYLIUPOBAHHBIE MYTALMH. | OJIMIUION NS, AaHEYIUIOUIMS], MyTaHT, MyTareHsl.

MYTAalUOHHOT'O ITpoIecca.

DOureHeTuKa

SnepHble M NUTOILIA3MATHYECKUE MYTallUU.
ComaThueckue U I0JI0BbIE MYTAIUH.
IIpnurHBI BOSHUKHOBEHUS MYTalUil.
MyrareHsl 4 X BIUSHUE H & OPTaHU3MBI.

[IpuBOAMTH IPUMEPBI MYyTALMMA, BCTPEYAIOIIUXCS Y
pa3HbIX oprann3MoB. Knaccugumuposats Mmyranuu
10 pa3HbIM OCHOBaHUSIM.

Paznuuate Ha n300pakeHusAX (CxeMax, TabIuIax)
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3aKOHOMEPHOCTH MYTAllHOHHOTO TIpoliecca.
3aKOH TOMOJIOTHYECKUX PSIOB B
HACIICICTBCHHOM N3MEHUNBOCTH

(H.W. BaBunos). BuesigepHast U3MEHYHUBOCTh
Y HACJICJICTBEHHOCTh. DnueeHemuxka u
INUSEHOMUKA, POJIb INULEHEMUYECKUX
haxmopos 6 Hacredo8aHUU U USMEHYUBOCMU
henomunuyeckux npU3HAKo8 y OP2aAHUIMO8
Hemoncmpayuu

Ioptpetsi: I'. JIe @pus, B. Noranucesn,

H.W. BaBuios

Tabuuie! 1 cxeMbl: «I eHeTHYEeCKHE

3a0oJeBaHus YeIoBeKay, «BUIbl MyTauii»
Oobopyoosanue: xuBble 1 repOapHBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI; pUCYHKH
(dotorpadum) >KUBOTHBIX C Pa3TMIHBIMU
BUJIAMU U3MEHYHBOCTH

Ilpakmuueckana paboma «Mytauuu y
Ipo30(huisl (Ha TOTOBBIX
MUKpOIpenapaTax)»

TE€HHbIE MYTAllMH, XPOMOCOMHBIE TIEPECTPOUKHN
pa3HbIX BUOB: JENEIUU, TYIUIUKALUH,
TpaHCJIOKAIIMU, THBEPCUM; TEHOMHBIE MYyTaIUU.
CpaBHHBaTh MKy COOOM MYyTaIlMH Pa3HBIX BUOB.
XapakTepu30BaTh CBOMCTBA MyTAallHOHHOU
W3MEHUYMBOCTH. Ha3pIBaTh MPUYMHBI MyTALIUH,
BBISIBJIATH UCTOYHUKU (DAKTOPOB-MYTAareHOB B
OKpyKarome cpene (KOCBEHHO).

[IpuBoaUTH GOPMYTUPOBKY 3aKOHA
TOMOJIOTHYECKUX PSJIOB U HACJIEICTBEHHOU
n3menunBoctu H.W. BaBunoBa 1 000CHOBBIBATh €T0
3HAUYEHHUE ISl IPAKTUKU CEJIBCKOT0 X035HCTBA

Tema

8 «I'eHeTHKA YeTI0BEKA»

8.1

I'eneTnka yenoBeka.
MeTonpsl MeTUITMHCKOMN
T€HETHKHU

Kapuorun yenoseka. MexxnyHapoaHas
IporpaMma MCClIeJOBaHUS TEHOMA YEJIOBEKA.
Mertonbl n3y4eHHs] TCHETHKHN YEJIOBEKa:
rCHEAJIOrMYEeCKUM, OJIM3HEI[OBLIMH,
LHUTOT€HETUY €CKHM, MOMYISLIUOHHO-
CTaTUCTUYECKUM, MOJIEKyJISIPHO-
reHeTudeckuii. CoBpeMeHHOE OIpeiesieHre

PackpriBaTh conepkaHue TEPMUHOB U TTOHATHIA:
CEKBEHUPOBAHKE, KapTa XPOMOCOMBI, TPOOAH],
HacJIeICTBEHHBIC 00JIe3HN (MOHOTCHHEIE,
IIOJIMI'CHHBIC, I'CHHBIC, XpOMOCOMHBIe), MCIOUKO-
TeHETUYECKOE KOHCYILTUPOBAHUE, TOPOIOBAs
JIMarHOCTUKa, aMHUOLIeHTe3. [lepeuncnsate
0COOCHHOCTH M3y4YCHHS TEHETHKH YeJIOBEKA U
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TEHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHME,
F€HOTUITUPOBAHUE, B TOM YHUCJIE C IIOMOIIBIO
[1I11P-ananuza. HacneacTBeHHbIE
3a00JieBaHus YeloBeKa. [ eHHbIe U
XpOMOCOMHEBIE 00JIe3HH YenoBeKka. boesnu ¢
HACJIEICTBEHHOM MPEAPACIOIOKEHHOCTBIO.
3HaveHue MEIUIIMHCKON I'€HETUKU B
MIPEIOTBPAIICHUH U JICUCHUU TCHETHUECKIX
3a0oJyieBaHUN yenoBeka. Mequko-
T€HETUYECKOE KOHCYIbTUPOBAHUE.
CtBonoBsle kieTku. ITonarue
«TE€HETUYECKOr0o Irpy3a». DTUUECKHUE acCEeKThI
WCCJICIOBAaHMH B 00JIACTH peIaKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KIIETOK. I eHeTHUYSCKIE
(haKTOpHI MOBBIIIEHHON YyBCTBUTEIBHOCTH
YeJoBeKa K (PU3NIECKOMY M XUMHYECKOMY
3arpsI3HEHUIO OKPYKAIOIICH CPeIbl.
['eneTnveckas mpeapaciooKeHHOCTh
YeJIOBEKA K MMATOIOTHSAM

Hemoncmpayuu

Tabnuiel u cxembl: «Kapuotun yenoBexay,

«MeTopl U3yUeHUsI TEHETUKH YEJIOBEKaY,
«['enernueckue 3a001€BaHUs YEIOBEKA»
Ilpakmuueckas pavoma «CoCTaBICHUE U
aHau3 pOJIOCIOBHON»

METO/Ibl METUIIMHCKOM TeHETUKH. XapaKTEepU30BaTh
METO/Ibl U3YUEHUSI TCHETHKHU YEeJIOBEKa
(reHeamoru4ecKui, OJIM3HEIIOBBIMH,
LIUTOI€HETUYE€CKUM, MOJIEK YJIIPHO-T€HETUYECKU,
MONYJSMOHHO-CTaTUCTUYECKH ). ONUCHIBAaThH LETH,
3aJ]a4 U JIOCTHXKEHUS MEXKTyHApOTHOU
nporpaMmsl «I'eHom yenoBekay. PaznuyaTte Ha
M300paKkeHUsX (cxeMax, TabauIax) KapThl
XPOMOCOM (TreHeTndecKue, (Gu3nIecKue,
CHUKBEHCOBBIE)

Tema

9 «Cenexnusi OpraHu3MoB»

9.1

OCHOBHBIE TTOHATHUSA

CCJICKIIN

JloMecTHKanus U cenekuus. 3apoxacHnue
CEJIEKLIUU U TOMECTUKAIMH. Y UEHHE

PackpeiBaTh conep:kaHrue OCHOBHBIX ITOHSATHIA:
CEJIEKLHS, JOMECTUKALMS, IPUMUTUBHAS CEJIEKIIMS,




43

H.M. BaBuiioa o LleHTpax npoucxoxaeHus
¥ MHOT000pa3usi KyJIbTYPHBIX PaCTCHUIA.
Ponb cenexuuu B cO30aHUN COPTOB PACTCHUN
1 IOpoJ1 )KMBOTHBIX. COpT, MOpOAa, IITAMM.
3aKOH TOMOJIOTHYECKUX PSI/IOB B
HACJIECACTBEHHON N3MEHYMBOCTH

H.N. BaBunosa, ero 3HadueHue IS
CEJICKIIMOHHOM pabOoTHI.

Hemoncmpayuu

IHoprpetsr: H.U. BaBuiios, 1.B. MuuypuH,
I'. 1. Kapnieuenko, IL.I1. JIykbsiHEeHKO,

B.JI. Actaypos.

Tabnuiet u cxembl: «L{eHTpsI

MIPOUCXOXKACHUSI U MHOTOOOpa3ust
KYJbTYPHBIX PAaCTEHUI», «3aKOH
TOMOJIOTMYECKUX PSAJIOB B HACJIEICTBEHHOMN
U3MEHYUBOCTH.

Jlabopamopnas padoma «V13yuenue copToB
KYJIbTYPHBIX PAaCTEHUN U MTOPOJ] JOMAILITHUX
KUBOTHBIX»

KOMOMHATHUBHASI CEIEKIIHs, COPT, IOPO/Ia, IIITAMM.
[lepeuncnsiT OCHOBHBIE 3TAIIbl PA3BUTHS CEICKIIUU
KaK Ipoliecca U HayKH.

XapakTepu3oBaTh COJAEPKAHUE YUCHHS

H.W. Basunosa o LleHTpax npoucxoxaeHus u
MHOr0o00pasus KyJlIbTYPHBIX paCTeHUH.
[TokazpiBaTh LIeHTpBI TPOUCXOKICHUS U
MHOT000pa3us KyJIbTYpHBIX pacTeHui u LIeHTpbI
JOMECTHKALMX JIOMAIIHUX )KUBOTHBIX HA KapTe
MHpa, CBS3bIBATh MX MECTOIOJOKEHHE C O4araMu
BO3HUKHOBEHHUSI APEBHENIINX UBUIN3ALIMIA.
CpaBHUBATh COPT, MOPOJY, IUITAMM C BUJIAMU-
pommdamu. OOOCHOBBIBATH 3HAYCHHE 3aKOHA
TOMOJIOTHYECKHUX PAIOB B HACIIEICTBEHHOU
n3MenunBoctd H.M. BaBuioBa 11 ceIeKIIMOHHON
paboTHI.

OnuceIBaTh NEPCIEKTUBBI TOMECTUKALIMHN U
CO3/1aHME HOBBIX COPTOB KYJIbTYPHBIX PaCTEHUH,
MOPOJ TIOMAITHUX JKMUBOTHBIX U IITAMMOB
MHUKPOOPraHU3MOB

9.2

MeTonp! CeIeKIIMOHHOM
paboter. CoxpaHenue,
M3y4YEHHE U UCIOJIb30BAHUE
TEHETHYECKUX PECYPCOB

MeTombI CeNeKIMOHHOM PaboThI.
HckyccTBeHHBII OTOOP: MACCOBBIN 1
WHAUBUYTbHBIA. JTaIbl KOMOWHAIIMOHHOMN
cesiekiuy. VMcnpiTanue nporu3BoIuTeNEH 1Mo
notoMcTBY. OTOOp MO TEHOTHUITY C IIOMOIIIBIO
OLICHKH (DEHOTHIIa TOTOMCTBA M OTOOP TI0
TeHOTHITy ¢ oMolso aHanusa JJHK.
HckyccTBEHHBIM MyTareHe3 Kak METO.

PackpsIBaTh conepKaHue TEPMUHOB U IIOHSTHI:
HCKYCCTBEHHBIH 0TOOp, POU3BOIUTENH, IKCTEPHED,
OJTM3KOPOJICTBEHHOE CKPEITMBAHNE, MM MHOPUTUHT,
HEPOJICTBEHHOE CKPEIIUBAHUE, U ayTOPUINHT,
YrcTas IMHUSA, TeTepPO3nC (THOpUIHAS CHJIA),
T€HOMHOE PEeIaKTUPOBAHUE, HCKYCCTBEHHBIN
MyTareHes, (pakTopbI-MyTareHsbl, MOJUTLION/IBI,
OTAANEHHAS THOPUIM3AIHS, CEKBEHUPOBAHHE.
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CEJIEKITMOHHON paboThl. PamuanonHbii u
XUMHUYECKUI MyTareHe3 Kak UCTOYHUK
MYyTalui y KyIbTYPHBIX ()OPM OPraHU3MOB.
Hcnonb3oBaHue reHOMHOTO peJaKTUPOBAHUS U
MeTo10B pekoMOrHaHTHBIX JIHK st
MOJIy4EHHUSI UICXOIHOTO MaTepuana Jist
cenekuui. [lomyyeHune nmonmIionoB.
BrytpuBumoBas ruOpur3anmys.
bi3kopoiIcTBEHHOE CKpEIMBaHUE, WITH
uHOpuMHT. HepoIcTBeHHOE CKpelBaHuE,
WK ayTOpUIUHT. ['eTepo3uc U ero mpuirHbL.
Hcnonb3oBanue rerepo3uca B CENEKINU.
Otnanénnas rubpuauzanys. [Ipeononenue
OeCIUIoIMs MEKBUIOBBIX THOPHIIOB.
JlocTrKEHMSI CENEKIMU PACTEHUH U dKUBOTHBIX.
«3enénas peomonusy». CoxpaHeHHEe U
W3YYECHHUE TEHETUYECKHUX PECYPCOB KYJIbTYPHBIX
PACTeHUI M UX TUKHUX POAWYEH JUIsl CO3aHUS
HOBBIX COPTOB U THOPUIOB
CEIILCKOXO3SIMCTBEHHBIX KYbTYp. M3ydeHue,
COXpPaHEHHUE U YIIPABJICHUE T€HETUYECKUMU
pecypcaM CeNbCKOXO035IMCTBEHHBIX U
MIPOMBICJIOBBIX )KUBOTHBIX B LIEJISIX YIyUIIICHUS
CYLIECTBYIOIIMX M CO3/IaHUS HOBBIX MTOPO/I,
JIMHUHI U KPOCCOB, B TOM YHCJIE C TPUMEHEHUEM
COBPEMEHHBIX METOIOB HAYYHBIX
HCCIICIOBAaHUH, IIEPEIOBBIX UJIEH U
MEPCIEKTUBHBIX TEXHOJIOTUH.

XapakTepru30BaTb OCHOBHBIE METO/IbI CEJIEKLINU
PacTeHHH U )KMBOTHBIX: HCKYCCTBEHHBIN OTOOp U
TUOPHIM3ALIMIO.

CpaBHHBaTh MacCOBBII HCKYCCTBEHHBIN O0TOOp €
VH/IMBUTyaJIbHBIM, TIOKA3bIBAaTh UX 3HAYEHUE JIISI
CEJIEKIIUM KYJIbTYPHBIX PACTEHUH U JOMAILIHUX
YKUBOTHBIX.

[IpuBOINUTH KOHKPETHBIE TPUMEPHI OTIATEHHON
rubpunu3aiyu B cenekuni. OnrchBaTh OMbIT

I".JI. KaprieueHKko 1o peo10aeHUI0 OeCILIO NS
MEKBUJIOBBIX THOPUIIOB.

Pa3nuuars Ha M300pakeHUsIX (CXeMax, TabIHMIax) y
OTIEIIBHBIX IIPEACTABUTEIICH KOHKPETHOTO COPTa U
ITOPO/IbI XO35MCTBEHHO 1ICHHBIE TIPU3HAKH,
HEOOXOAMMBIE YeTIOBEKY. XapaKTepH30BaTh pojb
CEJIEKLIMU B 00eCIIeYeHNH MPOJI0BOJILCTBEHHOM
0e30macHOCTH yenoBeuecTBa. [ [puBoAUTh KOHKpETHBIE
IIPUMEPBI TOCTH>KEHUM CENTEKIIUH KYJIbTYPHBIX
pacTeHHId U IOMAIlHKX )KUBOTHBIX B Poccun
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JdeMmoHcTpanumn

Hoprperst: H.W. BaBunos, 11.B. Muuypus,
I' 1. Kapnieuenko, H. bopnoyr, /I.K. benses
TaOnuiibl U cxeMbl: «MeTO/IbI CEIICKITUI,

«Otnanénnas rudpuan3amsy, «MyrareHes»»
JladoparopHasi padora «/3ydenue MeTonoB
CEJICKIIMH PACTEHUIN

IIpakTnueckas padora «IIpuBrBka
pacTeHuiD)

Tema

10 «BUOTEXHOJOrUA U CHHT

eTHYecKas OHOJIOTrus»

10.1

buorexnosorus kak Hayka
U OTpacib IIPOU3BOJICTBA

1

OOBEKTHI, UCTIONb3yeMbIC B
OHMOTEXHOJIOTHH, — KIIETOYHBIE U TKAHEBBIC
KYIbTYpPbl, MUKPOOPTaHU3MBI, KX
XapakTepucTuka. TpaauinoHHas
OMOTEXHOJIOTHS: XJIEOOTICUCHHE, TTOTyICHUE
KHCJIOMOJIOYHBIX TIPOJYKTOB, BUHOICTIHE.
Muxkpobuonornueckuii cuaTe3. OObEKThI
MUKPOOHOJIOTUIECKUX TEXHOIOTHIA.
[TpousBoacTBO Oelika, aAMUHOKHUCIIOT U
BHTaMHUHOB

Hemoncmpayuu

Tabmaune! 1 cxeMbl: «lcrmoabp3oBanue

MHUKpPOOPTraHU3MOB B IIPOMBIIIIEHH OM
MIPOU3BOICTBE

Jlabopamopnan paboma «3yuenue
00BEKTOB OMOTEXHOJIOTUI
Ilpakmuueckaa paooma «llonyaenue
MOJIOYHOKHCJIBIX MTPOAYKTOBY

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHSATHMN:
OMOTEXHOJIOTHSI, TPAAULIMOHHAS] OMOTEXHOJIOTHS,
MUKPOOHOJIOTHYECKUI CUHTE3,
MHUKpOOHOIOrHIecKas TexHomorus. [lepeuucnsats
HaIpaBJIeHUs OMOTEXHOJIOTHY; IIEH U 3a1a4H,
CTOSIIIIHE TIepe]] OMOTEXHOJIOTHEH. XapaKTepu30BaTh
OOBEKTHI, UCMIONIE3YEMbIC B OMOTEXHOJIOTUH, —
KJIETOYHBIC U TKAHEBHIE KYIbTYPHI,
MUKPOOPTaHU3MBEI.

OnuceiBaTh OCHOBHBIE METO/IBI TPAIUIIHOHHOM
OHMOTEXHOJIOTHH U JOCTIIKEHUS
MHUKPOOHOJIOTHYECKON TEXHOIOTHH.
OO0O0CHOBBIBAThL 3HaUeHUE OMOTEXHOJIOTUH IS
CETbCKOXO035IHCTBEHHOTO MTPOM3BO/ICTBA
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10.2 | OcHOBHBIEC HampaBICHUS Co3pnanue TeXHOJIOTM U HHCTPYMEHTOB PackpriBaTh copepxaHue TEPMUHOB U IOHSTUIA:
CHUHTETHYECKOW OMOJIOTUH LE€JICHAIPABICHHOT'0 U3MEHEHUS U KJIETOYHAs] HH)KEHEPUsl, KJIETOUHAasl TEXHOJIOT U,

KOHCTPYHUPOBAHUSI TEHOMOB C LIEJIBIO METOJ KYJbTYpPbI KJIETOK U TKaHEH,
MOJIYY€HHS] OPTAaHU3MOB U UX KOMIIOHEHTOB, |TOTHUIIOTEHTHOCTbH, IUTFOPUIIOTEHTHOCTh, CTBOJIOBBIE
COJIEPIKAIMX HE BCTPEUAIOIIKECS B MPUPOJE | KJIETKH, MUKPOKJIOHATIBHOE PA3MHOKEHUE PACTEHUM,
ouocuHTeTnueckue nyru. Knerounas coMaTHyieckasi THOpuAN3aIus, Taraouibl,
WHXEHEepHs. MeToIbl KyJIbTYpbI KJIE€TOK U rUOPHIOMBI, MOHOKJIOHAJIbHBIE U TOJIUKJIOHAIbHBIE
TKaHeW pacTeHuil 1 )KUBOTHBIX. KpnoOaHKu. |aHTHUTENa, METO/ TPaHCIUIAHTALUU SITEp,
Comaruueckas ruOpuan3anus u KJIOHUPOBAHHUE.
COMaTUYECKHI SMOpPHOTeHE3. XapakTepr30BaTh OCHOBHBIE HAIIPABIICHUS
Hcnonbp3oBaHUe raruion10B B CENEKIIUN CHUHTETHYECKOW OMOJIOTHH.
pacrenuil. [lonyuenue MOHOKIOHAIbHBIX OnuchIBaTh Ha KOHKPETHBIX MIPUMEPAX METO/IbI
anmumesl. KJIETOYHOM MHKeHepuH. [IpuBoauTh IpUMEpHI
Hcnonvzoeanue MOHOKIOHAbHBIX U WCIIOJIb30BAaHUSI MOHOKJIOHAJIBHBIX U
NOJIUKIIOHATIbHBIX AHMUMET 8 MeOUYUHe. MTOJINKJIOHAJIbHBIX aHTUTEN B MEIUIIUHE.
HckyccTBEHHOE OIIOIOTBOPEHHUE. OneHuBaTh 3HaU€HNUE CHHTETUYECKOW OMOIOTUU IS
PexoHCcTpyKIIUS SSULIEKIIETOK U CEJIBLCKOr'0 X035IMCTBAa U MEIUIIMHEI
KJIOHUPOBAHHE KUBOTHBIX. MeTon
TpaHCIUIAHTALUU SAEP KIETOK. TexHonozuu
0300p0GIeHUs, KYIbMUSUPOBAHUS U
MUKPOKTIOHATILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.
Hemoncmpayuu
Tabmuue! u cxembl: «Kinerounast
VUHKEHEPUS»

10.3 | XpoMocoMHas ¥ reHHas XpOMOCOMHas1 U T€HHasl NHKEHEPHSL. PackpbiBaTh conepxaHue TEPMUHOB U IIOHATHMN:

UHXXEHEpUs

HckyccTBEHHBIN CUHTE3 T'€HA U
KOHCTpyHpoBaHue pekomOuHaHTHbIX JHK.

TeHHasi MH)XEHEpUsl, PECTPUKIIMOHHbIE
SHJIOHYKJIEa3bl (PECTPUKTA3bI), TUMKHUE KOHIIBI,
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Cosz0anue mpanceeHHbIX OP2aHUIMO8.
JIOCTHKEHHS U IEPCIIEKTUBBI XPOMOCOMHOU
Y TEHHOM MHXKEHEPUU. DKOJIOTUUECKHUE U
STUYECKHE MPOOJIEMBbl TEHHON MHKCHEPHH.
Jlemoncmpayuu

Tabnuiel u cxembl: «I'eHHass HHXKEHEPUS»

IUTA3MUIBI, PECTPUKLINSA, IATUPOBAHHUE,
TpaHncopmanus, CKpUHUHT, TPAHCT€HHBIC
(reHeTHYECKU MOJU(PHUIIMPOBAHHBIC) OPTaHU3MBI.
OnuceiBaTh METObI PEIPOYKTUBHOIO U
TEpareBTUYECKOr0 KIIOHUPOBAHUS, KIIETOUHBIE
TEXHOJIOTHH U CIIOCOOBI FT€HETUYECKON MHKEHEPHU.
XapakTepu3oBaTh JOCTH)KEHUS T€HHOU UHKEHEPHH.
O1eHnBaTh 3KOJIOTNYECKUE U ITUYECKUE TTPOOIIEMbI
KJIOHUPOBAHMSI U CO3/1aHUS TPAHCTEHHBIX
OpPraHU3MOB, IEPCIEKTUBBI PA3BUTHS XPOMOCOMHON
U TCHHOW MH)KEHEpUU

10.4

Menniackue
OUOTEXHOJIOTMHA

MenuiHCcKie OMOTEXHOIOTHH.
TIlocmeenomuas yugposas meouyuna. I11[P-
ouaznocmukxa. Memaboromuwlil ananus,
2EHOYEHMPUYeCKULl AHAU3 NPOmMeomMa
yenoseKa Ol OYeHKU COCMOSHUSL €20
300p06bs. Mcnob308anue cmeonoswix
kiemoxk. Tapeemnas mepanus paxa.
3D-6uoundicenepus 015 papabomru
@YHOAMEHMATLHBIX OCHO8 MEOUYUHCKUX

MexXHoA02Ull, CO30AHUSA KOMNIEKCHbIX MKAHell

couemaHuem mexHoI02Ull MmpeéxmepHO20
ouonpunmunea u ckaggonrounea 0ns
pelienust 3a0a4 nepcoHaIU3UPOBAHHOL
MeOUYUHbL.

Co30aHue 6eKMOPHbIX BAKYUH C YENbIO
obecnevenus KOMOUHUPOBAHHOU 3aUUMbL OM
6030youmeneu OPBU, ycmanoesnenue

PackpbiBaTh copepxxaHue TEPMUHOB U ITOHATHMN:
MEIHUIMHCKAs OMOTEXHOJIOT M, METAa00IOMHBII
aHaJM3, TEHOLICHTPUYECKUIN aHaJIn3,
MEepCOHAIM3UPOBAHHAS MEIUIIMHA, PETeHEPATUBHAS
MeIuIMHa. XapaKTepU30BaTh METOIbI
MEeTa0OJIOMHOTO W TEHOIICHTPUYECKOTO aHAJTN3a;
HCTIOIb30BaHUE CTBOJIOBBIX KiieTok; [TIP-
JUATHOCTUKY; TAPTeTHYIO TEPANUIO paKa




48

MONEKYIAPHLIX MEXAHUIMO8
@ynxyuonuposanus PHK-cooepocawujux
BUPYCOB, BbI3LIBANOWUX 0OCOOO ONACHbBLE
3a60.1e6aHUA YENI08EKA U HCUBOTNHBIX
Tema 11 «3apokaenne u pa3BuTHE IBOJTIOIMUOHHBIX NPEACTABJICHUA B OO 0T HH»
11.1 | DBomonroHHAs TEOpUs 1 OpomonoHHas Teopus Y. /lapBuHa. PackpriBaTh copepxaHue TEPMUHOB U IOHSTHIA:
Y. lapBuHa [Ipennochliky BOSHUKHOBEHMSI TapBUHU3MA. | KpEallMOHU3M, BU/J, CUCTEMaTHKa, OMHapHas
Kuznb n HaydHas pestenbHOocTh Y. JlapBrHA | HOMEHKJIATypa, MCKYCCTBEHHAsI CUCTEMA
Jemoncmpayuu KJ1acCU(UKAIIMHA OPTaHU3MOB, UCTOPUUECKUN METOI,
Ioptpetsl: Apucrorens, K. JIunnei, JapBUHU3M. XapaKTepU30BaTh B3TJIsAIbI
K.b. Jlamapk, 2.2K. Cent-Unep, XK. KioBbe, | Apuctorens, Omnenokina, Jlykpeuus Kapa, [Ix. Pes
Y. JapBuH. Ha Pa3BUTHUE KUBOU IPUPOJBL.
Tabmunel u cxeMsl: «CHcTEMA JKUBOU OuenuBarsb Bkian K. JIunHes B pa3ButTue
npupozs (o K. JIuanero)y, «Jlectauna ounosiornu. CpaBHUBATh B3TJISIBI HA BUJT U
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm | 3Bomoruto K. JIunnes, JXK.b. Jlamapka u
(hopMupoBaHust mpucriocodeHui y pactenuii | Y. JlapBuna.
u KkUBOTHBIX (110 Jlamapky)», «Kapra-cxema |Kpuruuecku olieHMBaTh KPEAMOHUCTCKUE B3TJIS/IbI
Mapiupyra myremectsus Y. lapsunay, Ha XUBYIO IIPUPOLY.
«Haxonxu Y. /lapuna» [lepeuncnsaTe KyabTYpPHO-UCTOPUYECKUE U
€CTECTBEHHO-HAaYyYHbIE ITPEANIOCHUIKI
MOSBJICHHS YBOIONMOHHON Teopuu Y. JlapBuHa.
OnuceIBaTh POIb UCTOPUYECKOTO METO/IA.
Mznarath CynmHoCTh YBOIIOIIMOHHON TEOPUHU
Y. JlapBuHa.
HasbiBath ocHOBHBIE (hakThl Onorpaduu Y. JlapBuna
Y ATalbl CO3JaHUS UM 3BOJIIOLIMOHHON TEOPUU
11.2 | ABmxyiue cuiisl 2 JIBKyIIME CUJIBI HBOJIFOLUU BUJIOB I10 PackpeiBaTh copepxaHue TEPMUHOB U ITOHATHMN:
HBOJIIOLIUU BUIOB 110 Y. [lapBuHy (BbICOKasi HHTEHCUBHOCTh HaCJIEICTBEHHOCTh, N3MEHYUBOCTb, UCKYCCTBEHHBIN
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Y. lapBuny Pa3MHOKEHHUSI OPraHW3MOB, HAacJlIeICTBEHHas |0TOOp, Oopb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN
M3MEHUYUBOCTh, OOph0a 3a CylIecTBOBaHUE, | OTOOP.
€CTECTBEHHBINH U UCKYCCTBEHHBIN 0TOOD) W3narate cymuocTs yaenus Y. lapsuna o0
Jemoncmpayuu HCKYCCTBEHHOM OTOOpe. XapaKTepru30oBaTh
Iloprper: Y. JapBuH. JBIKYILAE CUJIBI DBOIIOLUU BUIOB 110 J[apBUHY.
Tabmuub! u cxembl: «@opmbl 60pHOBI 32 [IprMeHsTh 3HaHUS O ABMXKYIIMX CHJIaX 3BOJIOLMH
cymiecTBoBanue», «I1opoapl Tomyoei», BUIOB 10 J{apBuHY
«MHoroo6pasue KyJIbTypHBIX (hOpM JUTsl OOBSICHEHUSI MHOT000pa3us BUAOB, TTOPOJT
KarycTbly, «[loposbl JOMaIIHKUX )KMBOTHBIX», | JOMAIIHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX
«Cxema 00pa3oBaHMs HOBBIX BUIOB (110 pacTeHui
Y. JapBuny)», «CxemMa COOTHOIIECHUS
JBYOKYIIMX CHJI 3BOJIIOLIUN

11.3 | ®opmupoBanue 1 OdopmieHre CHHTETHYECKON TEOPHH PackpbiBaTh copepxaHue TEPMUHOB U ITOHATHMN:

CUHTETUYECKON TEOPUH sBostonnu (CTD). HelitpansHast Teopust JApBUHU3M, MyTall¥, MyTallMOHHBINA MPOIIECC.

3BOJIIOLIUN sBostoIMU. CoBpeMeHHas SBOJIOLMOHHAs OOBACHATH MPUUMHBI KpU3HCa JapBUHU3MA.
Ouosiorus. 3HaYeHHUE IBOJIIOIMOHHON O060CHOBBIBATh 3aKOHOMEPHOCTH TpaHchopMaIuu
Teopuu B GOPMHPOBAHUU €CTECTBEHHO- JapBUHU3MA B CHHTETUYECKYIO TEOPHUIO IBOJIIOIINH
Hay4YHOU KapTHUHBI MUpPa (CTI).
Jlemoncmpayuu Hzmarats ocHoBHEIC IToJioxkeHUss CTD. OnenuBarh
Ioprpersr: C.C. YeTBepuKoB, Bknan I'. ne @pusa,
N.N. lImansraysen, Jx. XonaeuH, C.C. Yerepukona, N.1. lImansraysexa,
J1.K. bemnsieB J1.K. bensieBa B popmupoBanue CTD.
Tabmuiet u cxembl: «OcHOBHBIC TToTokeHUsT | OnienuBaTh 3HaueHue CTO B hopMupoBaHuu
CUHTETUYECKOW TEOPHUH IBOIOLIUI COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA

Tema 12 «MukpoIBoaonus u eé¢ pe3yabTaTh»
12.1 |Oramnbl 3BOIIOLIMOHHOTO 3 [TonyAnys Kak 3JeMEeHTapHas eUHULA PackpbiBaTh copepxaHue TEPMUHOB U ITOHSATHMN:

mnmponocecca: MUKPO3BOJIFOIUA

U MaKpO3BOJIIOIHA.

9BOJIIOLIMU. COBPEMEHHBIE METO/BI OLIEHKH
TEHETHYECKOT0 Pa3HOOOpas3usi U CTPYKTYPbI

MHUKPOIBOJIOIHS, MAKPOIBOJIIOIIHSI, MYTAIIUH,
MIOMYJISALINSI, KOMOWMHAIIMKA T€HOB, TEHO(OH]I,
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[Monmymsius —
AJIeMEHTapHask eANHULA
SBOIIOLINHA

nonyJsinuid. Mismenenune renogoHaa
MONYJISALIMK KaK 3JIEMEHTApHOE
ABOJIIOLIMOHHOE SIBJICHUE. 3aKOH
reHeTH4ecKoro pasHosecus k. Xapau,
B. BaiinGepra.

Hemoncmpayuu

Tabauiel u cxembl: «MyTannoHHas
M3MEHYUBOCTHY, «[lomynsiuuonHas
CTPYKTYpa BHuJa», «Cxema MposBIeHUs
3akoHa Xapau—BaiinOepray. Jladopamopnas
paboma

«BpIsIBICHHE N3MEHUHUBOCTH Y 0CO0€EiH

OJJHOT'O BHJa»

3IIEMEHTAPHOE 3BOJIIOLMOHHOE SIBJICHHE.
XapakTepru30BaTh MUKPOIBOJIOIUIO KaK 3TaIl
MOSIBJICHUSI IPUCTIOCOOJIEHUH U BUA000PA30BAHMUS.
XapakTepu30BaTh MOMYISALUIO KaK 3JIEMEHTaPH YIO
eIMHUILY SBOIIOLUH. [lepedncnars npu3Haku
U/ICATHHOM MOIYIIALUHN U OOBSCHSTD YCIOBUS
BBHITIOJTHEHHUS 3aK0oHa Xapau— BaitHOepra.
[TpuMeHATs UMEroIecs 3HAHUS [T OOBSCHEHHS
NPUYHMH U3MEHYUBOCTH y 0COOEH OHOTO BUa

12.2

DyieMeHTapHbIe (PaKTOPHI
IBOJTIOITUH

DneMeHTapHbIe (PAKTOPHI (IBHKYIITUE CHIIBI)
3BOJIIOIMHU. MyTallMOHHBIN TTPOIIECC.
KomOunatuBHas nuaMeHUUBOCTh. Jpeiid
T€HOB — ClTyJaiiHble HEHANIpaBJIEHHbIE
W3MEHEHMS YacTOT aJUIeen

B ONY/SIIUAX. DPPEKT OCHOBATEII.

D exm bymuvLiouno2o copaviuiKa.
CHuoiceHue 2enemuyecko2o pasHooopasus:
npuduHsl u creocmeus. Ilposenenue
aghpexma Opetiha eenos 6 6ONLUIUX U MATBIX
nonynayusx. Murparuu. M3onsuust
MOMYNALUNA: reorpadudeckas
(mpocTpaHCcTBEeHHas1), OMOJIOTHYECKas
(penponykTrBHas)

Jlemoncmpayuu

PackpriBaTh copepkaHue TEPMUHOB U MIOHSTUIA:
MYTallMOHHBIH Mporece, KOMOMHATUBHAS
W3MEHYHBOCTD, MOMYJIALIUOHHBIE BOJIHBI, Apei(
I'€HOB, MUTPALIUU, U30JISILKsA, TeorpaduuecKas
(mpocTpaHCTBEHHAsT) U3O0JISLHS, OMOIOTHYecKast
(penpoaykTuBHAS) U0, YP(HEKT OCHOBATEIIS,
3¢ ¢dexT OyTHIIIOYHOTO TOPIbIIIKA. XapaKTepru30BaTh
AJIEMEHTapHbIE (DAKTOPHI (IBUXKYILIUE CHUIIBI)
spomonnu. OuennBarh Bkiag C.C. YeTBeprukosa,
. Maiipa B pa3BUTHE HBOIOIMOHHOTO YYEHUS.
OOBACHATH MPUUYNHBI HEHANPABICHHOTO JI€HCTBUS
3JIEMEHTAPHBIX BOITIOLMOHHBIX (PaKTOPOB.
[TpuMeHSTh UMEIOIIHEecs 3HAHUSA O JBMKYIIIUX
CHJIaX 3BOJIOLUU

111 OOBSCHEHHSI TPUYUH pa3HO0Opa3us reHohoHIa
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[Moptpetswi: C.C. YerBepukos, O. Maiip.
TaGmuibl u cxembl: «/[BHKYIIIUE CHITBI

IBOJIIOLIUN Y, «DKOJIOTMUYECKas W30JISIIHS
MOTYJISIIMIA CeBaHCKOM (opesmy,
«["eorpaduueckast U30JIALNS JTUCTBSHHUIIBI
CUOMPCKON U TUCTBEHHUIII TAYPCKO»,
«[TomynsMOHHbIE BOJIHBI YUCICHHOCTH
XUILHUKOB U )KEPTB»

MOMYJISIIIUA OJTHOTO BUJA

12.3 |EctecTBeHHbIi 0TOOp — EctecTBeHHBIN 0TOOP — HANIPABJISAIOMINI PackpeiBaTh copepxaHue TEPMUHOB U ITOHATHMN:
HaINpaBISIONMNA HaKTOp ¢axTop 3Bomonuu. POPMBI €CTECTBEHHOTO | €CTECTBEHHBINH 0TOOD, ABMKYIIUN 0TOOD,
HBOJTIOLIUU oTOOopa: ABMKYIIUHN, CTAOMITU3HUP YIOIIIHIA, CTaOWITM3UPYIOMIHA OTOOP, pa3phIBAIOIIHII 0TOOD,
paspeiBaronii (q3pynTUBHBIN). [o0BOM | mOsIOBOM OTOOD.
oT60p. BO3HHKHOBEHUE U HBOITIOLHUS XapakTepu30BaTh €CTECTBEHHBIN OTOOP Kak
COLIMAJIHOT'O TIOBE/IEHUS JKUBOTHBIX. JBIDKYIIYIO M HAIIPABIISIOIIYIO CHITY SBOJIIOLIMH, €I0
Jemoncmpayuu (bopMbI.
Tabauiel u cxembl: «Cxema IeUCTBUS Pasznuuats Gopmbl ecrecTBeHHOr0 0TOOpa B
€CTECTBEHHOro 0T00pay, «®opMbl 60pbOBI 32 | MOMYIALUAX, IPUBOJUTH IPUMEPBI JEHCTBUS B
cymecTBoBaHue», «MHIycTprambHbIIR HOMYJSIIUSIX (POpM ecTeCTBEHHOro 0TOOopa.
MenaHu3M, «JKHUBbIE HCKOTTaeMBbIe» OOBACHATD MPEANOCHUIKH IS ASUCTBHS IBUKYIICH
U CTa0MIU3UpYIOIIe (OpM eCTECTBEHHOTO 0TOOpa.
CpaBHuBaTh (POPMBI €CTECTBEHHOT'O 0TOOpPA, JENIaTh
BBIBO/IbI HA OCHOBE CPAaBHEHHUSI.
[TpuMensTh UMeroLecs 3HaHUS O €CTECTBEHHOM
otOope Tsi OOBSICHEHHSI TIPOIIECCOB, MPOUCXOISIINX
B IIONYJISIIUSAX BUJIOB OPTaHU3MOB
12.4 |IIpucrnocobIeHHOCTh [Tprcnoco01eHHOCTh OPraHU3MOB KaK PackpriBath conepskaHue TeEpMUHA

OpPraHNU3MOB KaK pe3yJbTaT
MHUKPO3BOJIIOLINH

pe3ynbTaT MUKPO3BOIIOLMHU. Bo3HUKHOBEHNE
pUCIOCcOOIeHU I

MIPUCTIOCOOJIEHHOCTh OPTaHNU3MOB (aIanTaIus),
apomop(} 03, uAroa aNTaIHs.
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y opranu3MoB. ApoMop(}o3bl U
uanoanantanuu. [Ipumepsl npucnocoOaeHmi
Yy OpraHu3MoB: MOP(OIIOTUIECKHE,
¢duznonornyeckre, OGMOXUMHUECKHE,
noBeAacHUecKre. OTHOCHUTCIBHOCTD
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB
Hemoncmpayuu

TaOauIbl U CXEMBI:

«IToxkpoBUTEILCTBEHHAS OKpacKa
KHUBOTHBIX», «[Ipemymnpexnatomnas okpacka
KHUBOTHBIX», «DU3HOIOTHYECKHe
amanraiuny, «[IpucrnocobIeHHOCTh
OpPraHu3MOB U €€ OTHOCUTEJIBHOCTDY.
Oobopyoosanue: repdapuy pacTEHUN;
KOJUIEKIIUU HACEKOMBIX; Yydela MTULl U
3Bepel ¢ MpuMepaMu Pa3IuUHbIX
MIPUCTIOCOOJICHH.

Jlabopamopnan paooma «IIpucnocoOnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11e1eCO00Pa3HOCTh)

Jlabopamopnan paboma «3yuenune
apoMop(}o30B 1 UAMOATANTAIIMN Y PACTCHUH
Y 5KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE TIPUMEPHI MPUCITOCOOTCHHIA
opranusmoB (Moponoruueckue, GU3NOIOrUIECKUE,
onoxuMmuyeckue, noseneHdeckre). OOBSICHITH
MEXaHU3M BO3HUKHOBEHUS MPUCTIOCOOTICHUN y
opranu3moB. [IpuBoauTs puMeps! apoMop(o30B U
WUJIMOAJanTalluid Y PaCTEHUN U )KUBOTHBIX.
OOBICHATH pOsIb apoMOp(h030B B OCBOCHHUH
OpraHM3MaMHU HOBBIX cpesl OOUTaHHUS.

OOBACHATH POJIH HINOAAANTAIINNA B
MIPHUCTIOCOOJICHUN OPTaHU3MOB K KOHKPETHBIM
YCIIOBUSIM CPE/IbI.

JIoKa3bIBaTh OTHOCUTEIBHBIN XapaKTep
MIPUCTIOCOOJIEHHOCTH ¥ IPUBOIUTH MPUMEPHI
OTHOCHUTEJIBHOCTH aJanTalui.

PackpriBaTh 3HaUeHHE ABMXKYILIUX CHJI SBOJIIOLIMU B
(hopMHpPOBaHUU MTPUCTIOCOOJICHHIA

12.5

Bun, ero kpurepun u
CTPYKTYypa

Bup, ero kputepuu u CTpykTypa
Hemoncmpayuu
Tabmuue! u cxembl: «Kpurepuu Buaa»,

«Buasl-gBoitHukny, «CTpykTypa Bujia B
MIPUPOJIE»

PackpeiBaTh copepxaHue TEPMUHOB U IOHSTUIA:
BU/[I, KPUTEPUU BHJIA, TOTUMOPPHU3M, BUIBI-
JIBOMHUKH, apeall, SKOJIOruuecKas HUIIa,
MOIYJISIU S, BUAOBOW KapuOTHUII, KOCMOIOJIUTBHI,
SHACMUKU, ITIOABUAbI, DKOTHUIIBI. XapaKTepI/IBOBaTB
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Oobopyoosanue: repdapuy pacTEHUH;
KOJUIEKIIUU HACEKOMBIX; uydesia NTUIl U
3BEpEN pa3HbIX BUJIOB.

Jlabopamopnan paboma «CpaBHeHHE BUIO0B
0 MOP(OIOTHIECKOMY KPUTEPUIOH

KpuTepuu Buaa (MOphOIOTHIECKU, TCHETHUECKHUH,
OMOXMMHYECKUHN, TeorpapuueCcKHii, SKOJIOTUICCKHH,
onoxummueckuii). OOBSCHATH HEOOXOIUMOCTh
MCTIONb30BAHUS BCEH COBOKYITHOCTH KPUTEPHUEB IS
OTIpeIeTICHHs BUIOBOU MPUHAIIICKHOCTH
opranusma. [lepedncisaTe OCHOBHBIC
BHYTPHUBHIOBBIE TPYNITUPOBKUA. OOBSICHATH
MIPUYUHBI CYIIECTBOBAHUSI MOHO- U
MOJMTUMTUYECKUX BUOB. CpaBHUBATH BUIBI IO
MOP(HOIOTHIECKOMY KPUTEPHIO

12.6

Bunoo6pa3zoBanue kak
pe3yabTar
MUKpO3BONIIOLMU. CBsI3b
MHUKPOIBOJIIOIIUH 1

AU ACMHUOIOTHH

Bunoobpa3zoBanue Kak pe3ynbTaT
MHUKPOIBOMIIONUU. M301us — Kiro4eBoi
¢axTop BunooOpazoBanus. [Iytu u criocoOs
BUZI000pa30BaHMsI: aJUTONATPUIECKOE
(reorpaduyueckoe), CHMITATPUIECKOE
(PKOJIOTHUECKOE), «KMTHOBEHHOE»
(monumIonIU3aNysl, THOPUIU3AITNS).
JUTUTETHbHOCTD YBOJIOIIMOHHBIX POIIECCOB.
Mexanu3mbl (OPMHUPOBAHUS
Ouosioruueckoro pazHoobpasus. Porp
ABOJIIOLIMOHHON OMONIOTHH B pa3paboTke
HAyYHBIX METOJIOB COXPAHCHUS
OropazHoobpasusi.

MUKPOIBOITIONHUS U KOIBOJIOIHS TAPa3UTOB
U MX X03s51eB. MeXaHu3Mbl (JOPMHUPOBAHUS
YCTOWYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
00pBObI ¢ Hel

Jlemoncmpayuu

PackpeiBaTh conepxaHue TEPMUHOB U ITOHATHH:
BU000pa30BaHKE, U30JISAIHS, KOIBOIIOLHS.
XapakTepru3oBaTh BUI000Pa30BaHKE KaK pe3yIbTaT
MUKpO3BOMIOIUU. OOBACHATH POJIb U3OJISALUU B
00pa30BaHMUU HOBBIX BUJOB. XapaKTepU30BaTh
pasIuYHbIC CIIOCOOBI BHI000pa30BaHus
(aymomaTpuvecKoe, CUMITATPUIECKOE).

[TpuBOIUTH KOHKPETHBIE IPUMEPHI BUJIOB,
00paz0oBaBIINXCS PA3TMYHBIMH CIIOCOOAMH.
[TprMeHsTh 3HaHUS CIIOCOOOB BHI000PA30BaHUS IS
00BSCHEHHS IPUYUH MHOT00Opa3usi BUJIOB.
OOBICHATH BOBHUKHOBEHHE YCTOMYHNBOCTH
MaTOre€HOB K aHTHOMOTHUKAM
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Tabmumel 1 cxeMsl: «CriocoO0bl

BU000pa3oBaHus», «I eorpaduueckoe
BHUI000pa3oBaHue TPEX BUIIOB JIAHBIIICIH»,
«DKOIOTUIECKOE BUI000pA30BAHUE BUIOB
cuHuUL, «llomumionasl pacTeHUN»,
«KanycTHOo-peneqHbii TuOpumI»
Ooopyoosanue: repoapum pacTeHU OIM3KUX
BUJIOB, 00pa30BaBIINXCS PA3TUYHBIMU
criocobamMu

Tema 13 «Makpo3Bosnonust 4 eé pe3yabTaTbI»

13.1 |MaxkposBomtonus. 1 Meroas! U3y4eHUsI MaKpO3BOJIIOLIMH. PackpbIBaTh conepxaHue TEPMUHOB U IIOHATHN:
[laneonronoruueckue [TaneoHTONOrMUECKHE METOIBI U3YUEHUSI MakposBomonus (puiorenes), nepexonHbie GOpMsI,
METO/Ibl U3y4ECHUS sBosmonnu. [lepexonnsie popmbl u (buoreHeTUUYECKUE PsiJibl, MATEOHTOIOTHS.
SBOJIFOLIUU ¢bunoreHeTu4ecKe psAbl OPraHU3MOB XapakTepu30BaTh MaKPOIBOJIOLMIO KaK

Jemoncmpayuu HAJBHIOBYIO 3BOJIIOIMIO 00pa30BaHUs KPYIHBIX
Tabnuub! u cxemsbl: TaKCOHOMUYECKUX eAUHUL. OOBICHITH 3HAUCHHE
«DUIIOrEHETUYECKU I P JIOLIAN, HAJICOHTOJOTMYECKUX UCCIICIOBAHUMN IS
«ApXeonTepuKc», «3Bepo3yoble SIIEpPh», NOJTy4eHus (PaKTOB HBOJIOIIMH OPTaHU3MOB.
«Creromnedainbl», «PUHHODUTHDY, [IpuBOaUTHE IpUMEPHI OPraHU3MOB, OTHOCSAILIUXCS K
«CeMeHHbIE MTAIOPOTHUKU» nepexoaHeiM popmam. HazbiBaTh rpymmsl
Obopyoosanue: xonnexuuu, repoapuu, OpPraHU3MOB, JUIsl KOTOPBIX BOCCTAHOBJICHBI
MYJISKH UCKOMTAeMbIX OCTaTKOB OPraHU3MOB | (husiorenernyeckue psasl. CpaBHUBATH MPOLIECCHI
MaKpO3BOJIFOIIUU U MUKPOIBOJIIOLIUU
13.2 |buoreorpaduueckue 1 buoreorpadguieckne MeTOIbI U3YICHHS PackpriBath conepkaHre TEPMUHOB U TTOHSTUIA:

MCTO/Ibl U3YUCHU
SBOJIFOIIUA

sBosronu. CpaBHeHHE (DIOPBI U (ayHbI
MaTEPHKOB U OCTPOBOB.
buoreorpaduueckue obmactu 3eman. Bunabi-
SHJIEMUKHU U PETTUKTHI

ouoreorpadusi, SHIEMHUKH, PEITUKTHI.
OO6ocHOBBIBaTH 3HAUEHUE OMOTeorpapuu s
M3y4YEHHS SBOJIIOLIMU OpraHu3mMoB. Ilepeuncnars
ouoreorpaduyeckue o0macTu 3eMiu U OObIICHSITH
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Hemoncmpayuu
Tabauisl u cxembl: «buoreorpaduueckue

30HBI 3eMiny, «Jlpeii) KOHTHHEHTOBY,
«PenuKThI»
Oobopyoosanue: repdapun; KOJUICKIIUN
HaCEKOMBIX

NPUYHHBI UX BBIICICHHS.

CpaBuuBathb (piopy u payHy MaTepukoB u
OCTpPOBOB, PAaCTEHUS M KUBOTHBIX Pa3HBIX
ouoreorpaduueckux oonacreit. [IpuBoauThH
TIPUMEPBI PEITUKTOBBIX OPraHU3MOB, BUI0B-
3HAEMUKOB. OOBSICHATH IPUYNHBI COXPAHEHUS
BUJIOB SH/IEMHUKOB H (OKHBBIX HCKOITAaEMbIX)

13.3

DMOpPHOIIOTHYECKUE 1
CPaBHHUTEIBHO-
MOP(hOIIOTUYECKUE METOBI
U3YUYCHHS IBOJTIOIUH

DOMOpHOIOTHYECKUE ¥ CPAaBHUTEIBHO-
MOP(hOIOTUYECKUE METOIBI U3YICHUS
3BOJTIONMH. [ eHeTHYecKrne MeXaHu3Mbl
SBOJIIOIIMM OHTOTE€HE3a U MOSBICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTHUYHbBIC U
aHaJIOrMYHbIE OpraHbl. PynumeHTapHbie
Oprafbl U aTaBU3Mbl. MOJIEKYJISIPHO-
reHEeTHYECKHE, OMOXUMHYCCKHUE 1
MaTeMaTU4eCKHE METOIbI U3yICHUS
3BOJTIONUH. | OMOJIOTMYIHBIC TCHEL.
CoBpeMeHHBIE METO/IbI IOCTPOCHHUS
(UIOreHeTHYECKUX JIEPEBEB.
XpOMOCOMHBIE MYTALIMK U 3BOJIIOLIMS
T€HOMOB.

Hemoncmpayuu

[Moptpetni: K.M. bap, A.O. KoBanieBckuii,
®. Mromiep, J. ['ekkenb

Tabmunel u cxeMsl: «HadanpHble cTagun

3M6pI/IOHaHI:HOF O Pa3BUTHSA ITO3BOHOYHBIX
KHUBOTHBIX), «["'OMOJOTUYHBIE U
AHAJIOTUYHBIC OPraHbI», «PyI[I/IMCHTBI»,

PackpriBath conepkaHre TEPMUHOB M TIOHSITUIA:
SMOpHOIOTHs, MOP(OIOTHS, TOMOJIOTUYHbIE U
aHAJIOTUYHBIC OPTAHbI, PyTUMEHTBI, ATABU3MBI,
OMOXHUMHUYECKast TOMOJIOTHSL.

XapakTepu30BaTh SMOPHUOIOTHYECKHE,
CPaBHUTEIHHO-MOP(OIOrMUECKHE, MOJCKYIISPHO-
reHeThu4YecKkue, ONOXUMHUYECKUE, MAaTEMaTHYECKHE
METOJIbI U3y4YeHHs 3BOTIOIUU. OOBSCHATH 3HAUCHHE
AMOPHOJIOTHH, CPABHUTEITLHON MOP(OIIOTHH,
MOJIEKYJISIPHOM IeHeTHKH, OMOXUMHUH,
OronH(MOPMATUKH TS U3YICHUS SBOIOIHH
OpPTaHU3MOB.

OnenuBats Bkiaaa A.O. KoBaseBckoro B pa3Butue
HBOJIIOIMOHHOTO yueHHs. ONHChIBaTh TEHETHUECKUE
MEXaHHU3MBbI HBOJIIOIIMYA OHTOT'€HE3a U MOSBICHUS
HBOJIIOLIMOHHBIX HOBIIECTB. [IpuBOAUTH IpUMEPHI
aTaBU3MOB U PyJIMMEHTapHbBIX OPTraHOB Y
Pa3IMYHBIX OPraHU3MOB U OOBSICHATH IPUUUHBI UX
TIOSIBIICHHUS.

[TpuBOAUTH MPUMEPHI TOMOJIOTHYHBIX
aHAJIOTHYHBIX OPraHoB.
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«ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI
YeJIOBEKa U IIUMIIaH3e»
Odbopyodosanue: konnexuu, repdbapuu,
MYJITKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX,
PYAUMEHTApHBIX OPraHOB U aTaBU3MOB

CpaBHUBATE CTPOCHHUE OPTraHOB Y OPTAaHU3MOB
Pa3HBIX CUCTEMATUUYECKUX TPYIII.

[TpuBOAUTH pUMEPHI OMOXMMUYECKON 1 TeHHOM
TOMOJIOTHH.

OneHuBath 3HaUeHNE OMOMH(POPMATUKU IS
U3YYEHHsI 3aKOHOMEPHOCTEHN 3BOIIOLUU

13.4 |OOmue 3aKOHOMEPHOCTH 2 OO6mme 3aKOHOMEPHOCTH (TIpaBHJIA) PackpeiBath copepxaHne TEPMHUHOB M TIOHSTHMN:
SBOJIIOLIUU sBOIIIOLUU. [Ipunyun cmenvl ghyHKyui. cMeHa (PyHKIUI OpraHoB, HEOOPAaTUMOCTh
HeobpatuMocTs 3BOIOIMU. AlanTUBHAS ABOJIIOIMH, afJaliTUBHAS paJlhallys,
paauanus. HepaBHOMEpHOCTh TEMIIOB HEPAaBHOMEPHOCTH TEMIIOB 3BOJIIOINH, YEPEIOBAHUE
9BOJIIOLIMH TJIABHBIX HAIIPABJIEHUI 3BOJIIOLUY.
Jemoncmpayuu AHanu3upoBaTh NPUYNHBI YEPEAOBAHUS TJIaBHBIX
Tabauisl u cxembl: «l JTaBHBIC HANIPABJICHUS | HANpPaBJICHUH 3Bomonnu. [IpuBOANTE IpUMeEpHI
3BOJIIOLIUNY, «O011I1e 3aKOHOMEPHOCTH MIPOUCXOXKJIEHHUSI OPTaHU3MOB OT
SBOJIFOLIUN» HECIELUATM3UPOBAHHBIX IPEAKOB U UX
nporpeccupytomiei crnenuam3anui. OObsICHITh
MIPUYUHBI HEPABHOMEPHOCTH TEMIIOB 3BOJIIOLUU.
[IpuBoaUTH pUMEpPHI AJANTUBHOMN pagualuu y
OpraHH3MOB.
OOBACHATH MPUUMHBI HEOOPATUMOCTH BOJIIOIIMN
Tema 14 «IIpoucxoxkaenne u pasBuTHe ;KU3HU Ha 3emiie»
14.1 |['unoTe3pl BOSHUKHOBEHUS 2 Hay4unbie runote3bl MpouCXOoKAECHUS KU3HU | PackpbIBaTh copepkaHne TEPMUHOB U TTOHSTHIA:

’)KU3HU Ha 3emiie

Ha 3emiie. AOMOTeHe3 U MaHCIIePMUS.
JloHay4dHBIE IPENICTABIICHUS O 3aPOKICHUN
®U3HU (KpeaunoHusm). ['umoresa
MMOCTOSIHHOT'O CAMO3apPO3KICHUSI )KU3HU U €&
onposepkeHue onsitamu O. Peau,

JI. Cnannnannanw, JI. [actepa.

KpealnoHU3M, BUTAJIN3M, TTAHCTICPMUSI, a0UOTEHE3.
N3narath HaydHbIE TUTIOTE3BI U TEOPHH
MIPOUCXOXKIACHUS )KU3HU Ha 3emiie. OLieHnBaTh BKJIAL
®. Penn, JI. Cnanmnanuany, JI. ITacrepa B
(dhopMHUpOBaHKE HAYYHBIX B3IJISAOB Ha
MIPOUCXOXKACHHE KU3HU Ha 3eme. [lepeuncnsats
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[TpoucxoxneHne >Kku3HU U aCTPOOUOJIOTHS
Jlemoncmpayuu

Hoptpetsl: @. Pean, JI. Cnamnanuanu,

JI. Tlactep

Tabmuiel 1 cxeMbl: «CXeMa OmIbITa

®. Penn», «Cxema onbita JI. [Tactepa no
M3yYCHHUIO CaMO3apOsKICHHUS KU3HI

CTaJIUM PAa3BUTHS KM3HU Ha 3eMJIe, COTJIACHO
TeopuH OMoI033a

14.2

OCHOBHBIE 3TaITbI
HEOPraHU4YECKON IBOIIOLIMHU

OCHOBHBI€ 3Tanbl HEOPraHUY€CKOM
sBomonuu. [lnanerapHas (reosoruueckast)
3BOJIOLUSA. XUMHUYECKask HBOJIIOLIHS.
AOUOTeHHBIN CHHTE3 OPraHMYECKHUX BEIIECTB
n3 Heoprannyeckux. Oneir C. Musuiepa n

I'. FOpu. O6pa3oBaHue TOIMMEPOB U3
MoHoMepoB. KoatiepBarnas runoresa

A.W. OnapuHa, runore3a NEPBUYHOTO
OynpoHa J[x. XonaeliHa, TeHeTHIecKast
runoresa I'. Mémnepa. Pu6oszumsr (T. Uek) u
runoreza «vupa PHK» V. I'unGepra.
dopmupoBaHre MEMOPaH U BOBHUKHOBEHUE
IIPOTOKJIETKU. /lemoncmpayuu

IToptpetsr: C. Muinep, I'. FOpu,

AWM. Onapun, J[x. Xongein, I'. Mémnep.
Tabnuub! u cxembl: «Cxema onbITa

C. Munnepa, I'. FOpuy», «ITtamnsl
HEOPTaHUYEeCKOW HBOTIOIIUN.
Bupmyanvnaa nabopamopnasa paboma
«MogenupoBanue onbToB Musuiepa—tOpu

10 U3Y4YCHUIO a0HMOT€HHOr0 CUHTE3a

PackpeiBaTh conepkaHue TEPMUHOB U MOHSATHIA:
re0JIOTHYecKasi BOJIOLMS, XUMUYECKash SBOJIOIUS,
aOMOTeHHbII CUHTE3, IepBUYHas aTMochepa,
KoalepBaTHbIC Karuid, puO03UMBI, TPOOHOHTHI.
XapakTepru3oBaTh OCHOBHBIE 3TAlbl XUMUYECKON
IBOJIIOLUY.

Ha3zpiBaTh XMMHUUYECKHIT COCTAB MEPBUYHOU
atMocdepsl 3emau. OuenuBarth Bkiaa C. Musepa,
I'. FOpu, T. Yeka, Y. ['mnbepra B hopmupoBanue
Hay4HbIX B3IJISJ0B HAa MPOUCXOXKICHUE )KU3HU Ha
3emute. ONKUCHIBATH YCIOBHS, HEOOXOIUMBIE IS
aOMOTeHHOTO CUHTE3a OPraHUYECKUX COeINHEHH.
[TpuBOANTH MPUMEPHI MOJIEKYI, Y KOTOPHIX
BO3HMKJIM IIPOLIECCH] TEHETUUECKOTO0 KOMMMPOBAHUS
u pepmeHTaTUBHAA aKTUBHOCTH. OOOCHOBBIBATH
HEBO3MOKHOCTbH TOBTOPHOT'O BO3HUKHOBEHHUSI
YKU3HU Ha 3emiie
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OpPraHUYECKUX COCAUHEHUN B IEPBUYHON
armocepe»

14.3 |Wcropus 3emnu u METOBI Hctopus 3eMnn 1 METOAIBI €€ U3Yy4EHUSI. PackpbiBaTh copepxaHue TEPMUHOB U ITOHSATHMN:
€€ U3y4eHHUs Hckomaemple opraHuyeCcKue OCTaTKH. T€OXPOHOJIOTHS (OTHOCHUTENbHAS, A0COTIOTHAS ),

I'eoxpoHOnOryus u €€ METOABI. OKaMEHEJIOCTH, METOIbI TEOXPOHOJIOTHH,
OTtHocuTenbHas U a0CONIOTHAS TEOXPOHOJIOIMYECKas IIKaa: Y0HBI, 3Pbl, IEPUOJBI,
reoxXpoHoJjorus. I'eoxpononaoruueckas 3MO0XH. XapaKTEPHU30BaTh METObI U3YYCHUS
LIKaJa: 0HBI, 3Pbl, IEPUOMBI, JTIOXH. UCTOPHUH 3EMIIH.
Jlemoncmpayuu [TepeuncnsaTe pa3nensl FEOXPOHOJIOTHYECKON
Tabauisl u cxembl: «I'eoxpoHonoruueckass | mKaibl. OLleHUBATh 3HAYCHHUE UCKOMIAeMbIX
LIKaaa» OCTaTKOB JIJISl U3Y4EHUSI UCTOPUH Pa3BUTHS KU3HU
Odbopyoosanue: KoNneKu okamenenocrel, |Ha 3emiue. OOBACHATH XapakTep pacnpeeIeHus
IIOJIE3HBIX NCKOMAEMBbIX; MYJISKU HCKOIAaeMbIX OCTaTKOB B 36MHOM Kope. CpaBHUBATH
OPraHNYECKUX OCTaTKOB OPraHU3MOB METOIbl A0COIIOTHON M OTHOCUTEJIbHON
Jlabopamopnasa padoma «3yuenue u Tr€OXPOHOJIOTUH
OIMCaHUE MUCKOMAEMbIX OCTaTKOB APEBHUX
OpPraHHU3MOB)

14.4 | HauanbHble 3TAIbI HayganbHble 3Tansl OpraHnyecKkoi 3BOMIOLMH. | PacKkpbIBaTh colepKaHUe TEPMUHOB U ITOHATHM:

OpraHuY€eCKOMN IBOJIIOLIUN

[NosiBieHUE U IBOJOIHS MTEPBBIX KIETOK.
DBomonus MeTadonn3Ma. Bo3HUKHOBEHHE
nepBbIx 3kocucTeM. CoBpeMEeHHbIE
MUKPOOHBIE OUOTUIEHKH KaK aHAJIOT TIEPBBIX
Ha 3emiie coobrecTB. CTPOMATOIUTHI.
[IpokapuoTsl 1 s3ykapuoThl. [IpoucxoxaeHue
9yKapuoT (cuMOUOTEeHe3). DBOMOIIMOHHOE
MIPOUCXOXKICHNE BUPYCOB

Hemoncmpayuu

Tabnuiel u cxembl: «HaganbHbIE 3TaITBI

«TIOCJIETHUI YHUBEPCAIBHBIN OOIINI MPEeToK»,
OJIHOKJIETOYHBIE OPraHU3MbI, IIPOKAPUOTBHIL,
9YKapuOTHhI, CUMOUOTeHe3. XapaKkTepru30BaTh
HayaJIbHbIC ITAIlbl OPTAHUYECKON IBOJIOLUN.
[TpuBouTh MpuMeps apoMop(H030B MEPBHIX
OJTHOKJIETOYHBIX OPTaHU3MOB. XapaKTepU30BaTh
OCHOBHBIE ITOJIOKECHUS U JOKA3aTEIbCTBA TUIIOTE3bI
cUMOUOTeHe3a.

JIoKa3bIBaTh 110JyaBTOHOMHOCTh MUTOXOHJIPUN U
IJIACTUJT, UX IIPOUCXOXKICHUE OT
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OpPraHrYeCcKOM BOJIOIUNY, «CxemMa
00pa3zoBaHMsl SYKapHOT MyTEM
cuMmOuorenesa», «CTpoeHue BUPyca»

IIPOKaPHUOTUYECKHUX KIIETOK.

Jlenatb BBIBOJIbI O 3HAUEHUH BOSHUKHOBEHUSI
¢dborocunHTe3a, POPMUPOBAHUS SAPA IS
JAIbHEMIIEro pa3BUTHUS KU3HU Ha 3eMIIe.
XapakTepu30BaTh THIOTE3bI IPOUCXOXKICHUS

BHUPYCOB
14.5 | DBosmonus 3yKapuoT [IpouncxoxaeHre MHOTOKJIETOYHBIX PackpeiBaTh conepkaHue TEPMUHOB U MOHSATHI:
OpraHu3MoOB. BO3HMKHOBEHHE OCHOBHBIX IIPOKAPHOTHI, DYKAPUOTHI, MHOTOKJIETOYHOCTb,
IpyNI MHOTOKJIETOYHBIX OPTaHU3MOB crenuain3anus KIeToK, BUPYCHI.
Hemoncmpayuu XapaKkTepru30BaTh MPOUCXOKIECHUE
IToprper: N.11. MeyHUKOB. MHOT'OKJIETOYHBIX OpraHu3mMoB. CpaBHUBATH
Tabnuubl u cxembl: «HavganpHbIe 3TaIbI 0COOCHHOCTH 3YKapHOTHYECKHUX U
OpraHMYECKOH 3BOIOLIUNY, «CHcTEMa IIPOKaPUOTUYECKUX OPTaHU3MOB.
KUBOU ITPUPOABI» HasbiBaTh OCHOBHBIE apOMOP(]O3BI SYKAPHOT U
OLICHMBATh UX 3HAYCHUE IS NAJIbHEHUILErO pa3BUTHS
KU3HU
14.6 | OcHOBHBIE ATanBI OCHOBHBIE 3Talbl BOJIIOLIMN BBICIIUX PackpbiBaTh copepxaHue TEPMUHOB U ITOHATHMN:

ABOJIIOLIUU PACTUTEIHHOTO
MHpa

pactenuii. OCHOBHbBIE apoMOP( O3B
pacteHuil. BeIxoz pacTeHuil Ha cymny.
IlosiBneHNE CIOPOBBIX PACTECHUN U

3aBOCBAaHHWEC UMHU CYIIH. CemMmeHHEIE pacCTCHUs.

[IponcxoxxaeHne NBETKOBBIX PACTEHUM.
Hemoncmpayuu
Tabauiel u cxeMbl: «ApoMOpP¢O3bI

pacrenuit», «PUHHODUTEIY,
«OTHOKJIETOYHBIE BOJOPOCIIN,
«MHOTrOKJIETOUHBIE BOJOPOCINY, «MXH»,
«ITanmopoTHUKN», «I'0M0CEMEHHBIE

BOJIOPOCIIH, pPUHHUO(DUTHI, MXH,
MaropoOTHUKOOOpa3HbIe, CEMEHHbIE TAIIOPOTHHUKH,
roJIOCEMEHHbIE, IIOKPBITOCEMEHHBIE, OecIonoe
MOKOJIeHUE (CIIOpOdUT), MOJIO0BOE MOKOJICHUE
(ramerodur).

[lepeuncasiTb OCHOBHBIE 3TAITBI YBOJIOIHH
pactuTensHoro Mupa. Ha3piBaTh OCHOBHBIC
apoMop(}o3bl pacTeHH U OLIEHUBATh UX
HBOJIIOIIMOHHOE 3HaueHue. CpaBHUBATD
0COOEHHOCTH CTPOEHHS PACTEHUI Pa3HBIX OTACIIOB
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pacTeHus», «Oprasbl [IBETKOBBIX PACTCHUIN»
Oobopyoosanue: repdbapuu pacTeHUN
Ppa3JIMYHBIX OTACJIOB.

Ilpakmuueckan padboma «3ydenne
0COOEHHOCTEH CTPOEHHSI PACTEHUN Pa3HBIX
OTJIEJIOB)

14.7

OCHOBHEIE dTanbl
3BOJIFOIIAH KUBOTHOT'O
MUpa

OCHOBHBIE 3Talbl 3BOJIIOLUY )KUBOTHOTO
mupa. OCHOBHBIE apOMOP(O3bI JKUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX TUIIOB.

[lepBbie XOpIOBBIE )KUBOTHBIE. JKU3HB B
BOJZI€. DBOJIOLUS IO3BOHOYHBIX.
[Tpoucxoxaenue ampuOMi 1 penTUIUiL.
ITponcxoxaeHrne MIEKONMUTAIOIIMX U MITHII.
[Tpuniun kiroyeBoro apomopdo3sa.
OcBoeHue 0ecrio3BOHOYHBIMU U
MI03BOHOYHBIMHU )KUBOTHBIMH CYLIH
Hemoncmpayuu

Tabnuubl u cxeMbl: «Cxema pa3BUTHS

KUBOTHOTO MUPa», «ApoMopdo3bl
JKUBOTHBIX», «IIpocreitmuey,
«KuieunononoctHeiey, «Ilmockue yepBuy,
«UmenucroHoruey, «PBIObBI»,
«3emMHOBOAHBIEY, «[IpecmbIkaronuecs,
«IITume», «MIIEKOIUTAOIIHIE)
Obopyoosanue: KONIEKIINN HACEKOMBbIX;
BJIQYKHBIE MPENapaThl )KUBOTHBIX; PAKOBUHBI
MOJLIIOCKOB; KOJJICKIIMH UTI0KOXKHX;

PackpeiBaTh copepxaHue TEPMUHOB U IOHSTUIA:
MpocTeine, MIacTUHYaThIe, KUIIIEYHOTIOIOCTHEIE,
TUIOCKHE YEPBU, YWICHHCTOHOTHE, PBIOBI,
3CMHOBO/JIHBIC, TPCCMBIKAIOIIUCCA, IITUIBI,
MJIEKONUTAIOIIKE, SKTOJEpPMa, SHTOIEpMa,
Me30epMa, ABYCTOPOHHSA CUMMETPU,
TCIIJIOKPOBHOCTD. Hepe‘-II/ICJI}ITB OCHOBHBIC 3Tallbl
HBOJIIOLIMHU KUBOTHOTO MHUpa. Ha3zbiBaTh OCHOBHBIE
npeajanTalyu, ciocoOCTBOBABIINE BBIXOTY
KUBOTHBIX Ha CYIIIY.

OLieHMBATh 3HAYCHHUE PA3BUTHUSI HEPBHOW CHCTEMBI
JIIsL HpI/ICHOCOGHCHI/IH JKUBOTHBIX K YCJIOBUAM
OKpYKarouien cpesl.

OOBSACHATH MPUYUHBI SBOJIIOIMOHHOTO PaclBETa
HACEKOMBIX, KOCTHBIX PbIO, ITHII, MJICKOMUTAIOLIUX
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CKeJIEThI IO3BOHOUYHBIX KUBOTHBIX; Uyyesna
IITUL] ¥ 3BEPEM

Ilpakmuueckaa paboma «13yueHue
0COOCHHOCTEH CTPOCHUSI TO3BOHOYHBIX
KHBOTHBIX)»

14.8

PazButue xxu3Hu Ha 3emiie

PazButue xu3HM Ha 3eMIie 110 Apam 1
MepuoJaM: apxeu, IpoTepo30u, Majeo30M,
Me3030M, kaitHo30i. OO0Ias XapakTeprucTuKa
KJIMMAaTa U F€0JIOTUYECKUX MPOLIECCOB.
[osiBiieHue U pacuBeT XapaKTEPHBIX
OpPraHu3MOB. YTIIe00pa30BaHUE: €ro YCIOBUS
Y BIIUSTHAE Ha Ta30BbI COCTaB aTMOC(EPHI.
MaccoBbie BBIMUpPAHUSI — YKOJIOTMUECKUE
KpU3HKCHI npouuioro. [lpuyuns! u cneacTus
MAaccOBbIX BbIMUpaHuil. COBpEMEHHBII
9KOJIOTUYECKUN KPU3UC, €TO OCOOEHHOCTH.
[TpoGnema coxpaneHus: bnopazHoodpasus Ha
3emie

Jlemoncmpayuu

Tabauiel u cxeMbl: «Pa3BUTHE )KU3HU B

apxerckou spey, «Pa3BuTHe )KU3HU B
MPOTEPO30MCKOM 3pey, «Pa3BuTHe KU3HU B
MaJIC030MCKOM Ipey,

«Pa3BuTHE )XKU3HU B ME3030MCKOM 3pey,
«Pa3BuTHE )XU3HU B KAITHO30MCKON 3pe»

PackpriBath conepxaHue TEPMUHOB U TTOHATHIA:
apxeu, apxebaKTepun, THaHOOAKTEPUH, TTPOTEPO30H,
ajaeo30i, KeMOpHii, OPIOBUK, CUITYp, JICBOH,
kapOoH, nepmb, [lanres, Tetuc, TpUIOOUTHI,
PUHUO(HUTHI, PAKOCKOPIUOHBI, TAaHIIUPHBIE PHIOBI,
KOTHWJIO3aBpbl, M€30301, I 'oHBaHa, JIaBpasus, Tpuac,
10pa, MeJl, XBOMHbIE, THHKTOBbIE, CATOBHUKOBEIE,
OENeMHHUTHI, aMMOHHTEHI, TUHO3aBPBI, APXEONTEPUKC,
MOKPBITOCEMEHHbIE, KaiTHO3011, aJIeOreH, HEOTEH,
aHTPOIIOT'€H, MaCCOBOE BHIMUPAHUE.
XapakTepu30BaTh Pa3BUTHUE KU3HU

Ha 3emMJie IO 3paM U NepuojiaM. Y CTaHaBINBATh
3aBUCUMOCTb MEK]Ty F€0JIOTUYECKUMH MPOLIECCaMH,
M3MEHEHUSIMU KJIMMaTa U MpoLecCCaMH B KUBOU
MIPUPOJIE.

OOBSACHATH MPUYHMHBI PACIIBETA CUCTEMATHIECKIX
TPYIIl OPraHU3MOB B Pa3IMYHbIE 3PbI U TIEPUOJIBI.
AHanu3upoBaTh MPUUUHBI U CIIEJCTBUSI MACCOBBIX
BBIMUPAHMIA.

HazpiBath 0cHOBHBIE apoMOP( O3Bl PACTCHHH U
XKUBOTHBIX. [ [pUBOIUTE MpUMEpHI TEPEXOTHBIX
(dhopM opraHu3MoB. AHATM3UPOBATH ITYTH PEIICHUS
npo0eMbl cOXpaHeHus: brnopazHooOpa3us Ha 3emiie
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14.9 | CoBpemeHHas cuctema 2 CoBpeMeHHasl CUCTEMa OPraHUYeCcKOro Mupa. | PackpeiBaTh cofep:kaHre TEPMUHOB U TTOHSTUI:
OPraHU4Y€eCKOro MHUpa [puHIMnIB! KIacCU(PUKALUU OPTaHU3MOB. 0akTepuu, apxeH, BBICIINE PACTEHUsI, 3€JIEHBIC

OcCHOBHBIE CHCTEMATUYECKHUE IPYIIIIHI BOJIOPOCIH, OarpsiHKH, Oypble BOJOPOCIH,

OpraHnu3MoB MOXOBHUIHBIC, TAIIOPOTHUKOBUHBIC, XBOIICBUIHBIC,

Jemoncmpayuu IJIAYHOBH/IHBIE, TOJIOCEMEHHBIE, IOKPBITOCEMEHHBIE,

Tabnuub u cxembl: «CoBpeMeHHasi CUCTEMa | IPOTHUCTHI, KUILIEYHOIOJIOCTHBIE, INTIOCKHE YEPBH,

OpPraHu4eCcKOro MHUpa KpYIJIbIE YE€PBH, KOJIbUaThle YEPBH, YWICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHE, XOPOBbIE, IPUOBL,
JIMIIAWHUKY, BUPYChI. XapaKTEPU30BaTh
COBPEMEHHYIO CUCTEMY OPTaHUYECKOI0 MHUPA;
Ha3bIBATb OCHOBHBIC CUCTCMATUYCCKHUC I'PYIIIbL
OpraHH3MOB.
OOBACHATH MPUHLIUIBI KIACCUPHUKALIUT
OpraHH3MOB.
[lepeuncnath OCHOBHBIE MPU3HAKU ITPOKAPHOT,
pacTeHui, )KUBOTHBIX, TPUOOB, KPACHBIX U OypBIX
BOJIOPOCIIEH.
[IpuBOIUTH MpUMEPHI TPEACTABUTENICH OCHOBHBIX
CHCTEMATUYECKUX I'PYIIIT OPraHU3MOB.

Tema 15 «IlponcxoxneHue yej0BeKa — aHTPONOI eHe3»
15.1 | AHTponosiorus — Hayka o 1 Paznensl u 3anaun antpononoruu. Meroasl | PackpeiBaTh cojiep>kaHue TEPMUHOB U TTOHATHIA:

YCJIOBCKE

AQHTPOIOJIOTHH
Hemoncmpayuu
Tabauel 1 cxeMsl: «MeToIbI

AHTPOTIOJIOT I
Oobopyoosanue: MyIsKU OKaMEHEIIOCTEH,
[IPEIMETOB MaTEPUAILHON KYJIbTYPbI

MIPEKOB YesioBeKa; (hoTorpaduu HaXoI0K

AHTPOIIOJIOTHS, MOP(OIIOTHS, aHTPOITIOTCHE3,
AHTPOIIOMETPHSI, PEKOHCTPYKIIHS, apXCOIOTHS,
sTHOTpadus.

Ha3piBath Pa3aciibl U 3aa4 aHTPOIIOJIOTUH.
XapakTepu3oBaTh METObI AHTPOIIOJIOTUU U
CpaBHHMBATbh UX MEXIY COOOM.

BBII[GHHTB BOITPOCHI 3BOJIFOIIMH YCJIOBCKA,
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HUCKOITa€MbIX OCTAaTKOB YCJIOBCKA

HUCCICAYEMBIC TIPX ITIOMOIIH pa3JIMYHbIX METOA0B

15.2 |Pa3Butue npeacTaBiIeHHH O CraHoBJeHHE NPEICTABIECHUH O PackpeiBath conep:xaHue TEPMUHOB U ITOHSATHIA:
MIPOUCX0K/IEHUH YE€I0OBEKa MIPOUCXOXKICHUH YeloBeKa. Pennruosneie aHTPOIIOTE€HHAsl Teopust, TpyAoBas Teopusi, Homo

BO33pPEHUSL. sapiens. OnenuBath Bkiiaa Y. JlapBuHa B pa3BUTHE
CoBpeMeHHbIE HAyYHBIE TEOPUH MIPEICTABIICHUN O POUCXOXKICHNN YEJIOBEKa.
Jemoncmpayuu ApPryMeHTHPOBAaHHO KPUTHUKOBATh PEIIUTUO3HbIE
[Moptper: Y. Jlapsun MPEJCTABICHUS O TPOUCXOKICHUN YETIOBEKA C
Tabnuub! u cxembl: «MeTozbl MMO3ULINN €CTECTBEHHBIX HaYK.
AHTPOIOJIOT I XapakTepu30oBaTh HAYYHbIE TEOPUU MPOUCXOKIACHHS
Oobopyoosanue: MyIsKU OKaMEHEIIOCTEH, YyeJoBeKa
MPEIMETOB MATEPUATbHOU KYIbTYPbI
MIPEKOB YEJIOBEKA; PEIPOIYKIIUU
(pororpadum) kapTH ¢ MUDOIOTUIECKUMU
1 OMOJICHCKMUMU CIO’KETaMHM TTPOMCX 0K ICHHS
YyeJoBeKa

15.3 |Mecro yenoBeka B cUCTEME CX0acTBO YeIOBEKA C JKUBOTHBIMHU. PackpriBath conepxaHue TEPMUHOB U TTOHATHIA:

OpPraHnv4cCKOro Mupa

CucremaTHu€eCKOE MOJI0KEHUE YEIIOBEKA.
CBuaeTenbecTBa CXOCTBA YEIOBEKA C
KUBOTHBIMHU: CPaBHHUTEJIbHO-
Mopdooruyeckue, sMOPHOIOrHIecKue,
(hbU3HOTIOT0-0MOXUMHYECKHE,
noBeAeH4Yeckue. OTIMYKA YeI0BeKa OT
XKUBOTHBIX. [IpsIMOX0KIeHNE U KOMILIIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTue
TOJIOBHOT'O MO3Ta ¥ BTOPOU CUTHAJIbHON
CUCTEMBI

Jlemoncmpayuu

Tabnuubel u cxembl: «I 0TOBHOW MO3T

PYIUMEHTHI Y 4eJIOBEeKa, aTaBU3MBI Y YEIOBEKa,
MPSIMOXOXJICHUE, BTOPAst CUTHAJIbHASI CUCTEMA.
Omnpenensars CHCTEMaTHIECKOE MOJIOKEHUE YeTIOBEeKa
B OPraHUYECKOM MHPE.

BBISIBIIATE 4epTHI CXOJCTBA U Pa3INYHs YEJIOBEKA
KUBOTHBIX. XapaKTePH30BaTh CBUACTEIHCTBA
CXOJICTBA YeJIOBEKA M KMBOTHBIX (CPAaBHUTEIHLHO-
MopdosIoTuIecKue, IMOPHUOIIOTHIECKHE, (DU3UOIIOTO-
OMoXUMHUYECKUE, ToBeneHYeckne). [[puBoanuTh
MIPUMEPHI ATABU3MOB U PYANMEHTOB y YE€TIOBEKa.
OnuceiBaTh MPU3HAKU YETIOBEKA,
c(hOpMUPOBABIIHECS B CBS3H
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yenoBekay, «HenoBexkooOpa3Hbie 00e3bsHBIY,
«CKeJeT 4eT0BeKa U CKEJIET IIUMITaH3e»,
«PynuMeHTBI U aTaBU3MBD»

Oobopyoosanue: CKENeT 4€I0BEKA; MOJIENb
yeperna yeloBeKa U yeperna MmruMIIaH3e;
MOJI€Ib KUCTH YeJIOBeKa M KUCTH IIUMITIaH3e
Jlabopamopnasa pavoma «13yaenue
0COOEHHOCTEN CTPOEHHUSI CKEJIeTa YeJIOBeKa,
CBSI3aHHBIX C TPSIMOXO0XKICHUEM)

C IPEBECHBIM 00pa3oM >KU3HU MPEIKOB U
IIPSIMOXOKICHUEM.

BBISBIIATE IPUYMHBI OCOOCHHOCTEH CTPOCHUS
yeperna 4eIoBeKa 110 CPABHEHUIO C
Y4eII0BEKOOOPa3HBIMHU 00€3bsTHAMH.

CpaBHUBATh OPYAMITHYIO JEATEIHOCTD YEJIOBEKA 1
YKUBOTHBIX.

CpaBHUBaTh OCOOCHHOCTH BBICIIICH HEPBHOM
NEATENBHOCTU YEJIOBEKA U KUBOTHBIX

15.4 | IBmoxyiue cuisl JIBrokymue cuiibl (pakTopsl) aHTpororenesa: | PackpbiBaTh coliepKaHue TEPMUHOB U MTOHSTHIL:
((akropsr) anTpomoreHesa Ouosiornueckue, couuanbHeie. COOTHOIICHUE | HACNIEACTBEHHAs H3MEHYMBOCTb, €CTECTBEHHBIN

OMOJIOTMYECKUX H COIMAIILHBIX (JAKTOPOB B | 0TOOP, OpyAUNHAS AEITEIHHOCTh, TPYIIIOBOE
aHTpornorexnese. Jemoncmpayuu COTPYIHUYECTBO, OOLICHUE, peub. XapaKTepu30BaTh
Tabauiisl ¥ cxeMbl: «JIBHXKYyIIHE CHIIBI JBHIKYIIME CHIIbI QHTPOIIOI€HEe3a: ONOJIOTHYECKIE U
aHTPOIIOTEHE3a» COLIMAJIbHBIE
Oobopyoosanue: MynsiKu IPEIMETOB
MaTEpUAIBHOM KYIbTYPBI IPEIKOB YEIOBEKa

15.5 |OcHoBHBIE cTagnn OcHOBHBIE cTaAMM aHTpornoreHe3a. Pannue | PackpsIBaTh copepxaHue TEPMUHOB U IOHSTHI:

aHTPOIIOTI€HE3a

4eJI0BEKOOOpa3HbIe 00€3bsHBI (TPOKOHCYIIHI)
Y paHHUE TIOHTUJIBI — OOIINE PEKU
YeJI0BEKOOOpa3HbIX 00€3bsiH U JIIOJICH.
ABCTPAJIONUTEKU — IBYHOTHE MIPEAKHU JIFOICH.
UYenoBek ymenblil, MepBbI€ U3TOTOBJICHUS
opyaui Tpyna. YenoBek nNpsiMOXOIAIINANA U
NIEPBBIN BBIXO/I JIFOEH 3a npeenbl A(pUKH.
YenoBek reienb0eprekuii — o0Imuii mpeiok
HEaHJePTAIBCKOI0 YeJIOBEKA U YEJIOBEKa
pazymHoro. YenoBek HeaHIepTAIbCKUI KaK

aBcTpasionuTek, Yenosek ymelnsiil, Uenosek
npsIMOXOsIniA, YenoBek reiaens0eprekui,
UYenoBek HeaHIEPTATBLCKUI, KPOMaHbOHEII,
JIEHUCOBCKHUI 4€I0BEK, UenoBeK pa3yMHbIN
COBPEMEHHOI'O TUIIA, TAJIEOT€HETHKA.
XapakTepu30BaTh OCHOBHBIE CTa/INM aHTPOIIOT€HE3A.
BbIABISTE IPOTrpeCCUBHBIE YEPTHI, MOSIBUBIIUECS Y
IIPEIKOB YEJIOBEKA HA PAa3HBIX CTANUAX
AHTPOIIOTCHE3a.

IIpuBOoAUTH PUMEPHI IPEACTABUTENIECH OCHOBHBIX
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BUJI JIFOJEU XOJIOIHOr0 KiimMmara. Yemosek
pa3yMHbI COBPEMEHHOTO THUIIA, JEHUCOBCKUI
YeJIOBEK, OCBOCHIUE KOHTUHCHTOB 3a
npenenamu Adpuku. [Taneorenernka u
IMaJICOTCHOMHKA

Hemoncmpayuu

[optpetst: JI. Jluku, A.5. Porunckuid,

M.M. I'epacumoB

Tabnuiibl U cXemMbl: «IBOJIIOITUOHHOE JIPEBO

YeJI0BeKay», «ABCTPAJIONMUTEKY, «HeloBek
yMEJbI, «HenoBeK npsAMOXOASIIUN»,
«/IeHUCOBCKHUI YETTOBEKY,
«Heanpaepranbiply, «KpomMaHbOHITB,
«Ipegku yenoBekar»

Oobopyoosanue: MoeId TOPCA MPEIKOB
YEJIOBEKA; MYJISKH IPEIMETOB
MaTepualbHOUN KYJIbTYpPbI IPEAKOB YEIIOBEKA

CTaJMil aHTPOIIOI'€HE3a: OMHUCHIBATH UX
AHTPOIIOMETPUYECKIE JaHHbBIE, 00pa3 )KU3HU U
opyaust Tpyna. CpaBHUBATh NpeACTaBUTENEH
OCHOBHBIX CTAJIM aHTPOIIOr€HE3A

15.6

DBOJIIOLMS COBPEMEHHOTO
YenoBeKa

OBOIOLMS COBPEMEHHOT'O YEIOBEKA.
EctecTBeHHBIN 0TOOP B MOMYISAIUAX
yesoBeka. MyTalMoHHBIN IIPOLIECC U
nomumopdusm. IlonynsauoHHbIE BOIHBL,
npeiid reHoB, Murpamus u «dddexr
OCHOBATEJIsD» B MONYJALUAX COBPEMEHHOTO
4eJI0BEKa

Hemoncmpayuu

Tabauibl ¥ cXeMbl: «ITarnbl 3BOITIOLUT

YCIOBCKa»

PackpsIBaTh conepxaHue TEPMUHOB U IIOHATHN:
MYTaIMOHHBIH Mpo1iecc, MOITUMOPPU3M,
MOIYJISIIIMOHHBIE BOJIHBI, Ipel() TeHOB, MUTpAIHs,
«3(pdeKT ocHOBaTENs». XapaKTepU30BaTh POJIb
€CTECTBEHHOI'0 0TOOPA B MOMYJIALUAX COBPEMEHHOIO
4eJI0BEKA.

OreHuBaTh poOJIb MYTAILIMOHHOTO IIpoIiecca,
HOIYJISLMOHHBIX BOJIH, Apeii(a reHoB, MUrpaLuH,
«a¢(hekTa OCHOBATEINS» B SBONIOMUY TOMYIISIIAN
COBPEMEHHOT'0 YeJIOBeKa.

[TpuBoUTH IpUMEpHI (PAKTOPOB, CIIOCOOHBIX
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BBI3BATH MOMYJIAIUOHHBIC BOJTHBI B 39BOJIOIIUA
COBPCMCHHOTI'O UCJIOBCKA

15.7 |Yenoseueckue pacsol.
MexaucuuIIMHapHbIe
METO/IbI aHTPOIIOJIOTHH

Yenoseueckue pacel. [lonsaTue o pace.
bonbimme pacel: eBporeonaHas
(eBpasmiickasi), aBCTpaIO-HETPOUTHAS
(’xBaTopuabHAs ), MOHTOJIOU THAS (23UaTCKO-
amepukaHckas). Bpemst u mytu paccenenus
YyesoBeKa Mo IiaHere. EnuHcTBO
yesoBedyeckux pac. Hayunas
HECOCTOSATEJILHOCTh Pacu3Ma.
[Tprcroco0IeHHOCTh YenoBeKa K pa3HbIM
YCJIOBUSIM OKpYXKarouien cpeasl. Bausaue
reorpapuuecKoi cpepl U apetida reHoB Ha
MOp(oI0oTHIO ¥ (PU3HOJIOTHIO YEIOBEKA.
MexaucuuninHapHble METO/IbI B
¢bu3ngeckoit (OMOIOTHIECKOM)
AHTPOINOJIOTMH. DBOJIFOLUOHHAS
AQHTPOIIOJIOTHUS U TTAJICOAHTPOIIOIOTUS
YeJI0BEYECKUX NoNyJsaui. bruocounansHbie
HCCIeA0BaHUS TPUPOIBI YEIOBEKA.
HccnenoBanue KO3BOIIOLUN
OMOJIOTMYECKOT0 U COLMATBHOIO B YEJIOBEKE
Hemoncmpayuu

Tabnuue! u cxemsl: «Pachbl uenoBeka»
Ilpakmuueckan pavoma «V13yyenue
AKOJIOTUYECKUX aJanTaluil 4elIoBeKa

PackpbIBaTh conepkaHue TEPMUHOB U IIOHATHN:
paca, pacoreHes, pacu3M, COLUAIbHBIN JapBUHU3M.
XapaxkTepu30BaTh MPU3HAKU OOJIBIINX pac YeloBeKa:
€BPOIICOUTHON (€Bpa3UNCKOM), aBCTPAJIO-
HETPOUIHON (PKBATOPHAIILHOM ), MOHTOJIOUTHOM
(a3naTcKo-aMepPUKaAHCKOK ).

BBISBIIATS IPUYMHBI BO3HUKHOBEHHS YENTOBEYECKUX
pac. IIpuBouTh MpUMEpHI aIaNITUBHBIX IPU3HAKOB Y
[IPEICTABUTEIIEH YEIIOBEYECKUX Pac.

[TpuBOIUTH CBUAETENBCTBA €MHCTBA
MIPOMCXOXKIEHHS YeroBedeckux pac. ComocTaBiiTh
a/IalITUBHBIE TUIIBI JIIOJIEH C PACOBBIMU MPU3HAKAMHU.
Jloka3bIBaTh HAYYHYIO HECOCTOSITEILHOCTh pacu3mMa

Tema 16 «Ikonorus — HayKa 0 B3aMMOOTHOLICHUSIX OPTAaHM3MOB H HA/IOPTAHU3MEHHBIX CHCTEM € OKpPY Kalouieil cpeoin»

16.1 |3apoxaeHue u pa3BUTHE

1

3apokJeHUE U pa3BUTHE DKOJOTUH B TPyJaxX

PackpsIBaTh conepkaHUEe TEPMUHOB U IIOHATHN:
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9KOJIOTHH A. I'ymbonpara, K.®. Pynne, SKOJIOTHS, ayTAKOJIOTHS, CHHIKOJIOTHsI, SKOJIOTHS

H.A. CesepuioBa, 3. I'ekkens, A. Tencnu, COOOIIECTB U DKOCUCTEM, DKOJIOTHS BUIOB U
B.H. CykauéBa. Paznensl 1 3a1a4u SKOJIOTUU. | TOMYJISUNI.
CBs13b 3KOJIOTUU C APYTUMH HayKaMU XapakTepu3oBaTh OCHOBHBIE ATAIbl 3apOKICHUS U
Jlemonucmpayuu Pa3BUTHSI KOJIOTUU KaK HAYKH.
Hoptpersr: A. I'ymbonbar, K.®. Pynse, [IpuBOoAMTH IPUMEPHI 0OBEKTOB N3YUCHHS IKOJIOTHH.
H.A. Cesepnios, J. I'ekkenb, A. Tencnu, Ha3piBaTh OCHOBHBIE 3a/1a4d, CTOSIIIIUE TIEPE]
B.H. Cykaués YYEHBIMU-IKOJIOTaMH. Y CTAaHABJIMBATh B3aUMOCBS3b
Tabnuiel u cxembl: «Pa3aesnsl SKOTOTHI 9KOJIOTHH C IPYTMMH HayKaMH

16.2 |Metozbl 3KOJIOTHH. 2 Mertonst skonoruu. [lonessie HaOmoneHus. | PackpeiBaTh conep:kaHue TEPMUHOB U TTOHSITHIA:

3HaYeHUE DKOJIOTUUECKAX
3HAHUH JUIT YeJIOBeKa

DKCHEPUMEHTHI B 3KOJIOTUU: TIPUPOJTHBIE U
nabopartopHbie. MonenupoBanue B
9KOJIOTUU. MOHUTOPHUHT OKp yXKaIoI e
Cpenbl: TIOKAJIbHBIN, peTHOHATBHBIN 1
rio0anbHBINA. 3HaUEHHE SKOJOTHUECKUX
3HAHWUH I YeI0BEKa. DKOJIOTHYECKOe
MHPOBO33pPEHNE KAK OCHOBA CBSI3€e
4eJoBeyecTBa ¢ npupoaon. @opmupoBanue
9KOJIOTMYECKOM KYJIBTYPBI U SKOJIOTUYECKON
IPaMOTHOCTH HACENECHUs

Jlemoncmpayuu

Ta0munel U cxeMbl: «MeTOIbI DKOJIOTHI,
«CxeMa MOHHUTOPHHTA OKPYXKAIOIIEH CpeabD)
Jlabopamopnas pavoma «13yuenue
METO/I0B 3KOJIOTHYECKHUX HUCCIIEI0BAHUI

MOJIEBbIE HAOIIOICHYSI, MOHUTOPUHT OKPYXKarOIIen
Cpelibl, MOJEIUPOBAHUE, SKCIIEPUMEHT,
MIPOTHO3UPOBAHHUE.

XapakTepu3oBarh METOAbI FKoJorun. [IpuBoauTH
MIPUMEPHI TIOJIEBBIX HAOIIOJICHUH B DKOJIOTHH.
BrIaBisiTh 0COO€HHOCTH MOHUTOPUHTA
OKPYXaIOIIEH Cpeibl KaK METOAa SKOJIOTHICCKUX
nccaenoBanuii. OOOCHOBLIBATE 3HAUEHHE
AKCIIEPUMEHTOB B IKOJIOTMUECKHUX UCCIIEIOBAHUSX.
CpaBHUBaTh 1a0OPATOPHBIC U MPUPOTHBIE
AKCIIEPUMEHTHI KaK METO/IbI SKOJIOTMYECKHUX
ucciaenoBanguii. OrieHuBaTL 3Ha4YCHUE
MIPOTHO3WPOBAHMS KaK METO/A YKOJIOTHIECKUX
HUCCIIEJOBAaHUM.

OO00CHOBBIBATh HEOOXOIUMOCTD PKOJIOTHYECKUX
3HAHWUU JUISL COBPEMEHHOT'O YEJI0BEKA

Tema 17 «Opranusmsl 1 cpea 0OMTAHUSD)

17.1 |Oxonoruueckue pakropsr |1

Dkonoruueckre GakTopsl U 3aKOHOMEPHOCTH

PackpsiBaTh conep:kaHre TEPMUHOB U IIOHSATHMN:




68

ux aeuictBus. Knaccudukamms
HKOJIOTHUECKUX (DaKTOPOB: aOMOTHUYECKHE,
OouoTHueckue, aHTpororennsie. Oomme
3aKOHOMEPHOCTH JIEHCTBUS HKOJIOTHYECKUX
¢axTopos. [IpaBuio munumyma (K.
[Inpenrens,

10. JInu6ux). TomepaHTHOCTb. DBPHOMOHTHEIE
U CTEHOOMOHTHBIE OPTaHU3MBI.
Hemoncmpayuu

Tabauisl 1 cxeMbl: «IKOJIOTHYECKHE
(baxTopb»

Obopyoosanue: repdapuu U KOJIIEKIIUU
paCTeHI/II\/’I U ) KUBOTHBIX, HpI/ICHOCOGHCHHBIX K
BIIMSTHUIO PA3JIMYHBIX SKOJIIOTUIECKUX
(hakTopoB

AKOJIOTUYECKUH (PaKTOp, OMOIIOTHUECKU ONITUMYM,
OTPaHUYMBAIOUINNA (JIMMUTHPYIOLIHIT) akTop.
KnaccugunupoBats sKonoruueckue GakTopsl Mo
Pa3HBIM OCHOBAHHSIM. XapaKTEPHU30BaTh 00IIHE
3aKOHOMEPHOCTH JIEHCTBUS IKOJIIOTUIECKUX
(hakTopoB. OGOCHOBHIBATH JICHCTBHE 3aKOHA
ONITUMYMA M 3aKOHA OTPaHHYUBAIONIETO (haKTOpa.
[IpuBOAUTE IPUMEPHI: WIUTIOCTPUPYIOIIHE ACHCTBUE
NpaBUja MUHIMYMa, OTPaHUIHBAIOIIETO (PaKTOpPa,
ABPUOUOHTHBIX U CTEHOOMOHTHBIX OPTaHU3MOB

17.2

AOluoTtndeckue haKkTophl.
CBeT KaK DKOJOTMYECKUN

daxTop

AbGuotnueckue pakTopel. CBET Kak
sKoJorudeckuii pakrop. JleicTBre pasHBIX
Y4aCTKOB COJTHEYHOTO CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTUYECKHUE TPYIIIHI
pacTeHUM U KUBOTHBIX MO OTHOIICHUIO K
cBetTy. CUrHasibHasI pOJIb CBETA.
doTonepuoan3M

Hemoncmpayuu

Tabauiel u cxeMbl: «CBETOBOW CIIEKTPY,
«DKOJIOTUYECKUE TPYIIIBI dKUBOTHBIX IO

OTHOIIICHUIO K CBETY»
Obopyoosanue: repdapun CBETOIIOOUBEIX,
TEHETIOOUBEIX U TEHEBBIHOCIUBBIX paCTeHI/IfI;

PackpriBath conepkaHre TEPMUHOB M TIOHSTUIA:
cBeT, (hoTomepuoan3M. XapakTepru30BaTh JICHUCTBUE
CBETa KaK dKOJIOTHYecKoro ¢akropa. CpaBHUBATH
NEHCTBUE Pa3HbIX YYACTKOB COJIHEUHOT'O CIIEKTpa Ha
OpraHu3MBl.

BbIsBIIATE 0COOCHHOCTH CTPOCHHUS U
KHU3HEJEATEIIbHOCTH PACTEHUN Pa3HbIX
HKOJIOTHUECKUX TPYII M0 OTHOLIEHUIO K CBETY
(cBeToMOOMBEIC, TEHETIOOUBBIC, TCHEBHIHOCIIMBHIC).
[IpuBOAUTE IPUMEPHI PACTEHUM pa3HBIX
9KOJIOTMYCCKUX T'PYIIII IO OTHOIICHUIO K CBCTY.
BbIsBIIATE 0COOCHHOCTH CTPOCHHUS U
KUBHCACATCIbHOCTH KUBOTHBIX Pa3HbIX
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CBETOJIIOOMBEIE, TCHEIIOOUBEIE U
TCHCBBIHOCJIMBBIC KOMHATHBIC PACTCHUS
JlabopaTtopHas padora «BplsBieHue
MIPUCTIOCOOTICHUN OPraHU3MOB K BIIHSIHUIO
CBETa

HKOJIOTUYECKUX IPYIII IO OTHOILIEHHIO K CBETY
(IHEBHBIE, CyMEpPEUYHbIE, HOUHBIE).

[TpuBOAUTH PUMEPHI KUBOTHBIX Pa3HBIX
HKOJIOTUYECKUX I'PYIII O OTHOIIECHHIO K CBETY.
O06ocHOBBIBaTH 3HaUEHHUE (PoTONIEpHOIN3MA B
KHU3HU OPraHU3MOB U JUIs IPAKTUKU CEJILCKOTO
XO35IUCTBA

17.3

AOGuoTtndeckue haKTophl.
Temneparypa kak
HKOJIOTHYECKHH (pakTop

Temneparypa kKak 3KoJIorudeckuii hakTop.
JleficTBre TeMIlepaTypsl Ha OPraHU3MBI.
ITonikuiioTepMHBIE U TOMONOTEPMHBIE
OpraHHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHu3MBbl.

Jlemoncmpayuu

Tabauiet u cxembl: «TermmoKpoBHBIE
YKUBOTHBIE, «XO0JIOJHOKPOBHBIE JKUBOTHBIEY.
Oobopyoosanue: repoapuy 1 KOJICKIIUN
TEIUI0II0OUBBIX, 3SMMOCTONKHX,

MOPO30YCTOMYUBBIX PACTEHUN; Yydera IITHL]
U 3Bepen

Jlabopamopnan paboma «BoisiBienue
npucnocoOIeHnit

OPTraHU3MOB K BIIMSHUIO TEMIIEPATYPbD»

PackpriBath conepkaHre TEPMUHOB M TTOHSTUIA:
TeMIIepaTypa, HOMKUIOTEPMHBIE
(X0J0THOKPOBHBIE ), TOMOMOTEPMHBIE
(TETIOKPOBHBIE) OPraHU3MBbI, aHAOHO3,
IBPUTEPMHBIE OpPraHU3Mbl, CTEHOTEPMHbIE
OpPTraHMU3MBI, TEPMOPETYJIIALUS.
XapakTepu3oBaTh ICUCTBUE TEMIIEPATyphl Ha
OpraHu3Mbl. BBISBISATH 0COOEHHOCTH CTPOEHUS U
KU3ZHENEITEIIBHOCTU MTONKUIOTEPMHBIX
(X0JI0THOKPOBHBIX ) U TOMOHOTEPMHBIX
(TeTIOKPOBHBIX ) ’KUBOTHBIX.

[IpuBOAUTE IPUMEPHI TOMKUIOTEPMHBIX
(XOJ0THOKPOBHBIX) U TOMOMOTEPMHBIX
(TeTIOKPOBHBIX ) dKUBOTHBIX.

BrIsBISITE 0COOCHHOCTH CTPOEHUS U
KHU3HEJEATEIIbHOCTH TEIUIOII0OUBBIX, 3SMMOCTOMKUX,
MOPO30yCTOMYMBBIX PACTCHUH.

[IpuBOIUTH IPUMEPHI TEILIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTCHU.
[IpuBOANTE IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OpPraHU3MOB.
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17.4 | Abuotnueckue (haKTOpsI. Bra)xHOCTB Kak 3K0JIOTHYEeCKUH (haKkTop. PackpeiBath conepkaHre TEPMUHOB M TIOHSITUIA:
BnaxHocTh Kak [TpucnocoOienus pacTeHU K NOJAEPIKAHUIO | BIAXKHOCTh, TUAPO(UTHL, TUTPOPUTHI, ME30(PUTHI,
HKOJIOTHYECKHH (hakTop BojiHOTO Oananca. Kimaccugukanus pacrenuil | kcepo(uThl, 5)KUBOTHBIE: BOJIHBIE, IIOTYBOHbIC,

1o OTHOIIEHHIO K Bojie. [Ipucnocobnenus Ha3E€MHBIE.

KUBOTHBIX K U3MEHEHHIO BOJHOTO pe&XUMa | XapaKTepHU30BaTh JEHCTBUE BJIAXKHOCTU KaK
Jemoncmpayuu 9KOJIOTUYECKOTO (pakTopa. BeIABIATE 0COOEHHOCTH
Tabauis! 1 cxembl: «DPU3HMOTOTHUECKHE CTPOCHMS U JKU3HEIEATEIIBHOCTH PACTCHUN Pa3HBIX
aJlanTanuy >KUBOTHBIX» HKOJIOTMYECKUX TPYIII 110 OTHOLIEHUIO K BOJE.
Oobopyoosanue: repdbapun pacTeHUH, [IpuBOAUTE IPUMEPHI PACTEHUM PA3HBIX
OTHOCSIIUXCA K TUTpoHUTaM, KcepopuTam, |IKOJIOTHUECKUX TPYIII MO OTHOIIEHHUIO K BOJE.
Me30(guTaM, KOMHaTHbIE PACTCHUS JaHHBIX | BEIABIATH aHaTOMHYECKUE U (PU3NOJIOTHIECKUE
rpymm MIPUCTIOCOOICHUS KUBOTHBIX K MU3MEHEHHIO BOAHOTO
Jlabopamopnan paboma «AHaTOMUYECKUE | pEXHUMA.

OCOOCHHOCTH PACTEHUI U3 pa3HbIX MECT [IpuBOINTE IPUMEPBI BOAHBIX, TOJYBOJHBIX U
OOUTaHUA» HA3E€MHBIX KMBOTHBIX

17.5 |Cpenpl oOuTaHus Cpenbl 0OUTaHUST OPraHU3MOB: BOJHAS, PackpriBath conepkanre TEpMUHA «Cpeaa

OpPTraHHU3MOB Ha3eMHO-BO3/ylIHasA, IOYBEHHAs, INTyOMHHAs | 0OUTaHMs». XapaKTepu30BaTh OCOOEHHOCTH

IIOJIITOYBEHHAsA, BHYTPHOPraHU3MEHHAS. BOJHOM, HA3€MHO-BO3IyILIHOM,
OU3NKO-XUMUYECKHE 0COOEHHOCTH Cpe MOYBEHHOH, MTyOMHHO MOAIOYBEHHOH 1
OOMTaHUSI OPraHU3MOB. BHYTPHOPTraHU3MEHHOH cpell OOMTaHusI.
[TpucniocoGneHust OpraHu3MOB K )KU3HU B CpaBHUBATh (PU3UKO-XMMHUYECKHE YCIOBUS PA3HBIX
pa3sHBIX Cpenax. cpen oouTaHus. BeISBIATE yepThl
Jemoncmpayuu IPUCIIOCOOTIEHHOCTH OPTaHU3MOB K OOUTaHMIO B
Tabauiel u cxembl: «Cpenbl 0OUTaHHS BOJIHOM, HA3€MHO-BO3yIIIHOM, IOYBEHHOM,
OpPTraHUu3MOB). BHYTPHOPraHU3MEHHOM cpeslax OOuTaHMUS.
Oobopyoosanue: KONIEKIUH )KUBOTHBIX, [TpuBOAUTH MPUMEPHI OPTAHU3MOB, OOUTAIOIINX B
OOMTAIONIMX B Pa3HBIX cpeaax pa3HBIX cpenax

17.6 |buonornueckue puTMbl buonornyeckue purmel. BHennue u PackpbIBaTh conepkaHue MOHATUS «OHOIOTUYECKHE
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BHYTpEHHHE pUTMBbI. CYyTOUYHbBIEC U TOAUYHBIE
putMbL. [Iprucnocob1eHHOCTh OPraHU3MOB K
CE30HHBIM U3MEHEHUSM YCIIOBUU KU3HU.
Jemoncmpayuu

Tabauue! 1 cxeMbl: «bHoIOrnyecKue

PUTMBD».

Oobopyoosanue: repdapuu U KOJICKIIUN
pacTeHUi U KUBOTHBIX, 00JIAJAIOIINX
yepTamu MPUCIOCOOIEHHOCTH K CE30HHBIM
M3MEHEHUSIM YCIOBUM KU3HU

PUTMBD». XapaKTepHu30BaTb 0COOEHHOCTH BHEIIHHUX,
BHYTPEHHUX, CyTOUYHBIX U T'OJUYHBIX
OuosIorn4eckux puTMOoB. [IpUBOIUTH TpUMEpPHI
MPOSIBJICHUS] OMOJIOTHYECKUX PUTMOB Y pa3HBIX
OpPraHHU3MOB.

BhISBASTE UepThl NPUCIIOCOOIEHHOCTH OPraHU3MOB
K CE30HHBIM U3MEHEHHUSIM YCJIOBUM KU3HH.
OnuceIBaTh CE30HHBIE SIBJICHUS B )KM3HU
OpPraHU3MOB, paCIPOCTPAHEHHBIX B CBOEH
MECTHOCTHU

17.7 |’Kuznenusie popMsI Kuznennsie popmbl opranu3moB. [Tonsarue o | PackpriBaTh copep:kaHue MOHATHS «KU3HEHHAS
OpraHu3MOB Xu3HeHHO! (opme. XKu3HeHHbIE (HOPMBI ¢dopma opranuzmay. BeIsBIATE 0cOOEHHOCTH

pacTeHuii: 1epeBbs, KYCTApHUKH, CTPOEHMS U JKUZHEAEATEIIbHOCTH PACTEHUN pa3HbIX
KYCTapHUYKH, MHOTOJIETHHE TPABBI, KU3HEHHBIX (OPM.
OJTHOJIETHHE TpaBbl. JKu3HeHHBIE (POPMBI [IpuBOAUTE IPUMEPHI PACTEHUM PA3HBIX
YKUBOTHBIX: TUAPOOUOHTHI, TCOOMOHTHI, KU3HEHHBIX (HOpM.
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS U BrIABISITE 0COOCHHOCTH CTPOCHUS U
o0pasa KHU3HH. KHU3HEJEATEIbHOCTH KUBOTHBIX Pa3HBIX
Jemoncmpayuu KHU3HEHHBIX (POPM.
Tabnuie! u cxembl: «OKu3HeHHBIE POPMBI IIpuBOIUTE IpUMEpPHI KUBOTHBIX Pa3HBIX
pactenuit», « KusHeHnslie Gopmbl KU3HEHHBIX OpM
KUBOTHBIX).
Oobopyoosanue: TepOApUN U KOJUTCKITUH
PacCTeHHH 1 )KMBOTHBIX PA3JIMYHBIX
KU3HEHHBIX (hOpM

17.8 |buotnueckue hakTopsl buotnueckue dakropsl. Buabl Onornueckux |PackpbiBaTh copepikaHUEe TEPMUHOB U IOHSATHIA:

B3aUMOJICUCTBUI: KOHKYPEHLIHS,
XHUIHAYECTBO, CUMOHO3 U €T0 (hOPMBI.

KOHKYPEHLUs, XUITHUYECTBO, Tapa3UTHU3M,
MYTyaliu3M, KOMMEHCAJIN3M, HETpopHuIecKre
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[TapazutusMm, Koomnepanwus, MyTyaJIu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxJieOHI4UecTBO). Hetpoduueckue
B3aMMOJICHCTBUS (TOM4ecKue, (POpUIECKue,
(dabpuueckue). 3HaUeHHUE OMOTUIECKHIX
B3aUMOJICVCTBUI JJIsI CYILIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHiumn
KOHKYPEHTHOTO UCKITFOUCHHS
Hemoncmpayuu

Ta0auibl U cXeMbl: « DKOCHUCTEMA

LIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO JIecay, «llenu nuranus»,
«XuuHuuecTBoy, «llapazuruzmy»,
«Konkypennus», «CuMOno3»,
«KomMmeHcammzm»

Oobopyoosanue: KOIIEKIUN )KUBOTHBIX,
Y4aCTBYIOIIUX B PA3TUYHBIX OMOTHYECKHUX
B3aUMOJIEUCTBUIX

B3aUMOJICHCTBHS.

XapakTepu30BaTh BUIbI OHOTHUECKUX
B3aMMOICHCTBHH.

OOBSACHATDH CYITHOCTh KOHKYPEHIINH, XUIITHUIECTBA,
napasuTu3Ma, MyTyajan3Ma, KOMMEHCaIU3Ma.
[TpuBOUTE IPUMEPHI OPTAHU3MOB, YIACTBYIOITUX B
OMOTHYECKHX B3aUMOJICHCTBUAX PA3HBIX THUIIOB.
O1ieHMBAaTh 3HAYECHUE OMOTHYECKUX
B3aUMOJICVCTBUM /JIsI CYIIECTBOBAHUSI OPTaHU3MOB B
cpene ooutanusi. OGOCHOBBIBATH JICHCTBUE
MPUHIUIIA KOHKYPEHTHOTO UCKIIIOUECHUS

Tema

18 «9ko0rusi BUI0B M NMOMYJIANMIDY

18.1

DKOJIOTUYECKHE
XapaKTEPUCTUKHU
MO YJISITUN

3

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonynauuu. [onynsauusa kak Ouonornyeckas
cuctema. Posib HEOHOPOAHOCTH Cpepbl,
¢buzuvecKkux 6aprepoB U 0OCOOEHHOCTEH
OMOJIOTUH BUIOB B (DOPMUPOBAHUH
IIPOCTPAHCTBEHHOMN CTPYKTYPBI IOIYJISLIAMN.
OCHOBHBIE MTOKa3aTeH MOMYISALIN:
YHCJICHHOCTD, IJIOTHOCTh, BO3PACTHAS U
MI0JI0Basi CTPYKTYPA, POXKAAEMOCTb, IPUPOCT,

PackpriBaTh conepskaHue NOHATHUS 1O YJISILIUSI».
OneHuBaTh 3HaUEHHE HEOJHOPOAHOCTH CPEJIbI,
(buzmdeckux 0appepoB U OCOOEHHOCTEH OMOTIOTHI
BUJIOB B (JOPMHPOBAHUH NPOCTPAHCTBEHHOMN
CTPYKTYPBI O YJISILIUA.

[TpuBOaUTE IpUMEPHI MOMYISALUUI Pa3HbIX BUJIOB
pacTeHUN U KUBOTHBIX. XapaKTepU30BaTh
OCHOBHBIE IKOJIOTHYECKUE MTOKA3ATEIH MO YIISNN:
YHCJIEHHOCTD, INIOTHOCTh, BO3PACTHAS U T0JI0BAs
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TEMIT pOCTa, CMEPTHOCTh, MUTPALIHSI.
Jlemoncmpayuu
Tabmuibl U cXeMBbI: «DKOJIOTHUYECKUE

XapaKTEPUCTUKU TOIYIIALUN»,

«IIpoctpancTBeHHAs CTPYKTYpa MO,

((BO?:paCTHBIG MUpaMUuIbI IIOIMYJISIIUU

CTPYKTYpa, PO’KIaeMOCTh, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTpALUSL.

18.2 | Dkonoruueckas CTpyKTypa DKoJIoruyecKasi CTpyKTypa non ISy, PackpbIBath conepxaHne TEPMUHOB U MIOHATHIA:
nonyssiuu. Jlnnamuka OrneHka 4YMCICHHOCTH MOMYIISIIIUH. JUHAMMKA MOMYJISINHA, OMOTHYECKUN TOTEHIHA
MOMYJISIUU U €€ Perysuus JluHaMuKa MONyJSALUY U €€ PeryJisiusl. TIOTTYJISIIIUY, KPUBBIE BEDKUBAHUS, (PAKTOPHI

buornyecknii moTeHMal MOMYJIALNH. CMEPTHOCTH, EMKOCTb cpeibl. OOBSICHITH
MopenvpoBanue AMHAMUKHA TOMYJISIUU. 3aKOHOMEPHOCTH Pa3MEIICHHs 0COOEH MOMYIISIIHH
KpuBbie pocTa YUCIEHHOCTH OMYIISAIUU. Ha 3aHUMaeMoi Tepputopun. OLEeHUBAThH
Kpussbie BeixuBanus. Perynsuus OMOTHYECKUN TTOTEHITHAI TIOMYJISIIUN pa3HbBIX
YHCJIEHHOCTHU MOMYJSIUI: posb (PaKTOPOB, | OpraHU3MOB. AHAJIM3UPOBATH KPUBBIE POCTA
3aBHUCSIIMX U HE 3aBUCSIIMX OT INIOTHOCTU. | YUCIICHHOCTH MOIYJISILIUM U KPUBBIE BBLKMBAHUS.
DKOJIOTHYECKHUE CTPATErNH BUI0B O60CHOBBIBAaTh MPUYHHBI CICPKUBAHUS
(r- u K-ctparerun). OMOTHYECKOTO TOTEHIIUAJIA POCTa W IPUIHHBI
Jemoncmpayuu BCIIBIIIEK POXKIAAEMOCTH Y OTACIIbHBIX OPTaHU3MOB.
Tabmuuel u cxembl: «CKOPOCTH 3acCENECHUS [Tepeuncnare hakToOpbl CMEPTHOCTH,
MOBEPXHOCTU 3€MJIH Pa3IUYHBIMU PEryIupyIole YUCICHHOCTb MOMYJIAINA pacTeHUI
OpraHU3MaMm 1 ’KUBOTHBIX. ONMUCHIBATH SKOJIOTHYECKUE CTPATEIHH
BHJIOB
18.3 |Dxkonornueckas HUIIA BUOA [TousTHE 00 PKOJIOTUYECKOM HUIIIE BUIA. PackpriBath conepxaHue TEPMUHOB U TTOHATHIA:

Mecroobutanue. MHOTOMEpHAsT MOJIENb

skonorudeckort Humm JIx. M. XaTuyuHcoHa.

Pa3mepbl 5KOIOrM4eCKOr HUIIH.
IloTenumanpHas U pealu30BaHHAs HULLU.
Bun kak cucrema nonyssiuii. Apeasnsl

AKOJIOTMYECKas HUIIIA, BUJI, apeajl, HHBa3Usl.
XapakTepu3oBaTb MHOIOMEPHYIO MOJIEIIb
skosiornueckor Humm /[x.M. XaTuauHcoHa.
[IpuBOINUTH PUMEPBI IKOJOTUUECKUX HUII PA3HBIX
BHUJIOB PACTEHHI U )KUBOTHBIX.
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BHJIOB. BUJIBI ¥ MX )KU3HEHHBIC CTPATETHH.
OKOJIOrMYECKHUE YKBUBAJICHTHI.
3aKOHOMEPHOCTHU MOBEJICHUS U MUT AUl
JKMBOTHBIX. Bronornyeckrue nHBasuu
Yy>KE€pPOJIHbIX BUOB

Hemoncmpayuu

[optper: Tx.1. XatunHCcOH

Taduuusl 1 cxeMbl: «MoIenb IKOJIOTHYECKON

aumu k.. XatanacoHay

Oébopyoosanue: repdbapum pacTeHUIA;
KOJUIEKIIUH KUBOTHBIX

Jlabopamopnas padboma «IlpucnocoOneHus
CEMSIH PACTCHHI K paCCEIICHUIO)

BBIABIATH OTIIMYME HKOJIOTUYECKON HUILU BUAA OT
ero Mmecrooburanus. I'papuuecku nzo0paxxarb
MHOTOMEPHYIO MOJEIb SKOJIOIMUECKON HULIH JUIs
pa3HBIX BUJOB.

BbIABIIATE NIPUYMHBL PA3IMUUN B pa3Mepax
AKOJIOTMYECKON HUIIN Y Pa3HbIX BUJIOB PACTCHHUI 1
KUBOTHBIX. AHAJIM3UPOBATh IPUYHMHBI U
MIOCIIEACTBHS CMEHBI DKOJIOTHYECKON HAIIU

Tema 19 «9ko10rusi co00IECTB. IKOJIOTHYECKHE CUCTEMbD)
19.1 |Coob1iecTBO OpraHu3MOB — 1 Coo0miecTBa opranu3MoB. buorieHo3 u ero | PackpreiBath copepkaHne TEPMUHOB U TTOHSATHH:
OMOIICHO3 cTpykTypa. CBSI3u MEXKIy OpraHu3MaMH B ouoneHo3, Ouoron. XapakTepru3oBaTb OUOIIEHO3 U

ouorneHo3e €ro CTPYKTYpPhI: BUIAOBYIO, IPOCTPAHCTBEHHYIO,
Jemoncmpayuu Tpoduueckyro.
Tabmuisl u cxembl: «CTpyKTypa OuoleHo3a», | [lepeuncasTe u NpUBOAUTH MPUMEPHI CBSI3EH MEXIY
«IKOocUCTEMa MIMPOKOJIIUCTBEHHOTO JIECa», | OpraHu3Mamu
«QKocHucTeMa XBOMHOTO Jiecay B OHMolLIeHO3e

19.2 | Oxocucrema 2 DKocucTemMa Kak OTKpbITasi CUCTEMA PackpsiBaTh conepkanre TEPMUHOB U MIOHATHMN:

(A.JIx. Tencnu). @yHKIIMOHATBHBIE OJIOKH
OpPTaHU3MOB B 9KOCHCTEME: MTPOAYIICHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckre
ypoBHU. Tpodudeckue 1enu 1 ceTu.
AlGuotnueckue 6110ku 3KocucTeM. [10YBBI 1
Wbl B 9KOocHcTeMax. KpyroBopoT BemecTB u

HKOCHCTEMA, IPOAYLEHThI, KOHCYMEHTHI,
peayLeHThl, TpohuuecKre YpoBHH, TpoHuuecKkue
(nuIIeBBIC) UEMHU U CETH.

HazpIBaTh CTPYKTYypHBIE KOMIIOHEHTHI KOCHCTEMBI.
XapakTepu3oBaTh QYHKIIUH U IPUBOJUTH IPUMEPHI
OpPraHU3MOB B 9KOCHUCTEME Ha OCHOBE UMEIOLIUXCS
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MMOTOK PHEPTUHU B SKOCHCTEME.
Jemoncmpayuu

Ioprpetsl: B.H. Cykaués, A.Jlx. Tencaun
Tabnuie! u cxeMbl: «OYHKIIMOHATHHBIE

TPYIIBl OPTAaHU3MOB B 3KOCHUCTEMEY,
«KpyroBopoT BeUIecTB B IKOCUCTEMEY,
«enn muTanus (MacTOMIIIHAS, TETPUTHAS )
Oobopyoosanue: repOapuu PaCTCHHN;
KOJIJICKIIMH HACEKOMBIX; Uydelia ITHIl 1

3HAHUH O pACTEHUSX, TpHOax, OAaKTEPUIX U
KHUBOTHBIX.

OnuceIBaTh KpYroBOpOT BCIICCTB U ITOTOK SHCPIrUn
B sKocucteme. OOBSICHATH POJIb OPTraHU3MOB B
OMOJIOTUYECKOM KPYrOBOPOTE BEUIECTB U MOTOKE
sHepruu. [IpuBOIUTH MPUMEPHI OPraHU3MOB,
3aHUMAIOIINX pa3HbIe YPOBHU TPOPUIECKIX
MTUPaMUIL.

CocTaBisTh CXEMBI IIEPEHOCA BEIIECTBA U YHEPTUU B

3Bepen IKOCUCTEeMaXx (IIeTH MTUTAHUS).
19.3 | Dkonoruveckue mupaMubl OcCHOBHBIE MMOKA3aTEIN IKOCUCTEMBI. PackpeiBath conepkanre TEPMUHOB U TIOHSTUIA:
buomacca u mpoaykius. DK0JI0rHuecKue MPOAYKIHS, OoMacca, 3KOJOrHYecKas Mupamua.
MUPAMHUJIBI YUCEN, OMOMACCHI i SHEPTUH. XapakTtepu3oBaTh IIPaBUIa SKOJIOTHUECKUX
Jlemoncmpayuu MUpaMH]l YKucell, OMoMacchl U SHEPTUU.
Tabauiel u cxeMbl: «IKOJTOTHYECKAs OOBACHATH MPUIMHBI PA3TUIUIN B TPOTYKTUBHOCTH
nUpamMuia Yucesn, « IKoJorndeckas Y Pa3HbIX SKOCUCTEM.
nupamuia Guomacch», «IKoIoruyecKas [IpuBoaUTH MpUMEPHI TPAKTUUECKOTO MPUMEHEHUS
MpaMuIa SHEPrum» MPaBUJI HKOJIOTUYECKUX MTUPAMHU/I.
CpaBHuBaTh OMOMACCY U IPOAYKIIHIO YKOCUCTEM
cymu 1 MupoBoro okeana
19.4 | U3menenus Jlunamuxa sxocucmem. Kamacmpoguueckue |PackpbiBaTh conepKaHue TEPMUHOB U TIOHSITHIA:

COOOIIECTB — CYKIIECCUU

nepecmpouxu. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB —
cykueccuu. [lepBuuHble U BTOPHUUHBIE
CYKIIECCHU U UX MPUYUHBL. AHTPONIOTCHHBIE
BO3JICUCTBUSA

Ha cykueccun. KimmmakcHoe coo0miecTBo.
bropaznoobpasue 1 MoJHOTa KPyroBOpoTa

CYKIIeCcCHsl, KIMMaKCHOE COOOIIECTBO,
CYKILIECCUOHHBIN psill. XapaKTEePU30BaTh CYKIIECCUU:
MEPBUYHBIE U BTOPUYHBIE, IPUBOJUTH UX PUMEPHI
1 Ha3bIBATb MPUYUHBI CMCHBI C006H_[€CTB.
CpaBHUBAaTh BPEMEHHBIE U KOPEHHBIE
OHMOTeoIeHO3bI HA KOHKPETHBIX MPUMEPAX CBOCH
MEeCTHOCTU. MoJienupoBaTh pe3yabTaThl Mpolecca
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BEIICCTB — OCHOBA YCTOWYUBOCTH COOOIIECTB.

Jlemoncmpayuu
Tabauisl u cxembl: «OOpa3oBaHue 60J10Tay,

«IlepBuuHas cykueccus», «BoccraHoBieHHE

JICCa IIOCIIC IToXKapa»

CMEHBI OMOT€OIICHO30B TI0/1 BIUSHHEM
aHTPOTIOTEHHOTO (haKTOpa

19.5 |I[IpupoaHble 3KOCUCTEMBI [IpupoaHbie 3KOCUCTEMBL. IKOCUCHEMbL PackpriBath coeprkaHre TEPMUHOB M TIOHSTUIA:
03€p u pek. IKkocucmemvl Mopell U 0keaHo8. | (PUTOIUIAHKTOH, 300IUIAHKTOH, SIPYCHOCTb.
Oxocucmemvl myHop, necos, cmenell, XapakTepru30BaTh MPUPOIHBIE SKOCUCTEMBI, HX
nYCMbIHb OCHOBHbIE KOMIIOHEHTHI (Ha IpUMEpPE 03€epa,
Jlemoncmpayuu XBOWHOTO U IUPOKOJIUCTBEHHOTO jieca). OOBSICHATH
Tabmuiel u cxembl: «IKOCUCTEMA NPUYUHBI pa3IMYHON OMOMACCHI IPOAYIIEHTOB U
LIMPOKOJUCTBEHHOIO JIECa», « JKOCUCTEMA | KOHCYMEHTOB B IIPUPOJIHBIX IKOCUCTEMAX.
XBOMHOTO Jiecay, «IKOCUCTEMA 03epay CocTaBnaTh MACTOUIIHBIC U ACTPUTHBIC CTIH
Oobopyoosanue: aKkBapuyMm Kak MOJEITb MUTAHUS NPUPOAHBIX dKocucTeM. [IpUuBOAUTH
HKOCHCTEMBI MIpUMEPbI OPraHU3MOB, BXOSIINX B COCTaB
(UTOIIAaHKTOHA, 300ITAHKTOHA, OEHTOCA.
O60CHOBBIBATH POJIb SIPYCHOCTHU B )KM3HU Ha3E€MHBIX
skocucteM. CpaBHMBATh OMOMAcCy U MPOAYKIIUIO
BOJIHBIX U HA3€MHBIX HKOCUCTEM
19.6 | AHTpOnOreHHbIE AHTpPOIIOTr€HHBIE IKOCUCTEMBI. PackpsiBaTh conep:kaHre TEPMUHOB U IIOHSATHMN:
9KOCUCTEMBbI Arposkocuctema. ArporeHos. Pazniuus arpo3KoCUCTEMA, arpolieHO3, MOHOKYJIbTYpa.
(arposkocHucTEMBI) MEX1Yy aHTPOIOTEHHBIMU U IPUPOAHBIMU XapakTepru30BaTh OCHOBHbIE KOMITOHEHTHI

3KOCHCTEMaMU
Hemoncmpayuu
Ta0muibl ¥ cXembl: «ATPOIICHO3Y,

«KpyroBopoT BEIIECTB U MOTOK YHEPTUH B
arporeHo3e»
Odbopyoosanue: repdapuu KyJIbTypHbIX U

arposkocuctemsl. [IpuBoauTh npuMepsl
arposkocucteM. CoCcTaBATh LENH MUTAHUS
arporeHo3a. OO0CHOBBIBATh MPUYHUHBI HU3KOH
YCTOMYMBOCTHU arpo3kocucreM. CpaBHUBATh
arpo3KOCUCTEMBI U IPUPOIHBIE SKOCUCTEMBI.
XapakTepHu30BaTh poJib YEJIOBEKA B COXPAHEHUH
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JTUKOPACTYIINX PAaCTEHUI

YCTOMYMBOCTH arpO3KOCUCTEM

19.7

YpO03KOCHUCTEMBL.
OKOMOHUTOPHHT

Ypboakocuctembl. OCHOBHBIE KOMITOHEHTBI
ypboakocucreMm. I'opoackas ¢uiopa u ayHa.
CuHaHTpONU3AIMS TOPOJICKOMN (ayHbI.
buonornueckoe u X034iCTBEHHOE 3HAUCHHE
arpo3KOCHCTEM U YPOOIKOCHCTEM.
3aKOoHOMEpHOCTH (POPMHUPOBAHHUST OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B
IKOCHUCTEMAX.

Ponv xackaonozo s¢hghexma u 6udos-
90ughuxamopos (Koueswvix 61008)

6 yuxyuonuposanuu skocucmem. Ilepenoc
SHEPIUU U BELICCTB MEKIY CMEKHBIMHU
ASKOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB,
TOITYJISIIIAIA U DKOCUCTEM B YCIIOBUSX
€CTECTBEHHBIX M aHTPOITOTEHHBIX
BO3JEHCTBHUH.

Mexanusmbl 8030eticmsus 3a2psA3HeHUll
PA3HBIX MUNOB HA CYOOP2AHUSMEHHOM,
Op2aHUIMEHHOM, NONYJIAYUOHHOM U
IKOCUCIMEMHOM YPOBHSIX, OCHOBbI
9KOI02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€CMBUSL.

MGTOI[OJ'IOFI/ISI MOHUTOPHHTI'a €CCTCCTBECHHBIX U

AQHTPOIIOTCHHBIX YIKOCHUCTEM
Hemoncmpayuu
Tabnuie! u cxemsl: «IIpumepsl

ypOOIKOCHUCTEMY

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHSATHMN:
ypOosKOCcHCTEMa, CHHAHTPOMU3ALIHSL, TOPOACKAs
¢nopa, ropoackas GpayHa, SKOMOHUTOPHUHT.
XapakTepu30BaTh OCHOBHBIE KOMIIOHEHTHI
yp6oskocucteM. OnuchIBaTh OMOJIOTHYECKOE U
X03CTBEHHOE 3HaU€HHE YPOOIKOCUCTEM.
ITpuBOANUTE pUMEPHI U OLIEHUBATH COCTOSIHUE
ypOOIKOCUCTEM CBOCH MECTHOCTH.

BbIsBIIATE 0COOCHHOCTH TOPOJCKON (IIOPHI U
bayHbI.

CpaBHuBaTh ypOOIKOCHUCTEMBI U TIPUPOIHBIC
HKOCHUCTEMBI
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Ilpakmuueckan padoma «13yyenuve u
oImHcaHue ypOoOIKOCUCTEMBI.
Jlabopamopnas paboma «13yuenue
pa3zHo00pa3us MEJIKMX TTOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX IKOCUCTEMAX))

Tema 20 «buocdepa — riaodajbHasi IKOCHCTEM A
20.1 |buocdepa. CtpykTypa 2 buocdepa — obmierutanerapHas 060m0uka PackpbiBath comeprxanne TEPMHUHOB M TIOHSATHIA:
coctaB Oruocdepsl 3emu, e CYIEeCTBYET WM CYIIecTBOBalda | Omocdepa, )KMBOE BEIIECTBO, KOCHOE BEIIECTBO,
KH3Hb. Pa3BuTHE NIpeCTaBICHUHN O OMOKOCHOE BEIECTBO, OMOTCHHOE BEIIECTBO.
o6uocdepe B Tpynax D. 3tocca. YueHue [TpuBOIUTH POPMYIMPOBKHM OCHOBHBIX MOJIOKEHUH
B.W. Bepuanckoro o 6uocdepe. Obnactu yaenust B.1. Bepuaackoro o 6uocdepe.
6uocdepsl u e€ cocras. XKuBoe BelecTBo XapakTepu3oBaTh 001acTi Onocdepsl 1 UX COCTaB,
ounocdeps! U ero G yHKITUH. Ha3bIBaTh 00JIACTH PACTIPOCTPAHCHHUS YKUBOTO
Jlemoncmpayuu BellecTBa B 000J104KaxX 3eMII U BBISIBIISATH TPUUUHBI
[Moptpetsi: B.M. Bepuaackuii, 3. 31occ. €ro pa3JIMyHOI0 pacrpeaeacHusl.
Tabauiet u cxembl: «I'eocdeps 3emmny, [lepeuncnsaTe GyHKIIUN )KMBOTO BEIIECTBA
«DYHKIINH )KUBOTO BEIIECTBA» o6uocdepsl (razoBas, OKUCIUTEIHHO-
BOCCTaHOBUTEINIbHAS, KOHIICHTPAIIHOHHAS,
onoxummueckas). [[puBoIuTh IpuUMepsI
npeoOpa3yrouiero Bo3IeHCTBYS JKUBOTO BEIIECTBA
Ha Ouocdepy.
AHaM3UpOBaTh U OIICHUBATH OUOJIOTHYECK VIO
MH(pOpPMAIIHIO O TIIOOATEHBIX KOJIOTHUECKHUX
npobiemMax Guocdepsl, MOJIYyIaeMy0 U3 Pa3HbIX
HMCTOYHUKOB
20.2 |3aKOHOMEpPHOCTH 2 3aKOHOMEPHOCTH CYIeCTBOBaHUsI Onocdepsl. | PackpeiBaTh copep:kaHue TEPMUHOB U MOHITUH:

CYIIECTBOBaHUS OMOC]EPHI.

Kpyrosopots! BelecTs

Ocobennoctu 6uocheps! Kak ria00aabHON
HKOCHCTEMBI. JInHAMIYecKoe paBHOBECHE

rio0anbHas SKOCUCTEMa, JUHAMHYECKOe
paBHOBECHE, KPYTOBOPOTHI BEILIECTB,
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B Onocdepe. KpyroBopotsl BemiecTs u
OMOTreOXUMHUYECKUE KB (Yriepoaa,
a3oTa). PUTMUYHOCTD SIBIEHUM

B Omocdepe

JdeMoHCTpanun

Tabmuiel u cxembl: «I'eocdepsl 3eMin,
«DyHKIIMHU )KUBOTO BellecTBay, «Kpyropopor
azoTa B npupoae», «Kpyrosopor yrieposaa B
npupone», «KpyroBopot kucnopoza B

npuponae», «KpyroBopoT BoJibl B IPUPOIE»

OMOTeOXMMHUYECKHE IUKIIBI. XapaKTepru30BaTh
0CO0EHHOCTH OMocdepsl Kak ri1o0aabHOM
KOCHUCTEMBI.

Onpenensate GyHKIUIO OMoCchephl B 00eCeueHUun
OMOTEeHHOT'0 KPYTrOBOPOTA BEIECTB HA IJIAHETE.
XapakTepru3oBaTh OCHOBHBIC KPYTOBOPOTHI: BOJIBI,
yriepoaa, a3ota. CpaBHHBaTh 0COOCHHOCTH
KPYTroBOpOTa Pa3IMYHBIX BEUIECTB.

OneHnBaTh 3HAYCHUE KPYTOBOPOTA BEIIECTB IS
CYILIECTBOBAHUS KU3HHU Ha 3eMIIe.

OOBICHATH POJIb OPTraHM3MOB B OMOJIOTUYECKOM
KPYTrOBOPOTE BELIECTB.

BrIBASATE AMHAMHYECKOE paBHOBECHE OMOChepHI.
[IpyBOAUTH MPUMEPHI PUTMUYHOCTH SIBICHUH B
ouocdepe

20.3

30HaNBHOCTHL OHOChEpHI.
OCHOBHBIEC OMOMBI CYIIIH.
YcroitunBocts 6uocheps

3oHansHOCTH OMochepsl. [lonsaTue o 6Grome.
OcHOBHBIE OMOMBI CYIIIH:

TYHZpA, XBOWHBIC Jieca, CMEIIAHHbIC U
IIMPOKOJUCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
MYCTBIHH, TPOITUYECKUE JIECa, BRICOKOTOPbSI.
Knumar, pacTuTenbHbIN U KUBOTHBIM MUP
o6romoB cymu. CTpykTypa U () yHKIHS SKHBBIX
CHCTEM, OLIEHKa UX PECYpPCHOI0 MOTEHIHAaIa
1 6nocepHbIX QyHKITUN

Hemoncmpayuu

Tabmuuel u cxembl: «OCHOBHBIE OMOMBI

cymmy, «KimuMatuueckue nosica 3eMiany,
«Tynnpay, «Taiiray, «CMeIaHHBIH Jiecy,

PackpriBath conepkaHre TEPMUHOB M TIOHSTUIA:
OMOMBI, TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE JIeca,
IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CABAHHBI,
IIyCTBIHU, TPOIIUYECKUE JIECA, BBICOKOTOPbS.
[Toka3piBaTh Ha KapTe U XapaKTepU30BaTh OCHOBHBIE
OMOMBI CYIIIH.

CpaBHUBaTh OCOOCHHOCTH KJIMMATa, MOYB,
PacTUTENHHOTO U KUBOTHOTO MUpa Pa3HbIX OMOMOB
cyu 3eMiad. BoIsSBISTh NPUYUHBI 30HAIBHOCTH B
ounocdepe
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«IupokonucTBeHHbIHN Jecy, «CTenby,
«CaBanHay, «Ilycteinsy, «Tponuuecknii
JIec»

Odbopyoosanue: repdapun pacTeHUN pa3HBIX

6I/IOMOB; KOJIJICKI U KUBOTHBIX

Tema 21 «YesioBeKk U OKpY:KaOUIas cpeaar»
21.1 |Bo3geiicTBue 4enoBeka Ha 2 DKOJIOTHYECKUE KPU3UCHI U UX TPUUYUHBI. PackpsiBaTh conepkaHre TEPMUHOB U MIOHATHMN:
ouochepy BosznetictBue uenoBeka Ha 6uochepy. aTMoc(epa, BellecTBa-3arps3HUTENH, TAPHUKOBBIN
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa 3¢ (deKT, «030HOBAS IBIPaY, KKUCIOTHBIC TOKIH,
BO3/1yXa. 3arpsi3HEHUE BOJHOM CPEIbL. runpocdepa, 3BTpoduKaIus BOIOEMOB, TOUBA,
OxpaHa BOJHBIX pecypcoB. Pa3pymienue 9pO3HsI TTOYB, MECTUITU/IBI, SKOJIOTHUYECKUI KPU3HC.
mouBbl. OXpaHa IOYBEHHBIX PECYPCOB. AHanM3upoBaTh aHTPOIMOTEHHBIEC (DAKTOPHI
N3menenue kammara. BO3JICUCTBUS HA OMocdepy (poJib YeToBEKa B
Jlemoncmpayuu MIPUPO/IC) Ha Pa3HBIX ATaax pa3BUTHS
Tabauiel ¥ cxeMbl: «3arps3HeHne YeJI0BEYEeCKOro 00IIeCTRa.
atMochepsl», «3arpsizHeHue rugpocdepb», | XapakTepu3oBaTh IN100aIbHbIEC IKOJIOTUYECKUE
«3arpsi3HeHHE TTOUBbIY, «[[apHUKOBBII POOJIEMbI; OCHOBHBIE HCTOYHUKU aTMOC(EpPHBIX
s pexT» 3arps3HEHUI; SKOIOTUYECKHe POOIEMBI,
CBSI3aHHBIE C YBEIIMUECHUEM TPAHCIIOPTA B KPYITHBIX
ropojiax; SBTPOPHKAIIIO BOJTOEMOB; IMOCIEICTBUS
3arpsi3HEHUs BOJl XMMHUYECKUMU BEIIECTBAMU;
BO3/ICHCTBUE YEIOBEKA HA MOYBEHHBIN MOKPOB.
AprymMeHTHpOBaTh 3HAUEHHUE HKOJIOTMYECKUX
3HAHUU B PEILIEHUU BOMPOCA O MOAAEPKAHUN
ycToiunBOoCTH OHoCcheps
21.2 | AaTponoreHHoe 2 AHTponoreHHoe Bo3/eiicTBrE PackpeiBath conepkanre TEPMUHOB U TIOHSTUIA:

BO3JIEMCTBUE HA

PaCTUTENBHBINA U )KUBOTHBIN

Ha pacTUTENbHBIN U KUBOTHBIN MHUp. OXpaHa

PACTUTCIIBHOT'O U )KUBOTHOTO MUpPaA.

COKpalleH1e 6MopasHoo0pas3us, oXpaHa MpUPOJIBL,
0c000 oxXpaHseMble TPUPOIHBIE TEPPUTOPHU
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mup. OxpaHa nIpupoabl

OCHOBHBIE IPUHLIUIIBI OXPaHbI IPUPO/IBL.
Kpacusbie kauru. Ocobo oxpaHseMbie
npupoaHsle Tepputopun (OOIIT).
borannueckue caspl U 300JI0TUYECKUE TAPKU
Jlemoncmpayuu

Tabnuue! u cxembl: «Ocob0 oxpaHseMble

MIPUPOTHBIE TEPPUTOPHID)
Ooopyoosanue: hotorpadun oxpaHseMbIX
pacteHull u xuBOTHBIX KpacHoil kHuru PO,
KpacHoii kHurM peruona

(OOIIT), 6oTanM4eCcKUi caj, 300JOTUUSCKHI TapK.
XapakTepHu30BaTh IUIAHETAPHYIO POJIb PACTEHUN U
KUBOTHBIX.

IIpuBOIMTE pUMEPBI IPSIMOTO U KOCBEHHOTO
BO3JICHCTBUS YEJIOBEKA HA PACTUTEIIbHBIN U
YKUBOTHBIN MUP.

XapakTepu3oBaTh NPUHIMIEI «BceMupHOM
CTPATETuu OXPaHbl IPUPOJIBI».

[Tepeuncnars ocoberHoctr paznuanabix OOIIT.
ITpuBoaute npumMepsl OOIIT, pacnionoxeHHBIX B
CBOEU MecTHOCTHU. J[0Ka3bIBaTh Ha MPUMEpPAX
OIACHOCTh COKpPAIEHUsI OMOJIOTHYECKOTO
pa3HooOpa3us 3emiu.

[IpuBOAUTE IPUMEPBI PEIKUX U MAIOYUCIEHHBIX
BHJIOB PACTEHUH U )KMBOTHBIX CBOEH MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTY PETHOHOB U
Kpacnyto kuury PO.

21.3

PaunonansHOE
IIPUPOAOIIOIb30BAHUE U
YCTOMYUBOE pa3BUTHE

OCHOBHBIE PUHITHAITH YCTOWYUBOTO
pa3BUTHS YEIIOBEUECTBA U MPUPO/IBI.
PanmonansHOE IPUPOIOMONH30BAHUE U
COXpaHEHHEe OMOJIOTUYECKOTO Pa3HOOOpa3us
3emiu.

OO6mre 3aKOHOMEPHOCTH TJI00ATBHBIX
AKOJIOTUYECKUX KpH3uCcOB. OCOOCHHOCTH
COBPEMEHHOT'0 KPU3HUCa U €r0 BEPOSTHHIC
MociaeacTBys. Pa3BuTHe METOI0B
MOHHUTOPHHTA Pa3BUTHS OMACHBIX

TEXHOT €HHBIX MPOIECCOB.

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHSATHMN:
paLMOHAIBHOE IIPUPOIOIOIB30BAHUE, YCTONYMBOE
pa3BUTHE, IPUPOJHBIE PECYPCHI, IKOJIOTUYECKUI
ClIeN.

XapaKkTepru30BaTh OCHOBHBIC IIPUHIIUIIBI
YCTOMYHMBOT'O Pa3BUTHs YEJIOBEYECTBA U IPUPOBIL.
OnuceiBaTh HeHcUYEepHacMble U UCUEPIIAEMBIE
IIPUPOJHBIE PECYPCHI, IO TYEPKUBAS
OTHOCHUTEIIBHOCTh HEUCYEPIIAEMOCTH IPUPOIHBIX
PECYPCOB; XapaKTEpU30BaTh IIPOLECCHI UX
BO3HMKHOBEHHUS U YCIIOBUS CPEJIbl, IPUBOISAIINE K




82

Cucmemuvie uccnedosanusi nepexooa K ux GopMHUpPOBaHHIO. PackphIBaTh IPoOIEMBI
pecypcocbepezarowent u paIMOHAIBLHOTO MPUPOIONOIB30BAHUS U HAXOAUTh
KOHKYPEeHMOCNOCOOHOU dHEp2emuUKe. MyTH UX PEIICHUS

Buonoeuyeckoe pasnoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnule cucmemsi,
obecneuusaroujue 0ocmyn

K UH@OpMayuu no coCMosHUI OMOeiIbHbIX
61006 u sxocucmem. OCcHOBbL
IKOpeabUIUMayuu IKOCUCmem U cnocooos
O0pbOLL ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxyus mopckux u Hazemmvix
IKocucmem

Jemoncmpayuu

Tabmuipl U cxembl: «MoIenn yrpaBisieMOro

MUpPa»

OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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