MMWHHUCTEPCTBO OBPA30BAHUS, HAYKH U MOJIOJEXKH PECITYBJIMKHU KPbIM
AJIMUHUACTPALIMS YEPHOMOPCKOI'O PAMOHA PECITYBJUKHU KPBIM
OTAEJ OBPA3OBAHMA, MOJIOJEXH U CIIOPTA
MYHUIUIIAJIBHOE BIOJKETHOE OBIIIEOBPA30OBATEJIbHOE YYPEXK/IEHUE
«MEXKBOJTHEHCKAS CPEHSSA IIKOJIA UMEHM F'AMJIYKOBA AHJIPESI HUKOJTAEBUYA»
MYHUIANIAJTBHOT'O OBPA3OBAHW S YEPHOMOPCKHWI PAOH PECITYBJIMKHA KPBIM

PABOYASA ITPOTPAMMA

yueOHoro npeamera «buosiorusi (0a30Bblil ypOBEHb)»

miis ooyuarwmmuxces 10-11 kiaaccos

(cooTBeTCTBYET (peiepaibHOI 00pa3oBaTeIbHOM MPOrpaMMe CpeaHero 00uero
00pa3oBaHus, yTBep:KIeHHOH nMpukazoM MuHucrepcTsa npocsemenust Poccuiickoii @enepanum ot

18.05.2023 Ne 371)
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IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 BUOJIOI'MN
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUN A

JIMTTHOCTHBIE PEBYITBTATB ....veevveeneeeeureenteesseeanseenseenseessseenseesseessseanseesseesnsessseenseessseenseesseesnsesnsessaseessesnsesnseens 19

METAPEIAMETHBIC PEBYITBTATBI «...vvveeveerreeeeeaseeenseesseessseaseesseeanseanseesseesssesnseessseesssessessseessesnsesssesssesssesseess 20

TTPCIIMETHBIC PEBYIIBTATBI ....eeuveeurieereaueeenseensreaseeanseesseeaseeasseesseessseenseenseessseanseenseesssesnseenseesseesnssesnsessesssesnes 26
TEMATHUYECKOE ITITAHUPOBAHUE .......ccoooiiiiieiecieeee ettt e 30
O ) - TSROV UPPTPPPOPRPRTPP 30
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[IEPEYEHD (KOJJMDOUKATOP) PACITPEIEJIEHHBIX I10O KJIACCAM ITPOBEPSIEMbIX
TPEBOBAHUU K PE3VJIbLTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM

[TPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHNA U DJIEMEHTOB COZAEPXXAHUA
10 BUOJIOI'NN

O 2wy 2= YT, 77
TL KITACC oo e, B4

denepanpHas padodasi mporpamMma 1o yuyeoHomy npeamety «buonorus» (6a30Bbii
ypoBeHb) (mpeameTHas o0nacTh «EcTecTBeHHO-HaydHBIC TNpeaMeEThI») (maiee
COOTBETCTBEHHO — IMporpaMMa MO OWOJIOTHH, OMOJIOTHS) BKIIIOYAET MOSICHUTEIHHYIO
3aMHCKy, cofep)KaHne OOy4eHMs, TUNIAHUPYEeMbIe PEe3yJIbTaThl OCBOCHUS MIPOTPAMMBI T10
OWoNoruy, TeMaTHYECKOe IJIaHUPOBAHKE, MEPEUYCHb (KOAU(MUKATOP) paclpeeieHHbIX
Mo KjaccaM TMpOBEepSAEMBbIX TpeOOBaHMWI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON TPOrpaMMBI  CPEIHETO OOINEro o0pa3oBaHWS W DJIEMCHTOB
coaep KaHusl IO OMOJIOTHH.

[losicauTenpbHAs 3amucKka OTpakaeT OOIIME e W 3aJa4il M3y4eHUs OHOIJIOTHH,
XapaKTePUCTUKY TICUXOJIOTHYECKUX MPEANOCHUIOK K €€ W3YYCHHIO O0ydYarolmnMUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXe MOIXOIbI K OTOOpY COMEpKaHWs, K
OTIPEJICIICHHIO TUTAHUPYEMBIX PE3yJIbTaTOB.
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Conepxanue OOy4YeHHSI PACKPBIBAET COJIEpXKATEIbHbIE JIMHUM, KOTOpPbIC
MpeiaratoTcs sl 00s3aTeIbHOTO M3YYEHUsI B KaXKJIOM KJIAcCe Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHusl.

[Inanupyemble pe3ylnbTaThl OCBOSHUSI MPOrpaMMBbI IO OHOJIOTMH BKIIOYAIOT
JUYHOCTHBIC, METANpeIMETHBIC PEe3yIbTaThl 3a BECh IMEpUOj OOyUYeHHS Ha YPOBHE
CpeaHero oo0Iero oopa3oBaHus, a TaKXKe MPEAMETHbBIE JOCTHKEHHUST 00yJaromierocs 3a
Kbl T0J1 O0y4eHHUS.

HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TPOrpaMMbl IO OHOJOTHH TEOPETHYECKYH OCHOBY IS
ONpECIICHUS] TMOAX0JA0B K (OPMHPOBAHUIO COJCpXKaHUSA Y4EOHOro TIpeaMera
«buonorus»  cocrtaBuwiu:  KoHUentyaideHele — mosoxeHus ~ OI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH IICJICH, COJIEpKaHMsI, PE3yJIbTaTOB O0yUEHHUS U TPEOOBAHHMM K
YPOBHIO TIOJIFOTOBKH BBITYCKHUKOB, TMOJOXXKEHUA OO0 OOIMX WENsIX U TMPUHIHUIAX,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeTHEro 00111ero 0opa3oBaHus B
Poccuiickoit denepanuu, a Takke MOJIOKEHUS O crienuduke OUOIOTUH, €€ 3HaAYEeHUHU B
MO3HAHUU KUBOW MPUPOBI U 00ECTIEUEHUHN CYIIECTBOBAHUS YEJIOBEYECKOTO OOIIEeCTRa.
CornacHO Ha3BaHHBIM TOJIOKEHHSM ONPEIENIEHbl OCHOBHBIE (DYHKIIMM MPOrpamMMBbI 110
OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo OwoJOTHHM JaeT MpeAcCTaBiIeHHE O IENsAX, 00 oOIel cTpareruu
0o0y4eHUs, BOCIIUTAHHUS M Pa3BUTHsA OOYYAIOIIMXCS CPEICTBAMHU Y4EOHOTO IMpeaMera
«buonorus», ompenenseT 00sA3aTeNbHOE NPEIMETHOE COJEPKaHHUE, €ro CTPYKTYPY,
pacmpeeneHue 1mo pas3jaesiaM u TeMaM, PeKOMEHIYEMYIO TTOCIIeIOBATEIIbHOCTh U3YUCHUS
y4e0HOTO MaTepHraia ¢ y9eTOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU
00pa3oBaTEILHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJarOmUXCHI.

B mporpammMe mo OMONOTHHM Tak)Ke YYHTHIBAIOTCS TPeOOBaHUSA K IIAHUPYEMBIM
JUYHOCTHBIM,  METalpeIMETHBIM W  TPEIMETHBIM  pe3ylbTrataM OO0y4YeHUs B
(GbopMHUpPOBAaHUN OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHHON JESITEIBHOCTH/YIEOHBIX
JNENUCTBHIM 00y4aroUuXcs M0 OCBOEHUIO COJIEpKaHUsI OMOJIOTMYECKOTO 00pa30BaHMUs.

B mporpamme mo Oumomorum (10—11 xmaccel, 6a30BbIii ypOBEHB) peaTM30BaH
MPUHIMI TPEEMCTBEHHOCTH B UW3YYCHUM OWOJIOTHH, Oylaromaps YeMy B Hel
MIPOCMAaTPUBACTCS HAMIPABICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POpMUPOBAHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IICHHOCTHBIX OPHEHTAIMA  JIMYHOCTH,
HKOJIOTUYECKOTO MBINIJICHUS, TIPEJICTABIICHUN O 3J0POBOM 00pa3e KU3HU U OCPEIKHBIM
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OTHOILICHUEM K OKpYy)Karwllerd npupomHoil cpene. Ilostomy Hapsany ¢ H3ydeHUEM
00111€0UO0JOTUYECKUX TEOPH, a TaK)Ke 3HAHUM O CTPOCHUU >KUBBIX CUCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B HHUX IMPOIECCOB B IMpOrpaMMme Mo
OMOJIOTMU YAEJICHO BHUMAaHWE MCIOJIb30BAHUIO TOJIYYEHHBIX 3HAHUW B MOBCEIHEBHOMU
YKU3HM JIJIs1 pEIICHUS TPUKIIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKHU HACIIEICTBEHHBIX
3a00JI€eBaHUI 4eNIOBEKa, MEIUKO-T€HETUUYECKOT0 KOHCYJIbTUPOBAHUSA, OOOCHOBAHUS
HKOJIOTMYECKH 11eJ1eCO00Pa3HOro MOBEICHUS B OKPY:KAIOIIe MPUPOIHON cpesie, aHanu3a
BIUSIHUSI XO3SUCTBEHHOW JEATEIIbHOCTH YEJIOBEKAa Ha COCTOSIHUE TMPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHWJICHHWE BHUMaHMs K MPUKIAJTHOW HAMPaBICHHOCTU
yueOHoro mpeamera «buosorus» TPOJMKTOBAHO HEOOXOJAMMOCTBIO OOECTICUCHUS
YCIIOBUM [JIi pEIICHUsT OJHOM M3 aKTyaJlbHBIX 3aJlad IIKOJIBHOTO OHOJOTHYECKOTO
oOpa3oBaHus, KOTOpas mpejnosaractT (GopMupoBaHHe y OOYyHAIOIIMXCS CIIOCOOHOCTH
aJanITHPOBATHCSA K U3MEHEHUSIM JUHAMUYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MUPA.

[IporpaMmma 1O OHWOJIOTHM SIBISETCS OPUEHTHPOM JUIsl COCTABJICHHS pPaboduX
porpaMM, aBTOPbI KOTOPBIX MOTYT MPEIJIOKHUTh CBOM BapHaHT IOCJIEIOBATEILHOCTH
U3YUYEHUS U CTPYKTYphl yU4eOHOro MaTepuaia, CBO€ BUJICHHE IMyTel (POpPMHUPOBAHUS Y
obOyvaromuxcs 10—11 kimaccoB mpeaMETHBIX 3HAHWK, YMEHUH W CIIOCOOOB yueOHOMU
NEATENIbHOCTH, a TaKXKE METOJAMYECKUX PEIICHUH 3aJady BOCHUTAHUA W Pa3BUTHUSA
cpenctBamu yueOHoro npeameta «buonorus».

buonorust Ha ypoBHE cpeiHero o0I1ero 00pa3oBaHus 3aHUMaET BakHOe MecTo. OH
obecrnieurBaeT (opMHUpOBaHUE y OOyYaIOIMMXCs MPEACTAaBICHUM O HAyYHOW KapTHHE
MUpa, paciupsieT 1 0000I1IaeT 3HAHUS O )KUBOM MPUPO/JIE, €€ OTIUIUTEIbHBIX IPU3HAKAX
— YPOBHEBOW OpraHM3aliil M 3BOJIOIUHU, CO3JAET YCIOBUS [JIs: MO3HAHMS 3aKOHOB
KUBOU TIPUPOABI, PopMUpOBaHUS (DYHKIIMOHATBHON IPAMOTHOCTH, HAaBBIKOB 37I0POBOTO
1 6e30macHOro 00pasa >KU3HHU, IKOJIOTUYECKOTO MBIIIEHHUS, IEHHOCTHOTO OTHOIICHHUS K
YKABOW IIPUPOJIE U YEIOBEKY.

bonpiioe 3HadueHune OWONIOTHS UMEET TaKKe JJISl PEIICHUS BOCIHUTATEIBHBIX M
pPa3BHUBAIONIMX 3a]lad CPEeIHEro OOIero oOpa3oBaHUs, COIUAIM3AIUU O00YUYaIOIUXCS.
N3yuenne Ouonoruu oOecrneuynBaeT yCIOBUS 111 POPMHUPOBAHMS MHTEIICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M HWH()POPMALIMOHHBIX HAaBBIKOB, JCTETUYECKOW KYJIbTYPBHI,
CIIOCOOCTBYET HMHTETpAIlui OMOJOTUYECKUX 3HAHWUW C TPEACTABICHHUSIMH M3 JPYTUX
y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (QU3WKH, XUMUU u Treorpaduu. Ha3panHbie
MOJIOKEHHUS O MPe/IHa3HAYEeHUH y4eOHOro npeaMera «buoaorus» cocTaBUIId OCHOBY JJIs1
ompeNesieHus] TOAXOJOB K OTOOpY U CTPYKTYPUPOBAHUIO €ro  COAEpKaHUs,

npcacCTaBJICHHOIO B IIPpOrpaMme 110 OMOJIOTHH.



denepanbHas padodast mporpamma | buomorus. 10—11 kitaccer (0a30BbIN ypOBEHB)

Ot6op coxepkanust ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIICH C MO3UILIMKN KYyIbTypOCOOOpPa3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPHIM
oOydaromuecsi JAODKHbl OCBOMTH 3HAHUS U YMEHUS, 3HauyuMble s (HOPMHUPOBAHUSA
oO1Iel KynbTyphl, ONpPENEISIONINe MMOBECHUE YEIOBEKa B OKPYKAIOIIEH MPUPOIHON
cpene, BOCTPEOOBAaHHBIE B IOBCEIHEBHOW JKM3HU U TPAKTUYECKOW JCSATEIBLHOCTH.
Oco0oe MecTo B ATOW CHCTEME 3HAHUN 3aHUMAIOT AJIEMEHThI COAEpPKaHUS, KOTOpbIE
CIIy>KaT OCHOBOM Jjisi (hOpMHUPOBAHUSI MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-
HaquOﬁ KapTHHEC MHpPA W HCHHOCTHBIX OPUCHTAIHUAX JINYHOCTH, CHOCO6CTByIOH_[I/IX
rymaHu3alnunu OMOJIOTHYECKOTO 06pa3OBaHI/I$I.

CrpykTypupoBaHue cojiepkaHus yueOHOTO MaTepHraia B MporpaMme 1o Ouojioruu
OCYIIECTBJIICHO C YY€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00 OTIMYUTEIIbHBIX
0COOCHHOCTIX >KHBOU npupoabl, O €€ ypOBHeBOﬁ opraHu3alin MW 3BOJIIOLIMH. B
COOTBCTCTBHUU C 3TUM B CTPYKTYpPC yq€6HOI‘O npeamMeTa «bunonorus» BBIJICJICHBI
Ciacayromue COoACPKATCIIBHBIC JIMHUHN: «buonorus kak HayKa. MGTO,HBI Hay4YHOT'O
ITO3HAaHUA», «Knerka xak Ouonoruueckas CHUCTCMaA», ((OpFaHI/ISM Kak Ouojormueckas
CHUCTCMaA», «Cucrema u MHOI‘OO6paSI/IC OpPraHU4CCKOro Mwupa», «9BOJ’IIOIII/I$I KUBOU
IMpUpO AL, «IKOCHCTEMBI U MMpuCymuc MM 3aKOHOMCPHOCTH.

HGHL HN3YUCHUA y‘IC6HOFO mpeamMeTa «buoaorus» Ha 6a30BOM YPOBHC — OBJIAZJICHUC
0oOydJaromuUMHCsl 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHONH OpraHU3alluu >KUBBIX
CUCTCM pPA3HOI'0 paHra H HpI/IO6p€TGHI/IG YMCHI/Iﬁ HUCIIOJIB30BaTh JOTHU 3HAHUA OJIA
I'PAMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB KUBOUW IIPHUPOJIBI U PEIICHUS Pa3THIHBIX
KU3HEHHBIX MMPOOIIEM.

JlocTwkeHue 1eau  u3ydeHus ydeOHoro mpenmera «buosorus» Ha 6a30BoM
ypOBHE 00€CIIeUnBASTCS PEIICHUEM CIICIYIOIMNX 3a/1a4:

OCBOCHHE 00YYaIONTUMUCS CUCTEMbI 3HAHUI O OMOJIOTUIECKUX TEOPHUIX, YICHHSIX,
3aKOHax, 3daKOHOMCPHOCTAX, THIIOTC3aX, IIpaBHJIaAX, ClyKallux OCHOBOH JJIA
dbopMupoBaHUs TMPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJax
HAay4YHOI'O IIO3HAaHUsA, CTPOCHUH, MHOFOO6paBI/II/I 1 0COOEHHOCTSIX KHUBBIX CUCTEM Pa3Horo
YPOBHA OpraHu3alK, BbIAAIOMIMXCA OTKPBITHAX H COBPCMCHHBLIX HMCCICOOBAHHAX B
6I/IOJIOFI/II/I; (bOpMI/IpOBaHI/Ie y 06yqa}onmxc;1 IMO3HABATCIbHBIX, HWHTCIJICKTYAJbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH B IIPOIIECCe aHAM3a JAaHHBIX O MYTAX Pa3BUTHs B OMOIOTUU
HAay4YHBbIX B3IJIS100B, HI[CfI U IIOAXOAOB K HM3YUYCHHIO KUBBIX CHCTCM PA3HOIO0 YPOBH:A
OpraHu3alliy; CTAHOBJIEHHWE Y OOydaromuxcs oOmeld KyIabTypbl, (QYHKIIMOHAJIHHOM
IPAMOTHOCTHU, PA3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUSI OKPYKAIOIIETO MUpPa
YKUBOMU MPUPOJIbI HA OCHOBAHUY 3HAHUM U OTBITA, MOJYYEHHBIX IPU U3YUYEHUU OUOJIOTUY;

dbopMupoBaHuEe y 00yJaIOMMUXCS YMEHUM WILIFOCTPUPOBATh 3HAYCHUE OMOJOTHYECKUX

5



®denepanbpHas padbouas nporpamma | buonorus. 10—11 knaccel (0a30BbIi YPOBEHB)
3HAaHUU B HpaKTHqCCKOﬁ AEATCIIbHOCTHU YCJIOBCKaA, pasBUTHUH COBpPEMCHHBIX
MEIUIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUIA;
BOCIIMTAHHUC Y6C)KI[CHHOCTI/I B BO3MO>KHOCTH MO3HAHUS YEJIOBEKOM KMBOM

MIPUPOJIbI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEM, COOTIOICHUS ATHUYECKUX
HOPM MPU MPOBEICHUHN OMOJOTUUECKUX UCCIEOBAHUIM; OCOZHAHUE I1IEHHOCTH
OHOJIOTUYECKUX  3HAHUU JUIA  TIOBBIIIIEHUS YpOBHS

AKOJIOTHYECKOM KYJIbTYpBI, 11l POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;
NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHI B OBCEITHEBHOW KU3HU

JUTS OLIEHKH TIOCJIEICTBU CBOCH JIEATEIHHOCTH MO OTHOIICHHUIO K OKPYXKAroIIeh cpeje,
COOCTBEHHOMY  3JI0pOBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00seBaHMil.

B cucreme cpeanero oGmiero oOpasoBanusi «buonorusy, uzydaemas Ha 6a30BOM
YPOBHE, SIBISACTCA OOS3aTCIBHBIM y4eOHBIM MPEIMETOM, BXOISIIAM B COCTaB
npeaMeTHON o0nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO1ee nciIo 9acoB, PeKOMEHIOBAHHBIX JJIsI U3Y4YeHUs Ouoioruu, — 68 4acos:

B 10 xnacce — 34 yaca (1 gac B Heneno), B 11 kitacce — 34 gaca (1 yac B Hezelno).
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COIEPKXAHUE OBYYEHUA

10 KJIACC Tema 1. buoJsiorusi kKak Hayka

buonorus xak Hayka. CBsi3b OHOJOTMU C OOIIECTBEHHBIMHU, TEXHUYECKHUMH U
IPYTMMH €CTECTBEHHBIMU HayKamH, Quiiocopuen, STUKOM, SCTETUKON U mpaBoM. Poub
Oouonorun B (GOPMHUPOBAHMM COBPEMEHHOW HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl TMO3HAaHUS >KUBOM NpUpOAbl (HAOMIOAEHHE, HKCIIEPUMEHT, OIMCaHUE,

U3MepeHue, Kiaccuukalus, MoJeIupoOBaHue, CTATUCTUYECKass 00pa0oTKa TaHHBIX).

Jemoncmpayuu:
Hopmpemuwi: Y. [lapeun, I'. Mennens, H.K. Konsuos, k. Yorcon u @. Kpuk.

Tabauyvl u cxemvi: «MeToAbl TO3HAHUS YKUBOU NpUPOIb». Jlabopamophvie u
npaxkmuuecKkue paoomol:

[Tpaktrnueckas paborta Ne 1. «Vcmoap30BaHKe Pa3IMUHBIX METOJIOB IMPU M3yYCHUU
OHOJIOTHYECKHUX OOBEKTOBY.

Tema 2. 7)KuBble cCUCTEMBI U MX OPTraHU3ANUA
XKusbie cuctembl (OMOcCHMCTEMBI) Kak MpeAMeT u3ydeHus Owuonoruu. OTauyue

KHUBBIX CHCTEM OT HEOPTaHHUYECKOH MPUPO/IBL.
CaolicTBa OMOCUCTEM U MX pazHOoOOpa3ue. Y POBHH OpPraHU3aIuU OMOCHUCTEM:

MOJICKYJISIPHBIN, KIIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, IOMYJSIMOHHO-BUIOBOM,
AKOCHCTEMHBIN (OHOTeoIIeHOTHYECKH ), OnochepHsiit. Jemoncmpayuu:

Tabauywl u cxemvi: «OCHOBHBIE TIPU3HAKU JKU3HUY, «YPOBHH OPTaHHU3AIUN KUBON
MIPUPOABDY.

Obopyoosanue: Mmoaenb moiekynsl JITHK.

Tema 3. XumMuuecKkuii COCTAB M CTPOEHHE KJIETKH
XUMHYECKUA COCTaB  KJIETKH. XUMHYECKHE DJIEMEHTBI: MAaKPODJIEMEHTHI,

MUKPO3JIEMEHThI. Boja 1 MUHEpabHBIE BEIIECTBA.

@yHKIMYU BOJIbI I MUHEPAJIBHBIX BEIIECTB B KIIETKE. [loanep:;xanne 0CMOTHYECKOTO
OajaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHMHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3zamenumbie ¥ 3aMEHHMMBbIE AMUHOKHUCIOTHI. AMHWHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBI OEJIKOBOM MOJICKYJIbI (IIE€pBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUUYHAS

CTPYKTypa). XUMHYECKUE CBOICTBA OenkoB. bruonornueckue GyHKIMU OEIKOB.
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depmeHTbl — Ouojornyeckue karanuzatopsl. CTtpoeHue (epMeHTa: aKTUBHBIN

LEeHTp, cyocTpaTHas cneunduunocts. Kopepmentsl. Butamunbl. OTinnuns gepMeHTOB
OT HEOPraHWYECKUX KaTaanu3aTopOB.

VYrneBoabl: MOHOcaxapuibl (IJIFOKO3a, pu0o03a W JI€30KCUpU003a), IHucaxapuibl
(caxapo3a, JaKkTo3a) M  MOJUcCaxapuabl  (KpaxMal, TJIMKOTEH, LEeJUII0J03a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununapl: TpurIMuepuabl, GocPoaunuasl, crepouasl. 'uapodunbHo-rugpodoOHbIe
cBoiicTBa. buonornueckue ¢yHkuuu nunuaoB. CpaBHEHUE YIJIEBOJOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotel: [JHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX
kucnot. Ctpoenue u ¢pyukuuu JIHK. Crpoenne u ¢pyuxuuu PHK. Bunst PHK. AT®:
CTpoeHUuE U QYHKIIUH.

[HuTtonorust — Hayka o kieTke. KinetouHast Teopust — mpuMep B3auMOACHCTBUS Uaei
1 (GaKTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak unenoctHas xuBas cucreMa. OOIIMe NMPU3HAKU KIETOK: 3aMKHYTas
HapyxHasi MmemOpana, mosekynsl JJHK kak reHetuueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tunsl KIETOK: 3yKapHoOTHYecKas M Tpokapuotuyeckas. OCOOEHHOCTH CTpOEHUs
npokapuoTudeckoil kiaetku. Kinerounas crenka 6axrepuii. CTpoeHre 3yKapuOTUYECKON
KJIeTKA. OCHOBHBIE OTIMYMS PACTUTEIBHOM, >KUBOTHOM U TPUOHON KIIETKH.

[loBEepXHOCTHBIE CTPYKTYpPhl KIETOK — KIJIETOYHAsl CTE€HKA, TJIMKOKAJIUKC, UX
byakuuu. Ilnmasmaruueckas memOpaHa, ee cBoiicTBa W ¢GyHKIuHU. [luTomiasma u ee
opranouasl. OmHoMemOpanHble opraHouabl kieTku: OIIC, anmapar @'ombmxu,
nu30coMbl.  [lolyaBTOHOMHBIE OPraHOWAbl KIETKU: MUTOXOHJAPWUM, IUIACTUJIBI.
[Ipoucxoxnenre MUTOXOHAPUH U racTud. Bunbl mnactua. HememOpaHnHbie opraHOU B
KJIETKU: pUOOCOMBI, KJICTOYHBIA LEHTP, LEHTPUOIU, PECHUYKH, KXIYyTHKUA. DyHKIHUU
OPTraHOMWJIOB KJIETKU. Britouenwus.

Anpo — perynsaTopHbli LeHTp kieTkd. CrTpoeHue sapa: sjuepHas 000JI04Ka,
KapuoIuiasmMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

Tpancnopr BEIIECTB B KJIETKE.
Hemoncmpayuu:

Ilopmpemeuwr: A. Jlesenryk, P. I'yk, T. [lIBann, M. llInelinen, P. Bupxos,
JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.
Juacpammuol: «PacnpelieieHHe XHUMHUYECKUX DJIEMEHTOB B HEXKHBOU MPUPOAELY,

«PacmpenienieHrne XMMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJE».
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Tabauywl u cxemol.: «Ilepuonnueckas Tabnuna XUMHUYECKUX DJIEMEHTOBY,

«CTpoeHue MoJIeKybl BoJb», «bruocunTes Oenka», «CTpoeHre MOJIEKYJIbl OenKay,
«Ctpoenue ¢epmenta», «Hyxneunossie kucinotsl. JHK», «CtpoeHue Momaekynbl
AT®», «CTpoeHHE DYKApUOTUYECKOW KIETKH», «CTpOEHHE IKUBOTHOW KIETKHY,
«CTpoeHHE paCTUTENBHOW KIETKW», «CTpoeHuEe MNPOKaApUOTHYECKON  KIIETKWY,
«CTpoeHHue sapa KIETKN», «YTIEBOABD, «JIumuasn».

Obopyoosanue: CBETOBOM MMKPOCKOI, 0OOpyJOBaHUE JJisi MPOBEICHUS
HAOJIOICHUI, U3MEpPEHUH, OSKCIEPUMEHTOB, MHUKPONpPENapaThl  PacTUTENbHbIX,
KUBOTHBIX M OaKTepUaTbHBIX KIETOK.

Jlabopamopnusie u npakmuueckue padomal:
Jlaboparopnas padota Ne 1. «M3yueHne kaTaIUTHIECKON aKTUBHOCTH ()EPMEHTOB

(Ha mpuMepe aMuIIa3bl UK KaTala3bl).
Jlaboparopnas pabota Ne 2. «M3yueHne cTpoeHus KIETOK pacTeHUH, )KUBOTHBIX U

6aKTCpI/Iﬁ Mo MUKPOCKOIIOM Ha I'OTOBBIX MUKPOIIpCIIapaTax U uX OIMUCAHUCH.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH

OO6MeH BemiecTB, WM MeTabOIUM3M. AcCUMUISALUS (TJTACTUYECKHH OOMeH) U
TUCCUMUWIISIIIUSL  (SHEPreTUYeCKHii O0OMeH) — JBe CTOPOHBI E€IUHOr0 Ipollecca
meTabonuzMa. Ponb 3aKOHOB COXpaHEHMsI BEIIECTB W DJHEPrud B TOHUMaHUH
MeTaboau3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBIM U reTepoTpodHbiii. Ponb depmeHTOB B
oOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KICTKE.

®orocunte3. CBeToBast 1 TeMHOBas (pa3bl GorocuHTe3a. Peaknuu gorocuHTesa.
O¢ddextuBHOCTH PoTOCHHTE3a. 3HaUECHNE (POTOCUHTE3A JIJIS )KU3HU Ha 3emie. Brnusinue
yCIIOBUN cpellbl Ha (DOTOCUHTE3 M CHOCOOBI TOBBIIIEHUS €r0 MPOIYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHUMN.

XeMOCHHTE3. XeMOCHHTE3UPYIONe OaKTepruu. 3HAUCHUE XeMOCHHTE3a VIS JKU3HH
Ha 3emJe.

OHepreTuuecknii oOMEH B KieTKe. PacrieruieHne BeIIeCTB, BBIICICHUE U
AKKyMYJIUPOBAHUE JYHEPTHUM B KIETKE. DTamlbl 3HEpreTuyeckoro oodmeHa. [numkonus.
bpoxenue u ero Buabl. KuciopoaHoe OKHCIEHHE, WIH KIETOYHOE JbIXaHUE.
OxucnutensHOe pochopmmmpoBanue. IPPEeKTUBHOCTH YHEPTETUUECKOTO OOMEHA.

Peakmmuu matpuanoro cunresa. ['enetndeckas nadopmarus u JJTHK. Peanuzanms
F€HETUYECKOW HHpoOpMaluu B KIeTke. ['eHeTudyeckuit Koa U €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cunte3 PHK. Tpancnsauus — 6uocunte3 Oenka. DTamnsl
tpancisiuuu. Koguposanue amuHokuciot. Pons pubocom B OnocuHTe3e Oelka.
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Heknerounsle (opmbl ku3Hu — BHUpychl. Mcropust otkpbeitusi BupycoB (/.M.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS U KU3HEHHBIN UK BUPYCOB. bakrepuodaru.
bone3nn pacTteHuy, KUBOTHBIX M YEJIOBEKA, BbI3BIBAEMbBIE BHUpPyCaMu. Bupyc
umMmyHoaeduimTa yenoBeka (BUY) — Bo30ynurens CIINa. O6patHas TpaHCKpUIIIUA,
peBepraza W uHTerpasza. [lpodunakThka pacnpocTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.
Jemoncmpayuu:
Ilopmpemuwr: H.K. Konbros, [I.1. IBanosckuii, K.A. Tumupszes.

Tabnuywr u cxemol.: «Tunel nuTanusy, «MeTtaboanu3m», «MUTOXOHAPUSA,
«OHepreTudyeckuii  oomen»,  «XmoporacT», «DOTOCUHTE3, «Ctpoenne JITHK»,
«Ctpoenue u ¢yHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTUUecKuu Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xku3HeHHbI wnukn Bupyca CIIN/a,

6akrepuodaray, «Permmukamus JHK».

Obopyoosanue: wonenu-anmiukanuu «Yasoenue JIHK wu  Tpanckpumnmmsy,
«buocunrtes Oenka», «CtpoeHue KkieTku», wmojaenb crpykrypel JHK. Tema 5.
Pa3zMHoOxeHMe M MHAUBUIYAJIbHOE PA3BUTHE OPraHMU3MOB

KieTounsrit 1uk1, Wian xKU3HEHHBIN ITUKIT KiIeTku. MHTepdaza u muto3. [Iporeccs,
npoTtekarome B uHTepdasze. Perumkamus — peakuust matpuuHoro cuuteza JHK.
Crpoenne XpoMOoCOM. XPOMOCOMHBIN HA0Op — KapHOTHUIL. JIUTUTOUIHBINA ¥ TaIllIOUTHBIN
XpOMOCOMHBIE Habopbl. XpoMatuael. [luTomornueckue OCHOBBI Pa3MHOKEHUS U
WHIVBU1YaJIbHOIO PA3BUTHS OPIaHU3MOB.

Jlenenue knetku — Mmuto3. Craguu muto3a. [Iporueccel, mpoucxoasue Ha pa3HbIX
CTaIUsIX MUTO3a. bHOTOTMYECKH CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

dopMbl pa3MHOXKEHHS OpPTaHM3MOB: Oecronoe W mosioBoe. Bumpl Oecmonoro
Pa3sMHOXKEHMS:  JICJICHUE  HAJABOE, IIOYKOBAHWME OJHO- W  MHOT'OKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHHE. VICKycCTBEeHHOE KIOHHUPOBAHHE
OpPraHu3MOB, €r0 3HAYEHUE IS CEIEKIIUU.

[TomoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meiio3. Craguum wmeio3a. Ilpoueccel, mnpoucxodsume Ha CTaaAusIX Meio3a.
[ToBenenne xpomocom B menose. Kpoccunrosep. bruosiorndeckuii CMbICT W 3HAYCHUE
Meio3a.

['amerorene3 — mpouecc oOpa3oBaHMs MOJIOBBIX KIETOK Yy JKMBOTHBIX. Ilon0BBIE
KeJe3bl: CEeMCHHUKU M SUYHUKUA. OOpa3oBaHKHe U PA3BUTHE MOJOBBIX KIETOK — TaMeT
(cmepMato30u, SIHIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS
SIMLIEKIIETOK U criepMaTo3ouioB. OmionorBopenue. [laprenorenes.
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NunuBuayanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpUOHANTBLHOE  Pa3BUTHE

(omOpuorenes). Otanbl 3MOPUOHAIBHOIO PA3BUTUS Y TIO3BOHOYHBIX >KUBOTHBIX:

npoOneHue, racTpynsdnusi, opraHoreHe3. lloctaomOpuoHanbHOE pa3BuTHE. TUIIBI

MMOCTAMOPHUOHAILHOTO Pa3BUTHS: MPSIMOE, HEnpsiMoe (TMYrMHOYHOE). BiusiHue cpespl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKICHHBIC YPOJICTRA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,
CTaJuu pa3BUTHsL. [emoncmpayuu:

Tabauyst u  cxemwvl: «DOPMBI  PA3MHOXKEHHUSI  OPTaHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHUI», «BeretaTuBHOE pa3MHOKEHUE PACTECHUIN»,
«/lenenue knetku OakTepuit», « CTPOCHHUE MOJIOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBIY,
«Knerounsiii ukin», «Pemnukamus [JHK», «Murtosy, «Meito3y», «IIpamoe u Henpsimoe
pazBuruey», «l'amMeToreHe3 y MIICKONMMUTAIONIMX W 4YeJoBeKa», «OCHOBHbBIE CTaauu
OHTOI'€HE3a.

Obopyoosanue: MUKPOCKOTI, MUKpOTIpenapaThbl «CriepMaTo30U/ bl
MJICKOTTUTAIOIIETO», «SIHIeKIeTKa MIIEKOMUTAIOEro», «KaprnokuHe3 B KIETKax
KOpEIKa JyKa», MarHUTHasi MoJeb-anmuinkanus «/lenenune kietku», moaens JJHK,

MoJieNb MeTada3HOM XPOMOCOMBI.

Jlabopamopnusie u npakmuueckue padomal:
JlaGoparopnas paborta Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHYMKa KOpeEIIka

JyKa Ha TOTOBBIX MUKpOMpenapaTax».
JlaGopatopnas padota Ne 4. «M3yueHue CTpOSHHS IMOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOTpEenapaTax.

Tema 6. HacsiecTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3anaun reHetuku. Mctopusi pa3BuThs T€HETUKU. Poib nuTonoruu u
SMOPHOJIOTHH B CTAHOBJICHHHM T'€HETUKHU. BKiIagm pocCUUCKUX M 3apyOEIKHBIX YUCHBIX B
pa3BUTHE TEHETHUKUA. METOJbl TeHETHKU (TUOPHUIOIOTHYECKUN, IUTOTCHETHYECKUH,
MOJICKYJISIpHO-TeHEeTHUeCKUM). OCHOBHBIE TEHETHYECKHE TOHATHSA. ['eHeTnyeckas
CHMBOJINKA, UCIIOJIb3yEeMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIeAOBaHUS MIPU3HAKOB, ycTaHOBIEHHBIE I'. Menaenem.

MonorubpuHOe CKpemuBaHue. 3aKOH eTMHO00pa3rs THOPUIOB TIEPBOTO MOKOJICHHUS.
[IpaBuno nfoMuUHUPOBaHUS. 3aKOH pacIICIUICHUSI MTPU3HAKOB. [ MMOTE3a YUCTOTHI Tamer.
[TomHOE W HEMOTHOE TOMUHUPOBAHUE.

JlurnOpuaHOe CKpelMrBaHWe. 3aKOH HE3aBUCUMOIO HACeIOBaHUS ITPU3HAKOB.

[luToreneTnueckne OCHOBBI  JUTHOPUAHOTO  CKpENIMBaHUSI.  AHaIM3UPYIOIIEe
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cKpemuBanue. MCrnonbp30BaHUE AHAUIM3UPYIOMIETO0 CKPEUIMBAHUS JJISI ONPENCIICHUS
TE€HOTHUIIA OCOOH.

CuennieHHoe HacienoBaHue mnpu3HakoB. Pabora T. MopraHa mo cuemieHHOMY
HacJIeI0OBaHUIO TeHOB. HapylieHue cuenieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.

I'enernka mona. XpOMOCOMHOE ONpEAEICHHUE TMoJa. AYyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIE M T€TepOTraMeTHbIE OpraHu3Mbl. HacnieioBanue mpu3HaKoB,
CLICTIJICHHBIX C TTOJIOM.

MN3MeHunBOCTh. BUABI N3MEHYMBOCTH : HEHACJIECTBEHHAS M HACJIeACTBEHHAs1. PoJib
cpeabl B HEHACJEICTBEHHONW HM3MEHUMBOCTH. XapaKTePUCTHKAa MOAU(PUKAIMOHHON
W3MEHUMBOCTU. BapuanvoHHbIM paa W BapuanmoHHas KpuBas. Hopma peakiuu
npu3Haka. KoanyecTBeHHbIC M KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peakiinu. CBoilcTBa
MOAUGUKAITMOHHON N3MEHYUBOCTH.

HacnencTtBenHas, WIM TEHOTHIHYECKas, W3MEHYMBOCTE. KomOMHaTHBHAS
U3MEHYMBOCTh. Mei03 U TMOJIOBOM MpollecC — OCHOBA KOMOMHATUBHON M3MEHUYHBOCTH.
MyTtarnmonHnas u3MeHYMBOCTh. Kiaccudukanus myTaluid: TeHHbIE, XPOMOCOMHBIE,
reHoMHbele. Yacrota ®W npuuMHBL MyTaruid. Myrtarendsie  (akTopel. 3aKoH
TOMOJIOTUYECKUX PSAJIOB B HaclieACTBeHHOM n3MenunBoctu H.M. BaBuiosa.

BnesnepHnas Haci€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka yenoBeka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI TEHETUKHU YEJIOBEKA:
reHeaJoruueCcKui, OJIM3HEIIOBBIN, ITUTOTCHETUICCKUM, OMOXUMUYECKUH, MOJICKYJISIPHO-
TeHETUYECKHUIA. CoBpeMeHHOE ompeJieJIiCHUE TeHOTHIIA: MOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TECHOTUIIMPOBAaHWE, B TOM uwncie ¢ mnomombro [II[P-ananu3a.
HacinencrBenHnnle 3a00j1€eBaHUs YeJIOBEKA: TeHHbIE 00IE3HH, 00JIE3HU C HACIEACTBEHHOM
MPEAPACTIONIOKEHHOCTRIO, XPOMOCOMHBIE OoJie3HH. CoMaTHuecKue W TeHEpaTUBHBIC
myTanud. CTBOJIOBBIC KIETKH. [IpMHIMIBI 370pOoBOr0 oOpa3a >KU3HHU, JUATHOCTHKH,
npopuIakTUKM U JI€YCHWS TEeHETHYeCKMX OoyiesHell. Meanko-TeHeTUYecKoe
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKON T€HETUKHU B MPEAOTBPAICHUM U JICUCHUHU
reHeTHYeCKUX 3a00seBaHui uenoBeka. Jemoncmpayuu:

llopmpemuwi: I'. Mennenb, T. Mopran, I'. ge ®puz, C.C. YerBepukon, H.B.
Tumodeen-Pecorckuii, H.11. BaBunos.

Tabauyvt u cxemovl: «MOHOTHOPUAHOE CKpPCIIMBAHUE M €0 IUTOTSHETHYSCKas
OCHOBa», «3aKOH pACIICIJICHUS U €ro IUTOI€HETUYEeCKas OCHOBa», «3aKOH YHMCTOTHI
rameT», «JurmbpumHoe ckpenuBanue», «lluTomormyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBaHusy, «Meio3y, «B3auMoJeicTBHE alJieIbHBIX TE€HOB», «l €HeTuYecKue

KapThl PACTEHUM, XUBOTHBIX M 4YEJIOBEKa», «l eHeTuka I0ja», «3aKOHOMEPHOCTH
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HACJIEIOBAaHHUsI, CLIETUIEHHOTO C MOJIOM», «KapuoTuIbl yenoBeKa U JKUBOTHBIX», «Buabl
U3MEHUMBOCTHY», «MoaudukanuonHas wu3MeHUMBOCTHY, «HacnegoBanue pesyc-
(pakropa», «I'eHeTuka rpymni KpoBu», «MyTaMmOHHAsI ”3MEHYUBOCTHY.

Obopyoosanue:  Mojenu-anmiaukauun  «MOHOTMOpUIHOE  CKpPELIMBAHUEY,
«Henonnoe  nomuHupoBanue»,  «JluruOpuaHoe  ckpeuiuBaHuey»,  «llepexpect
XpOMOCOM», MHKPOCKOIN M MHKporpenapar «Jpo3zoduna» (Hopma, myrauuu ¢Gopmbl
KpBUIbEB M OKPACKH Tefa), repdapuii «I"opox moCeBHOMW.

Jlabopamopnsie u npakmuueckue padomaoi:

Jlaboparopnass pabora Ne 5. «/3ydyeHue pe3yabTaToB MOHOTHUOPUIHOTO H
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopnass pabora Ne 6. «M3ydenue moauUKAIMOHHON W3MEHYHBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO Psiia U BApUALlMOHHOU KPUBOII».

Jlaboparopnasi pabora Ne 7. «AHamu3 MyTalnui y Apo30uibl Ha TOTOBBIX
MHUKpOTIpenaparax».

HpaKTI/I"IGCKaSI pa60Ta Ne 2. «CocraBiieHre 1 aHAJIN3 POOOCIIOBHBIX YCJIOBCKA.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuus Kak HayKa U MpoLecC. 3apoKICHUE CEIEKIINN U JOMECTUKAIUSA. Y YeHne
H.W. BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOI000Opa3usi KyJIbTYPHBIX PACTCHH.
LleHTpbI IPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpPOJA, IITAMM.

CoBpeMeHHBIE METOABI CeleKIMH. MacCOBbI W HHAMBUIYAIBHBI OTOOPHI B
CEJeKIMM pacTeHul W KUBOTHbIX. OIleHKa 5KcTepbepa. bIu3KopoIcTBEHHOE
ckpenBanue — HHOpuAUHT. Yncras nunusa. CKpenmBanue YUCThIX JUHUM. ['eTeposuc,
win TuOpuaHas cuna. HepoacTBenHoe ckpenuBanue — ayroOpunusr. OtaaieHHas
rubpuauzanus U ee ycrnexu. VICKyCCTBEeHHBI MyTareHe3 W IMOJy4YeHUE MOIUILIOUIOB.
JIoCTMXKEHUS CEJIEKIIMU PACTEHUH, dKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kak orpacib Npou3BOACTBA. ['eHHas HHXKeHepHsl. DTarbl CO3/IaHMs
pexomOuHanTHO JIHK w TpaHcrenneix opranusmoB. Kierounas WHKEHEpHS.
Knerounsle KynbpTypbl. MUKpOKIOHaIBHOE pa3MHOXKEHHE pacTeHui. KinonupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEIbCKOXO3SIUCTBEHHBIX  OPraHU3MOB.  DKOJOTMYECKUE U

studeckue npodaembl. MO — reneTrnuecku MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:
Ilopmpemui: H.W. BaBunos, 1.B. Muuypumn, I'./[. Kapneuenko, M.®. lBaHOB.
Tabauywst u cxemol: kapta «LIeHTpBI IPOUCXOKICHUSI © MHOTOOOPAa3Us KyJIbTYPHBIX

pacrenuin», «llopoapl noMamHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX PaCTCHUN,
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«OTtnanennas rudpuamnzanus», «Padbotsl akagemuka M.®. UBaHnoBay, «llonummnonausy,
«O0BeKTHI OMOTEXHOJIOTUNY, «KIIeTOUHBIE KYJIBTYPhI U KJIIOHUPOBAHUE,
«KoHCTpyHnpOoBaHue U MEPEHOC TEHOB, XPOMOCOMY.

Obopyoosanue: MyJSKU IUIOAOB U KOPHEIJIOAOB JAUKUX (HOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX035UCTBEHHbIE pacTeHus». Jlabopamopnoie u
npakmuuecKkue paoomol:

Okckypcuss «OCHOBHBIE METObI U JJOCTUKEHUS CEJIEKIMU PACTEHUN U )KMBOTHBIX
(Ha CEeNIeKIIMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (epMy, COPTOUCIIBITATENIbHBIA Y4acTOK, B

TCIIIIMYHOC XOSHﬁCTBO, na60paT0pH}0 ArpOYHHUBEPCUTETA UJIM HAYIYHOT'O HCHTpa)».

11 KJIACC

1 yac B Hezpenmto, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BPEMS.

Tema 1. JBo1IOIMOHHAA OHOJIOTHS

[TpeanochuiKu BO3HUKHOBEHHMS SBOJIOIMOHHON TEOPUHU. DBOIIONMOHHAS TEOPUS U
ee MecTo B Ouosoruu. BiusiHue 3BOTIOIMOHHON TEOpUU HA Pa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CeugerenscTtBa  3BOoNOLMU.  [laneoHTonornueckue:  MOCIEAOBATEIBHOCTD
NOSIBJICHHS] BUJOB B  TAJCOHTOJIOTMYECKOM  JIETOMHCH, TEpPEXOIHble  (OPMBI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA U  pa3nyusi HMOPHUOHOB paA3HBIX BHJIOB
NO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTUYHbBIE,  AHAJIOTHYHBIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOIEKYIIpHO-OMOXUMHYECKUE: CXOJICTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METAa0OMMYECKUX IMyTe Yy Bcex
OpraHU3MOB.

OpomonuonHas teopust Y. JapBuna. [Ipeanochuiki BO3HUKHOBEHHUS TapBUHU3MA.
JIBUKyIMe CHIJIBI SBOJIONMHM BUIOB 1O JlapBuHY (M30BITOYHOE DPAa3MHOKEHHE MPHU
OTPAaHUYEHHOCTH  PECYpPCOB, HEONpEACIICHHAas:  W3MEHYUBOCTD, ooprba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boitoruu (CTI) u ee OCHOBHBIE MOJIOXKEHUS.

MukposBomtonus. [Tonynsiius kak e1TMHUIA BUIa U SBOJIOLINH.

JIBr>kymiue cuiibl (PakTophl) 3BOMIOLMH BUAOB B pupoae. MyTallMOHHBIN ITPOLiecC
1 KOMOWHATHBHAs U3MEHUUBOCTH. [lomynsaimonHsie BoJHbI U Apeitd reHoB. M3omsauus u
MUTpaIus.

EcrectBennsiit  otOOp — HampaBisromuid — gakrop sBomouun.  Dopmbl
€CTEeCTBEHHOTr0 0TOOpA.
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[IprcnocoONEeHHOCTh  OpPraHU3MOB  Kak  pe3yiabTaT sBomouuu. [Ipumepsl
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIIIH.
Bun u Bunoo6pazoBanue. Kpurepun Buaa. OcHOBHbIE (OpMBI BUJO0OOPA30BaHUA:
reorpapuuyeckoe, 3K0JOrnYECKOE.
Maxkpossomtorus. opMsl IBOJIIOIMU: (pusieTnyeckas, JAUBEpreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeobpatumocTh 3BOIIOIUN.

[IpoucxoxxaeHue OT HeCNeNHAIM3UPOBAHHBIX TMpeakoB. [Iporpeccupyromas
crienuanu3anus. AjnantuBHas paguanus. Jemoncmpavuu:

Ilopmpemuwr: K. JIunnein, XK.b. Jlamapk, Y. Hapsun, B.O. Koanesckuii, K.M. bap,
3. I'ekkens, @. Mromnep, A.H. CeBepios.

Tabnuyvr u cxemvl. «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiey, «3apoAbllIn
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepuKcy, «@opmMbl OOPLOBI 32 CYIIECTBOBAHKEY,
«EctecTBeHHbBIN 0TOOPY», «MHOTrOOOpa3ue COPTOB pacTeHHi», «MHOrooOpasue mopos
KUBOTHBIXY», «l[lomymsmuny, «MyTanuoHHasT W3MEHUUBOCTBY, «ApPoMOpPGO3bI»,
«nnoananramuny, «O0mas nerenepanus», «J(Bwkyiiue cuibl 3Bosronuny, «Kapra-
cxema wmapmpyra nyremectBus Y. JlapBunay», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoOIeHHOCTD OpPTaHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTHYECKOE BU000pa30BaHUE.

Obopyoosanue: KOJIICKIIUS HACEKOMBIX C Pa3JIMYHBIMH THIIAMU OKPACKH, HAOOp
IJIOJIOB M CeMSH, KoJuleKus «lIpuMepsl 3allMTHBIX TPUCTIOCOOJCHUH Y KHBOTHBIXY,
mMoaenb «OCHOBHBIC HaIpaBICHHUS DBOJIOIUN», O0BeMHas Mojenb «CTpoeHue
TFOJIOBHOI'O MO3Tra IT03BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KouieKuus «@opMbl COXpaHHOCTH MCKOITAeMBbIX
KUBOTHBIX M pPACTCHHUi», MoJeNb anmiukanus «llepekpect XpoMocoM», BIIaXKHBIE
npenapatel  «Pa3BuTHe HacekoMoro», «Pa3BUTHE JISATYHIKW», MHUKpoOIpenapar

«Ipozoduna» (Hopma, myTammu GOpPMBI KPBIIILEB U OKPACKH TETIA).

Jlabopamopnusie u npakmuueckue padomal:

JlabopatopHass pabora Ne 1. «CpaBHeHHe BHIIOB TIO MOP(OIOTHIESCKOMY
KPUTEPUIO».

Jlaboparopnas pabora Ne 2. «OnucaHue npuUCHOCOOIEHHOCTH OpraHu3Ma U €€
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU Ha 3em.ie
JloHayyHblE TPEACTAaBICHUS O 3apOXKACHUM KW3HU. HayudHble rumoresbl

BO3HUKHOBEHHS JKU3HM Ha 3eMiie: aOMoreHe3 u IMTaHCIICPMHU:. XumMuueckas 9BOJIFOI M.

AOWOreHHBIN CHHTE3 OpPraHN4YCCKHX BCIICCTB U3 HCOPraHMICCKUX. :‘)KCHepI/IMeHTaJIBHOe
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MOATBEPXKACHUE XUMUYECKOU 3BotoIMHU. HavanbHble 3Tanbl OMOI0rHYeCKOM IBOTIOIUH.
I'unoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
MPOTOKJIETKHU. [IepBbie KIIETKH 1 UX 3BOIOIMS. POPMUPOBAHME OCHOBHBIX TPYIIIT ) KUBBIX
OpraHU3MOB.

Pasutre xu3Hum Ha 3emie mo 3pam u nepuonaM. Kartapxei. Apxeilckas u
npoTepo3oiickas 3pel. [laneo3oiickas 3pa U ee mepuoabl: KEMOPUINCKUM, OPAOBUKCKHUA,
CUJIyPUNCKUH, TE€BOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Me3o30KcKas 3pa U €€ NEPUObL: TPUACOBBIN, FOPCKUH, MEJTOBOM.

Kaitno3o¥ickas spa 1 ee nepruoibl: aJeOreHOBbI, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapakTepUCTUKA KIMMAaTa M TEOJIOTHYECKUX NpoueccoB. (OCHOBHBIE ATalbl
ABOJIIOIIUU PACTUTENBHOTO U )KMBOTHOTO MHpa. ApoMop(d03bl y PACTEHUN U KUBOTHBIX.
[TosiBeHue, pacuBET U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4YecKOro Mupa Kak OTpakeHHe dBoJonuu. (OCHOBHbIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOIMSL Y€JIOBEKAa. AHTPONOJIOTMS Kak Hayka. Pa3BuTHEe mpencTaBiIeHUN O
IPOUCXOKACHUN 4YeIoBeKa. MeToasl u3yueHus: anTpornorese3a. CxXoAcTBa U pa3Indus
YeJI0BeKa U JKUBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHUE YETOBEKA.

JBuxyiume cuibl (hakTopel) aHTpororeHeza. HacneacTBeHHass M3BMEHUYHUBOCTh U
€CTeCTBEHHBIM 0TOOp. OOIIecTBeHHBIA 00pa3 KU3HU, U3TOTOBIEHUE OPYAHM Tpya,
MBILJIEHUE, PEUb.

OcCHOBHBIE CTaAMM U BETBH HBOJIOLMU YEJIOBEKAa: aBCTPAIONMUTEKH, YemoBek
yMenblii, YenoBek npsMoxondimui, YenoBek HeaHACpPTAIbCKUNA, YET0BEK pa3yMHBIM.
Haxonku uMckomaemMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHUSA, 00JIACTh PACTIIPOCTPAHEHHUS,
00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

Yenoseueckue pacbl. OCHOBHBIE OOIBIIIME pachl: €BpONEoHIHAs (€BpasHiicKas),
HErpo-aBCTpaJIONHAs (SPKBAaTOpUAIbHAsA), MOHIOJIOUJIHAS (a3UaTCKO-aMEpUKaHCKas).
UepTbl NOpUCIOCOOIEHHOCTH TMPEICTaBUTEIEH YEIOBEUYECKHMX pac K YCIOBUSIM
cymectBoBanus. EquHcTBO yenoseueckux pac. Kputuka pacusma.

Hemoncmpayuu:

llopmpemui: ®©. Penu, JI. Ilactep, A.W. Onapun, C. Munep, I'. FOpu, Y. lapBuH.

Tabnuyvr u  cxemwl:. «Bo3HukHOBeHme CoJHEYHOM  CHCTEMED», «Pa3putue
OPraHu4eCcKoro MHPA», «PacTurenpHas KJeTkay, <«OKuBOoTHas KJIETKaY,
«IIpokapuornueckas knetka», «COBpEMEHHAsl CUCTEMA OPTaHUYECKOTO MUPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MAJIEOHTOJOTMYECKUX HAXOJAOK IMPEAKOB COBPEMEHHOIO YEIOBEKAY,
«/IpeBHeiimme moan», «Jpesaue moan», «llepBbie cOBpeMeHHbIE TIOAN,
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«YenoBeueckue pacoi».

Obopyoosanue: mynsixu «lIpoucxoxaeHue yenoBeka» (OIOCThI aBCTPAIONUTEKA,
MUTEKaHTpOMa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICTIKH WIM M300paKeHUS] KaMEHHBIX
opynuii  mepBOOBITHOTO  4YeloBeka  (KaMHHU-YONIEephl,  pyowmsa,  ckpebia),
r€OXpPOHOJIOTUYECKasi Talnuia, KOUIeKIUsa «DOopMBl COXPAaHHOCTH HMCKOMAeMBbIX

JKHNBOTHBIX U paCTCHI/II\/’I» .

Jlabopamopnsie u npakmuueckue padomal:

[Ipaktuueckass pa6ora Ne 1. «M3yueHwe HCKOMaeMbIX OCTATKOB PACTCHUU H
KUBOTHBIX B KOJUICKIIASIX).

DKCKypcusi « DBOJIIOIUS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO -HAYYHBIH

WIH KpaeBeIueCcKuil My3eil).

Tema 3. Opranu3mMsbl U OKpYy:KaIlas cpeaa
DKoJIOTMsl KaK Hayka. 3ajayd WU pa3feibl AKOJIOrHh. MeToabl 3KOJIOTHYECKHUX

HCCHC}IOB&HHﬁ. DKOJIOTrHYeCKOe MUPOBO33PCHUC COBPCMCHHOTO YCJIOBCKA.
Cpemﬂ oOUTaHHS OpraHu3MoOB: BOJHasd, HA3CMHO-BO3JAYIIHASA, IIOYBCHHAA,
BHYTPHUOPIraHU3MCHHA.

Okonornueckue  ¢dakrtopel.  Knaccudukamus — 3KOJIOTrHUECKUX (bakTopoB:
abuotnyeckre, OMOTUYECKHE U aHTPOIIOTeHHbIe. J[eficTBHE SKOTOrnYecKux (PakTopoB HA

OpraHU3MBlI.

AbGuotnueckue (akToOpbl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTOMEPHOIU3M.
[Tpucroco6yieHnss OpraHU3MOB K JeHCTBHIO abnoTHYecKux (hakTopoB. buomorndeckue
PUTMBL.

buotnueckue dakTopbl. Buasl OHOTHYECKHX B3aUMOACHCTBHI: KOHKYPEHIIHS,
XUIHUYECTBO, CUMOMO3 U ero ¢Gopmel. [lapasutusm, Koomepaius, MyTyalu3M,
KOMMEHCANM3M  (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M, HEUTPaTU3M.
3HaueHWe OMOTHUYECKUX B3aUMOJECUCTBUNM MJi1 CYLIECTBOBAaHUA OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHUE XapaKTEePUCTUKH MOMyIsuui. OCHOBHBIE TOKA3aTEIH MOMYJISLINHN:
YUCJIEHHOCTD, MJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpanusi. uHamuka

YHUCJIICHHOCTH IIOIIYJIIONH U €€ PCTYJIAIUA. ﬂemoucmpauuu:

TIlopmpemuwi: A. I'ymbonpar, K.®. Pynse, 3. ['exkens.
Tabauyvr u cxemwvr: xapta «llpupomnpie 30HBI 3emnn», «Cpeasl oOWUTaHUS
opranusmoBy»,  «@otonepuoausm»,  «llonmynsumm»,  «3aKOHOMEPHOCTH  POCTa

YUCJICHHOCTHU NONyJIaluu uHdy3opun-rydenskuny, «lluniesbie nenm.

Jlabopamopnuie u npakmuyeckue padomai:
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Jlaboparopnast pabora Ne 3. «Mopdonorudueckne OCOOEHHOCTH PACTEHHUU U3
Pa3HBIX MECT OOUTAHUS.
Jlaboparopnasi pabota No 4. «BnusstHue cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB
KOJIEyCay.
[Ipaktuueckas pabdora Ne 2. «lloacyeT MIOTHOCTH MOMYJSIUN pa3HbIX BHJIOB

pacTeHun».

Tema 4. Coo01ecTBa M 3KOJI0rMYECKHE CHCTEMBI

Coo0OmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHWOIICHO3a: BHJIOBas,
POCTpPAaHCTBEHHAs, Tpoduueckas (muimieBasi). Buabl-noMuHaHThl. CBSI3U B OHOIICHO3E.

DKOJOTHYECKHUE CUCTEMBI (3KocHucTeMBbl ). [ToHsTHE 00 SKOCHCTEME N OMOTEOIICHO3E.
OYHKITMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: TIPOYIICHTHI, KOHCYMECHTBI, PEIYIICHTHI.
KpyroBopoT BeIIecTB 1 MMOTOK SHEPTHH B 3KOcucTeMe. Tpoduueckue (MUIIEBIC) YPOBHU
skocucTtemsl. [lumeBsble 1enu u cetn. OCHOBHBIE TTOKa3aTelId SKOCHCTEMBI: OMomMacca,
NPOAYKIUSA. DKOJOTHYECKUE IMHUPAMUIBLI: TPOJAYKIIUH, YUCICHHOCTH, OHWOMACCHI.
CBolCTBa 3KOCHCTEM: YCTOMYHUBOCTD, CAMOPETyJIsLus, pa3BuThe. CyKIIecCusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHUCTeMa XBOWHOTO HIIU
MIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpaszue kak (¢akTop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYyenne B.U. Bepnanckoro o 6uocdepe. ['panuiibl, coctaB u CTpykTypa 6mocdepsl.
Kupoe BemectBo u ero ¢ynkuun. OcobeHHOCTH Omocdepsl Kak TI00aTbHON
IKOCHUCTEMBI. /[[MHaMuYeckoe paBHOBECHE U 00paTHas CB3b B Onocdepe.

KpyroBopoThsI BemiecTB 1 OMOTe0OXMMHYECKHUE UKIIBI AJIEMEHTOB (yrieposa, a30Ta).
3oHanbHOCTH Orocdepnl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuyecTBO B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUS B Onocdepe.
I'moGanbHBIC 2KONIOTHYECKUE TTPOOIEMEL.

CocymiecTBoBaHHE PUPOABI U YesnoBeuecTBa. Coxpanenne 6mopazHooOpasus Kak

OCHOBa ycTtoiumBocTH OMocdepbl. OCHOBA PalMOHATBHOTO YMPABICHUS TMPHUPOJTHBIMU

pecypcaMu U UX MCIOJIb30BaHue. JJOCTKEeHHsSI OMOJIOTHH M OXpaHa IIPUPOIBI.

Hemoncmpayuu:
Ilopmpemuwr: A.Jl. Tencnu, B.H. Cykaues, B.l. Bepuanckuii.

Tabnuyst u cxemwl: «Ilumessble nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
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«IIpuponnbie coobmectBay, «lenn nuTaHUsS», «OKOJOTHYECKass MHUPAMUIAN,
«buocdepa m uenoBex», «IKocHCTEMa HIMPOKOIMCTBEHHOIO Jieca», «IKOCHCTEMA
XBOMHOTO Jecay, «bHoLeH03 BogoeMa», «ArpoueHos», «lIpuMepHble aHTPOIIOTEHHBIE
BO3JCUCTBUA Ha MNPUPOLY», «BaxHeWme WCTOYHUKM 3arps3HEHUs BO3AyXa U
IpyHTOBBIX BOma», «llouBa — BakHelas cocTaBistouias oOuochepr», «DakTopbl
nerpaganuu nousy, «IlapHukoBsiil 3P dekT», «PakTopbl PaIMOAKTUBHOTO 3arpsA3HEHUS
ounochepr», «O0mas crpykrypa ouocheps», «PacnpocTpaneHue xxu3Hu B 6uocdepe»,
«O30HOBBIN 3KpaH Ouochepr», «Kpyrosopor yriaepoga B 6uocheper», «Kpyrosopor
a30Ta B IIPUPOAE».

Obopyoosanue: MoJenb-anmiuiukanus «TunuuHbele OUOIEHO3bI», TepOapuid
«PactutenbHbie cooOuiecTBa», kojulekuuu «buouenos», «Bpenutenun BakHEHIIUX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», repObapuu W KOJUIEKIIMM PACTEHHA M >KUBOTHBIX,
[IPUHAUICKAIIME K Pa3HbIM DKOJIOIMYECKUM IpynmnaM oAHoro Buaa, KpacHas kHura

Poccuiickoit deaeparuu, n300pakeHusi OXpaHIEMbIX BUJIOB PACTEHUM W )KUBOTHBIX.
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INNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA [IIPOITPAMMBI 11O
BUOJIOT'MN HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA

Cornacio ®I'OC COO ycranaBiauBalTCs TpeOOBaHUS K pe3yjbTaTaM OCBOEHUS
oOydJarolmuMHCsT  MPOrpaMM  CpeIHero  o0mero oOpa3oBaHUs:  JIMYHOCTHBIM,

MCTANIPECAMETHBIM U IIPECAMCTHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHUS Tmpeamera «buonorus»
BBIZICJICHBI CJICAYIOIIME COCTABJSIONINE. OCO3HAHUE OOYYaIOIIMMUCS POCCUMCKON
rpaXJaHCKON MJICHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTU U
CaMOOTIPEICJICHHUIO, HAJTUYME MOTHBALIMM K OOYYEHUIO OHMOJIOTHH, IICJICHATIPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JUYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJAMIMK  pa3BUTHS  OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M
CIIOCOOHOCTh 00YYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIIBHOCTU IIEHHOCTHO-
CMBICIIOBBIMM YCTaHOBKAMH, TMPHUCYIIUMHU CHUCTEME OHOJOTHUYECKOTO O00pa3oBaHus,
HaJIM4Me HKOJIOTUYECKOTO IPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€IU U CTPOUTH
YKW3HCHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHMS Ipeamera «bHOJIOrus» JOCTUTalOTCS B
€IUHCTBE Yy4yeOHOW W  BOCHHUTATCIIPHOW  JCATEILHOCTH B  COOTBETCTBUH C
TPAAULIMOHHBIMU POCCUHUCKUMH COLUOKYJIBTYPHBIMH, HCTOPUYECKUMH U JTYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, TPUHATHIMH B OOINECTBE IIpaBWJIaMU W HOpMaMU
MOBEJICHUS W  CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHHS, CaMOBOCIHMTAHHUS U
CaMOpa3BUTHS, PA3BUTUA BHYTPECHHEU MO3UIMHA JIUYHOCTH, MATPUOTU3MA, YBAXKECHUSA K
3aKOHY W MPaBOMOPSJKY, YEIOBEKY Tpyda W CTapuieMy IIOKOJIEHHUIO, B3aHUMHOTO
YBOKCHHS, OCPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACICAUI0 W  TPAJAHIUSM
MHOTOHAIIMOHAJBbHOTO Hapoaa Pocculickoin deneparuu, NPUPOAE U OKPYKAIOMIECH
cpexne.

JImdHOCTHBIC PE3yJbTaThl OCBOCHHS y4eOHOro mpeamera «bHOIOTHsS» HOJKHBI
OTpakaTh TOTOBHOCTP M  CIIOCOOHOCTh  OOYYarOIIHMXCS  PYKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH TO3WIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKACHUM, COOTBETCTBYIOIIUX TPATUITUOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIeCcTBa, pacIIMpeHUE >KU3HEHHOI'O OINbITa M ONbITa
NEeSITEIbHOCTA B MPOIECCE pealu3allid OCHOBHBIX HaIlpaBJICHUW BOCHUTATEIbHOU
JESITeIbHOCTH, B TOM YKCJIE B YaCTH:
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1) rpaskIaHCKOr0 BOCIIUTAHUSI:
c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3UITUN 00YUYAIOIIETOCSd KaK aKTUBHOTO
1 OTBETCTBEHHOTI'O YJIEHA POCCUUCKOTO OOIIECTBA; OCOZHAHUE CBOUX KOHCTUTYIIMOHHBIX

MpaB U 0053aHHOCTEH, YBaXKEHUE 3aKOHA
Y MPaBOIOPSIIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKON IESATEILHOCTH MPHU CO3aHUM Y4eOHBIX
MIPOCKTOB, PEIICHUU y4E€OHBIX M MMO3HABATEJIbHBIX 3aJ1a4, BHITOJHEHUN OMOJOTHYECKUX
AKCTIIEPUMEHTOB; CIIOCOOHOCTH OMpPEEsTh COOCTBEHHYIO MO3UIUIO 1O OTHOIICHUIO K
SIBJICHUSIM
COBPEMEHHOW J>KU3HU M OOBSICHATH €€; yMEHHWE YYUThIBATh B CBOMX JICUCTBUAX

HEO0OXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJICH C pPa3HBIMU YOEXKICHUSMH, KYJIbTYPHBIMU IICHHOCTSMH U
COLMAIBHBIM TOJIO)KEHUEM; TOTOBHOCTh K COTPYJIHHUYECTBY B IPOILIECCE COBMECTHOIO
BBITIOJIHCHUSI YUEOHBIX, TTO3HABATEIBHBIX U HCCIEIOBATEIBLCKUX 3a/1a4, YBAXKUTEIHLHOE
OTHOIIEHWE K MHEHUIO ONIMOHEHTOB TMpH OOCYXJEHHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJEpPKaHUsl, TOTOBHOCTb K TYMaHUTApHOHM U BOJOHTEPCKOM
JCSATEILHOCTH; 2) MATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKOM TIpakTaHCKOW HWISHTUYHOCTH, MAaTPUOTH3MA,

YBOKEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHOM, ropaoct 3a
CBOM Kpa#, cBOo0 PoauHy, CBOW S3BIK W KyJIbTYpy, MPOIUIOE MW HACTOAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu; [EHHOCTHOE OTHOLICHHWE K IPUPOJTHOMY
HACJIEAWIO U NaMSATHUKAM IPUPOJIbI,
TOCTIKEHUsIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHAX, TPY/IE; CIIOCOOHOCTh
OIICHUBATh BKJIaJl POCCHUCKUX YUYEHBIX B CTAHOBIICHHE M pPa3BUTHE OWOJIOTHH,
IMOHUMAaHKE 3HAYCHHS OMOJIOTUH B TO3HAHWM 3aKOHOB MPHPOJIBI, B JKM3HH YEJIOBEKAa U
COBPEMEHHOTI'0 001IIeCTBA; UeHHas yOSKICHHOCTh, TOTOBHOCTD K CIIYKeHHI0 OTeUeCTBY
U €ro 3alluTe,

OTBETCTBEHHOCTh 3a €ro cyas0y; 3)
TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa; CPOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHHUS, AITUYECKOrO0 TMOBEJCHHUS; CIIOCOOHOCTh OIIEHUBATh
CUTYyallIO U IPUHUMATh OCO3HAHHBIEC PEILICHMUS,

OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH; OCO3HAHHE

JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYHUBOTO OYIyIIIETO;
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OTBCTCTBECHHOC OTHOIINCHUC K CBOMM pPOAUTCIAM, CO3JaHNIO CEMbH Ha OCHOBC
OCO3HAaHHOTO NPUHATUSA LEHHOCTEW CEMEWHOM KWU3HU B COOTBETCTBUHU C TPAIAULUASIMU

Hapoa0oB Poccum; 4) 3cTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas SCTETUKY ObITa, HAYYHOIO
U TEXHUYECKOr0 TBOPYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI; TOHUMAHUE
SMOLMOHAIBHOTO BO3JIEWCTBUSA KUBOW IMPUPOJABI M €€ LEHHOCTH; F'OTOBHOCThH K
CaMOBBIPa)KEHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIIEHUE MTPOSIBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢pu3uUecKoro BOCIUTAHNUS:
MOHMMAHKE U peaTi3alus 3J10pOBOro U 6€30MacHOro 00pasa Ku3HH (3710pOBOEC

MUTaHUE, COOJIIOJICHUE THMTHMCHWYECKHX TPABWII U HOPM, cOaJaHCUPOBAHHBIA PEKUM
3aHATHH M OTJIbIXA, pery/sipHas (pu3nuvecKasi akTUBHOCTD), OCPEIKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U TCHUXHYCCKOMY
3JI0pOBBIO; TIOHMMAaHHWE IIEHHOCTH TIPaBWJI WHIWUBUIAYAJIBHOTO M KOJJICKTHUBHOTO
0e30ImacHOTo

MOBCJICHHUSI B CHUTYaIMSAX, YIPOXKAIOIIUX 3J0POBBI0O M JKU3HHU JIFOACH; OCO3HAHHE

TIOCJICJICTBUH Y HENPUSTHE BPEIHBIX MPUBBIYCK (YITOTPEOICHUS

AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

6) TPyJ0BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE; TOTOBHOCTD
K AaKTHUBHOM JEATEIBHOCTH TEXHOJOTHYECKOM U COLMAJIbHOM HaIMPAaBICHHOCTH,
CIIOCOOHOCTh HHHITMUPOBATh, IIAHUPOBATH W CAMOCTOSITEIBHO BBHIMIOJHATH TaKYHO
NEeATEeNIbHOCTh, WHTEpPeC K pa3nu4HbIiM chepam npodhecCHOHAIBHON JesSTEIbHOCTH,
yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymied mnpodeccud W pPean30BLIBATH
COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHUIO M
caM000pa30BaHUIO HA MPOTKEHUN

BCEH KHM3HH; /) IKOJTOTHYECKOTrO
BOCIIUTAHUS

AKOJIOTMYECKH 11eTIecO000pa3HOe OTHOUIEHUE K TPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBAHUS;
MOBBIINIEHWE  YPOBHS  DKOJOTHMYECKOW  KYJNbTYPBHI: MPHOOPETEHHE  OMBITA
IJIAHUPOBAHHUS MOCTYNKOB U OLUEHKHA MX BO3MOXKHBIX IMOCIEICTBAN JJIs1 OKPYXKAIOIIEH
Cpe/ibl; OCO3HAHME TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPOOJIeM U MyTell ux

pelIeHus; CIOCOOHOCTh UCIOIB30BaTh MPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMHU 3HAHUS
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Y YMEHHUS [IPU pELIEHUU IPOOJIeM, CBSI3aHHBIX C PallMOHATBHBIM IPUPOJONOIB30BAHUEM
(cobnronenne mpaBWiI TOBEACHHS B MPUPOJE, HANPABICHHBIX HAa COXpPAaHEHHE
paBHOBECHsT B DJKOCHCTEMaxX, OXpaHy BHJIOB, HKOCUCTEM, OHOc]epbl); aKTUBHOE
HENPUATUE JNEHUCTBUM, NPUHOCALIMX BpPEN OKPYXKAIOUIEH NPUPOIHOU Cpene, yYMEHHUE
MPOTrHO3UPOBATh HEOJIArONMPUATHBIE SKOJIOTUYECKUE TMOCHEACTBHS MPEANPUHUMAEMbIX
NEUCTBUA M NPEAOTBpaliaTh MX; HAJIMYUE PA3BUTOIO0 3KOJOTMYECKOIO MBIIIICHHUS,
JKOJIOTMYECKON KYJIBTYpPBI, OIIBITA JACATEIBHOCTH HKOJOIMYECKOM HaIpaBIEHHOCTH,
YMEHHMS PYKOBOJICTBOBATbCS UMM B [IO3HABATEIILHON, KOMMYHUKAaTUBHOW U COLIMAIbHOM
IIPAKTUKE, TOTOBHOCTM K YYaCTUIO B IPAKTHUYECKOW JESATEIBHOCTH IKOJOTMYECKON
HaIpPaBJIEHHOCTH;

8) HEeHHOCTH HAYYHOT0 MO3HAHMA:
cOPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH U OOIIECTBEHHOM MPaKTHKU, OCHOBAHHOI'O Ha JHAJIOre KYJIBTY,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MHUDE;
COBEPIICHCTBOBAHKE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYPHI KaK CPEACTBa
B3aUMOJICHCTBHS MEXYy JIOABMH M [TO3HAHMS MUPA; TIOHUMaHHE CrIeU(pUKUA OHOIOTHN
KaK HayK{, OCO3HAHKE €€ POJIH B (HOPMHUPOBAHUH PAIIMOHAILHOTO HAYYHOTO MBIIIICHUS,
CO3JIaHUU  IIEJIOCTHOTO  TPEJCTABICHUSA 00 OKPY)KAIOIIEM MHpE KaK O CIUHCTBE
MPUPO/IBI, YeTIOBEKa U OOIIIECTBA, B TO3HAHMH MPUPOTHBIX 3aKOHOMEPHOCTEH M pEIICHUH

po0JIEM COXPAaHEHHUS TIPHPOTHOTO

paBHOBECHS; YOSKIEHHOCTh B 3HAYUMOCTH OHOJIOTHU JJII COBPEMEHHOM [UBUIIH3AIUN:
oOecrieueHus HOBOTO YPOBHS Pa3BUTHSI MEAMIIMHBI, CO3JaHUE TIEPCTIEKTUBHBIX
OMOTEXHOJIOTHUM, CIIOCOOHBIX pelIaTh PECypCHBIC MPOOIEMbI Pa3BUTHS YEIOBEUYECCTBA,
MOMCKA IMyTeH BBIXO/a U3 III00AbHBIX IKOJOTUYECKUX MPOoOJIeM U obecTieueHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATHLHOMY MCIIOJIb30BAaHUIO MIPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU; 3aMHTEPECOBAHHOCTH B
MOJTY9CHUH OMOJIOTMYECKUX 3HAHUHM B IEJISX MOBBIIICHHS OO KyJIbTYPHI,
€CTECTBEHHO-HAYYHON I'PAMOTHOCTH, KaK COCTaBHOW 4YacTu (DYHKIIMOHATBbHOMN
IPaMOTHOCTH 00y4aromuxcs, GOpMHUPYEMOU MpU N3yUECHUN OMOJIOTHH; TOHUMaHUE
CYITHOCTH METOJIOB TIO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH MCIIOTB30BAThH MOTydaeMbIe 3HAHUS I aHATIN3a U OOBSICHEHHUS SIBJICHHIMA
OKPYXAIOIEr0o MHUpa W TMPOUCXOMSIIMX B HEM W3MEHEHWH,  yMEHHEe JenaTh
000CHOBaHHBIC 3aKITIOYCHUSI HA OCHOBE HaYYHBIX ()aKTOB U MMEIOIIHUXCS JAHHBIX
C TENbI0 TIONYYCHHS JOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTh CAaMOCTOSITEIBHO
WCITOJIB30BaTh OMOJOTHYCCKUE 3HAHUS JIJIS PEIICHHUSI

HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTyallUuAX; OCO3HAHHUC OCHHOCTH H&y‘-IHOfI
ACATCIIBHOCTH, IOTOBHOCTb OCYHICCTBIIATDH
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IMPOCKTHYIO MW HCCIICAOBATCIbCKYIO JCATCIIBHOCTL MHIAWBUAYAJIBHO W B TIPYIIIC,
TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30OBaHUIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HaHUH 1O OMOJIOTHH B COOTBETCTBHUHU C JKU3HECHHBIMH
MOTPEOHOCTIMU.
B nmpouecce JOCTMIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA O6yanOIHHMHC$I
MPOrpaMMBbl 10 OMOJIOTUU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHus y 00ydaronuxcs
COBCPIICHCTBYCTCA 3MOHI/IOH3.J'IBHBII7I HHTCIIJICKT, HpCI[HOJIaFaIOH_II/Iﬁ
c(hOpMUPOBAHHOCTb:
CaMOCO3HaHUA, BKIIIOYAIOLIICTO CIIOCOOHOCTh NOHHMMATh CBOE OSMOIMOHAJIBHOC
COCTOsAAHHUC, BUICTDH HAIIPABJICHUA PA3BUTUA cOOCTBEHHOM BMOLII/IOHaHBHOﬁ C(i)epBI, OBITH
YBCPCHHLBIM B ce6e; CaMOpPCTYJIMPOBAHHA, BKIIFOHAKOIICTO CaMOKOHTPOJIb,
YMCHHUC MMpUHUMATDb
OTBCTCTBCHHOCTH 3a CBOC ITOBCIACHUC, CIIOCOOHOCTH AJalITUPOBATHCA K OMOIIMOHAJIBHBIM
N3MCHCHUAM U IMPOABJIATH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;,

BHYTpeHHeﬁ MOTHBAlluU, BKJIIO‘IaIOIIICﬁ CTPECMIJICHUC K OJOCTHIXCHUIO ILCIIH
n YyClexy, OINTUMU3M, HWHHUIOHUATUBHOCTbL, YMCHHUC }IGIZCTBOB&TB, Hucxoasas Hu3 CBOHUX

BOSMO)KHOCTGIZ; OMIIaTHUH, BKJIIO‘IEII-OH.ICIZ CIIOCOOHOCTh TOHUMATh OMOIIMOHAJIBHOC
COCTOSAHHUC OPYI'UX, YUUTBIBATH €ro Impu OCYIICCTBJIICHUHA KOMMYHUKAIINHU,
CITOCOOHOCTH K COYYBCTBHUIO U COIICPCIKHNBAHUIO, COOIUAJIBHBIX HABBIKOB, BKIIOYAIOMINX
CITOCOOHOCTH BBICTPpANBATH OTHOIIICHUSA

C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HUHTEPEC U pa3peniaTh KOHGIUKTHI.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble PE3yNbTaThl OCBOCHHS ydeOHOoro mnpeameta «buomorusy»
BKJIFOYAIOT: 3HAYWMble i1 (OPMHUPOBAHHS  MHUPOBO33PEHUS  OOYJAIOUTUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIpEAMETHBIE) OOIeHAYyYHbIe TMOHSITHUS, OTPaKAIOIINE
[[EJIOCTHOCTh HAYYHOW KapTHHBI MUpA U CIEIU(PUKY METOIOB TTO3HAHUS, UCTIOIBE3YEMbBIX
B €CTECTBEHHBIX HayKaX (BEIECTBO, HEPrus, SIBICHUE, MPOLECC, CUCTEMA, HAYYHbIH
dakT, NpPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsS, HCCIEIOBaHUE,
HaOJFOICHNE, 3MEPEHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEpPCATIbHbBIC YUeOHBIC TEHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIE, pEryJsTUBHBIE), obOecrieunBaroIIne
dbopmupoBanue (QYHKIIMOHAIBHOW T'PAaMOTHOCTH H  COIHMAIBHON  KOMIICTCHIINH
o0ydJaromuxcs, CIIOCOOHOCTH 00yYaromuxcs HCIIOJIb30BaTh OCBOCHHBIE
MEXJUCIUIUIMHAPHbIC, MHPOBO33PEHUYECKHUE 3HAHUA M YHHBEpCAJIbHbIE Yy4eOHbIE

JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.
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Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA Ba3oBbie
JIOTHYeCKHe J1eHCTBUSA:

CaMOCTOSATEIBHO (POPMYIHPOBATH U aKTYAIU3UPOBATH MPOOJIEMY, pacCMATPUBATh
€€ BCCCTOPOHHE; UCIIOJIB30BAaTh IIPU OCBOCHUHU 3HaHUU IMPHUCMBbI JIOTHYCCKOT'O MBIIIJICHUA
(amanu3a, cuHTE3a, CpaBHEHUS, KilaccU(PpUKAIMK, OOO0OIIEHHUS), PACKPBIBATH CMBICI
OHMOJIOTMYECKUX MTOHITHI (BBII[CJBITB HX XapPAKTCPHLIC IIPU3HAKHU, YCTAHABIUBATL CBA3H
C JApyrumMu HOHHTI/ISIMI/I); OnpCACIIATE LCIW ACATCIBHOCTH, 3aJdaBas IapaMCTpPbl H
KPpUTCPUH UX NOCTHIKCHUA,

COOTHOCUTL PE3YIbTAThl ACATCILHOCTU C IIOCTABJICHHBIMU LCISAMH; HCIIOJIb30BATh
OHMOIOrNYECKUE TTOHATHS JJIA 00BSICHEHHUS (I)aKTOB U SIBJICHUH KMBOU

npupoabl, CTPOUTH JIOTHUYCCKHUC PACCYIKIICHUA (I/IHI[YKTI/IBHBIC, ACOAYKTUBHBIC, 110

aHaJIOFI/II/I), BBIABJIAATH 3AKOHOMCPHOCTH U IIPOTUBOPCYUS B pACCMATPUBACMBIX ABJICHUAX,

Q)OpMYHI/IpOBaTI) BBIBOJIbI U 3aKJIIOYCHUA, IPUMCHATh CXCMHO-MOJACJIbHBIC CPCACTBA AJIA

MpeaACTaBJICHUA CYIICCTBCHHBIX CBSI3¢ M OTHOIICHHUU B HN3YyYaCMbIX OHMOJIOTMYECKUX

O6’beKTaX, a TaK¥XeE HpOTI/IBOpC‘II/Iﬁ Pa3HOro poaa, BBIABJIICHHBIX B PA3JIMYHBIX

I/IH(l)OpMaHI/IOHHLIX HCTOYHHKAX, p33pa6aTI>IBaTL IJIaH PCHICHUMA HpO6H€MBI C YUCTOM

daHaJIn3a UMCIOIINXCs

MAaTCPHUAJIBHBIX U1 HCEMATCPUAJIBHBIX PECYPCOB;, BHOCUTH KOPPCKTHUBLI B ACATCIIBHOCTD,
OOCHUBATBb COOTBCTCTBUC PC3YJILTATOB

oeiM, OHCHUBATL PUCKHU HOCHC,Z[CTBI/II;'I ACATCIIBHOCTH,; KOOPAWHUPOBATH U BBITIOJIHATDH
paboTy B YCIOBHUSAX PEaTbHOTO, BUPTYAIBHOTO

n KOM6I/IHI/IpOBaHHOFO B3aI/IMOI[CI>'ICTBI/I$I; pa3BUBATh KPCATUBHOC MBIINIJICHHUC

IpU  PEIICHUH >KU3HCHHBIX mpoOsieM. ba3oBble HccienoBaTe/IbCKUe

AEeNCTBUA:

BJIaJICTh HAaBbIKAMHM Y4E€OHO-HCCIIEOBATEIbCKON W MPOEKTHOW JEsTeIbHOCTH,
HAaBBIKAMH pa3pelieHus MpoOjeM, 00J1afaTh CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEUICHUS] NPAKTUYECKUX 3a1a4, NPUMEHEHUIO
Pa3IMYHBIX METOJOB IO3HAHUWA; MCIIOJb30BaTh PA3JIUYHbIC BHUABI JIESITEIBHOCTH IIO
MOJIYYCHHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAINH, TPEeOOPa30BaHUIO0 W MPUMEHEHUIO B
y4eOHBIX CHUTYaIlMsAX, B TOM YHCJIE MPHU CO3JaHWN YYEOHBIX M COIMAIBHBIX MPOEKTOB;
(dbopMHUpOBaATH HAYYHBIN THIT MBIITUICHHS, BIAI€Th HAYYHONH TEPMUHOJIOTHUCH,
KITFOUEBBIMU TOHSATUSMH U METO/JaMH; CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/1a4UM

B 00pa30BaTeNbHON JIEATEIIbHOCTH
W OJKA3HCHHBIX  CUTyalMsX; BbIIBISATH NPUYMHHO-CIECACTBEHHBIE  CBSI3U U

AKTYAJIM3UPOBATh 3a4a4y, BbIABUI'aTh T'HIIOTC3Yy €C PCIICHUA, HAXOAWUTh apryMCHTBI IJIA
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JIOKa3aTeNbCTBA CBOMX YTBEPKACHUM, 3alaBaTh MAPAMETPBI U KPUTEPUU PELICHUS;
AHAJIM3UPOBATH MOJTYUCHHBIC B XOJ€ PCIICHUS 3aaa4n PC3YJIbTaTbl, KDUTHYCCKN
OLCHHUBATh UX JOCTOBCPHOCTD, IPOTrHO3UPOBATH N3MCHCHHUEC B HOBBIX YCJIIOBUAX, JaBaThb
OIICHKY HOBBIM CHTyalUsAM, OLICHHBATDL HpI/IO6peTCHHBIﬁ OIIBbIT; OCYIICCTBJIATH
1IeJICHANPaBIICHHBIN MOUCK TIEPEHOCA CPEACTB U CIIOCOOOB IEUCTBUS
B Tpo(ecCHOHATBHYIO Cpeay; yMETh MEPEeHOCUTh 3HAHUS B TO3HABATEIBHYIO U
MPaKTUYECKYIO 00J1aCTH
KHUBHCACATCIBbHOCTH, YMCTb HHTCTPUPOBATL 3HAHHA W3 PA3HBIX
OpeIMETHBIX 00J1acTel;
BBIABUT'ATH HOBBIC UJICH, IIPCJIATaTh OPUTHHAJIBHBIC ITOAXOAbI U PCIICHUS, CTABUTH

poOJeMBI U 33a/1auu, JOMYCKAIOIIUe allbTepHATHUBHBIE pelieHus. Padora
¢ uH(popmanmen:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAIIMH (TEKCTE YICOHOTO
0COOUSsI, HAYYHO-TIONYJIIPHOM TUTEpaType, OMOJIOTHICCKUX CI0BApSIX U CIIPAaBOYHUKAX,
KOMITBIOTEPHBIX 0a3aX IaHHBIX, B UHTEpHETE), aHAIM3UPOBATh HHPOPMAITUIO PA3THUHBIX
BUJIOB U (OpPM TpEJCTaBICHUS, KPUTUYECKU OIICHUBATh €€ JOCTOBEPHOCTh H
HENPOTUBOPEUUBOCTD; (HOPMYIHPOBATH 3AMPOCH] U MPUMEHATH Pa3IMYHbIE METOJIbI TIPH
MIOMCKE U 0TOOpE
Oouonornyeckoil uHGOpMAIMK, HEOOXOJUMOM JUIsl BBIMOJIHEHUS Y4eOHBIX 3ajaady;
npuoOpeTaTh  OMBIT MCIOJIB30BaHUA  WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIBTYPY AaKTHBHOTO HCIIOJIb30BAHUS PAa3IHMUYHBIX
MIOMCKOBBIX CHUCTEM; CAMOCTOATEIHFHO BHIOUPATh ONTUMAJIBHYIO (POpPMY MpECTaBICHUS
OMOJIOTUYECKOM
uHdopmaruu  (cxembl, TpaduKku, aUAarpaMMbl, TaOTUIBI, PHUCYHKH U JPYroe);

MCITIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEICTBA MIPH paboTe ¢ OMOIIOTHYECKON
uHbopMaIeil: MPUMEHITh XUMHUYECKHe, (PU3NYECKHe W MaTeMaTHYeCKHUe 3HAKU U
CUMBOIJIBI, bopmybl, ab0peBuarypy, HOMEHKJIATYpYy, UCIIOJIb30BaTh H
peoOpa3oBhIBATh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATIISATHOCTH; BJIaI€Th HABBIKAMU
pacno3HaBaHUs U 3aIUTH HHGOpMAIHH, HHPOPMAITMOHHOM

0€30MaCHOCTH JUYHOCTH.
KoMmMmyHuKaTUBHBIC YHHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUA

OO01menue:

OCYIHICCTBJIAITh KOMMYHHUKAIINH BO BCCX C(l)ean JKNU3HH, aKTHBHO Y4aCTBOBATb
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B JHMAJIOre WU JUCKYCCUU IO CYIIECTBY OOCYyXaaeMoll TeMbl (yMEHUE 3allaBaTh
BOIIPOCHI, BBICKA3bLIBATh CYXXIACHUSA OTHOCHUTCIIbHO BBIINTOJITHCHHA Hpez[naraeMoﬁ 3aJgayu,
YUUTBIBATh MHTCPCCHI U COrIaCOBAHHOCTH HOBI/IHI/Iﬁ APYrux y4aCTHHUKOB Auajiora HWJIH
JMCKYCCHUM); paclo3HaBaTh HEBepOalbHBIE CPEACTBAa OOIIEHHUS, MOHUMAaTh 3HAUYCHUE
COOMAJIbHBIX 3HAKOB, MNPCAIIOCBIIIOK BO3HHMKHOBCHMUA KOHCI)J'II/IKTHBIX CHTyaHHﬁ, YMEThb
CMSAT4aTh KOH(IJIMUKTHI U BECTU NIEPETOBOPHI; BIAJAETh PA3IMYHBIMU CIIOCOOAMH OOILIEHHUS
u BSaHMOHeﬁCTBHH, IIOHUMATb HaAMCPCHUA APYIUX J'IIOI[Cﬁ, IMPOABJIAITE YBAXKUTCIBHOC
OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH hopme GOopMyIHpOBaTh CBOM BO3PAKEHUS;
Pa3BCPHYTO U JIOTHUYHO U3JIAraTh CBOIO TOYKY 3PCHUA C UCIIOJIB30BAHHUCM S3BIKOBBIX

CPEJICTB.

CoBMecTHAA AEeATEIHLHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHOU
paboOTHI MPHU PEIICHUU OUOJIOTUIECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHMSI TPYITIOBBIX ()OPM B3aMMOJICHCTBUSI TIPH PEIICHUH YUeOHOMU 3a/1a4H;
BBIOMPATh TEMATUKY M METOJIBl COBMECTHBIX JEHCTBUI C y4eTOM OOIIMX HHTEPECOB
U BO3MOXXHOCTEH KaXJIOro 4UJeHa KOJUIEKTHBA; IPUHUMATh II€IM COBMECTHOM

NeSATeIbHOCTH, OPTaHU30BbIBATh M KOOPJIUHUPOBATH
JEUCTBHS 110 €€ IOCTUKEHHUIO: COCTABIIATh TUIaH JEUCTBHM, paclpeieNiaTh POJIU C YYETOM
MHEHHMH y9aCTHUKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHOM PabOTHI; OIICHUBATH KAYE€CTBO
CBOET0 BKJIaJa U KKJIOr0 YJ4aCTHUKA KOMaH/Ibl B OOITHI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM; TIpejJiaratb HOBBIC IPOEKTHI, OIICHHBATH

UJIEU C TTO3UIMHA HOBU3HEIL,

OPUTHHAJILHOCTH, MPAKTUIECKON 3HAUMMOCTH;
OCYIIIECTBIIATH MMO3UTUBHOE CTPATETUUECKOE MOBEJCHHUE B PA3IMYHBIX CUTYyaIUsIX,

IIPOABJIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIMATHUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS
Camoopranusanus:
KCTIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS ISl BBISIBIICHUS MPOOJIEM U UX PEIICHUS
B JKM3HEHHBIX W YYCOHBIX CHTYallMsIX,; BHIOMpaTh HA OCHOBE OHMOJOTHYCCKUX 3HAHUI
1I€JIEBBIC U CMBICJIOBBIE YCTAaHOBKHU
B CBOUX JICMCTBHUSAX M MOCTYIKAX MO OTHOIIEHHIO K KMBOW MPUPOJIE, CBOEMY 30POBBIO
W 3I0POBBI0  OKPYXKAIOIIMX; CaMOCTOATEIBHO OCYIIECTBJISATh I103HABATEIBHYIO

NEeATENbHOCTD, BBIABIISITH TPOOJIEMbI, CTABUTH U (HOPMYJIUPOBATh COOCTBEHHBIE 3a]1a4U B
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O6paSOBaTCHBHOﬁ ACATCIIBHOCTU U JKU3HCHHBIX CUTYallUAX, CaMOCTOATCIIbHO COCTABJIATD
IUIaH peuIeHusl MPOOIEMBbI C YUETOM UMEIOLUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHHI; JaBaTh

OIICHKY HOBLIM CUTYallUAM;

pacuIupsTh paMK{ Y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTCHUI; 1eNaTh

OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a PCIICHUC, OLICHUBATH

NPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO IUPOKON IPYAMIIMM B Pa3HBIX
0o0JacTAX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30BaTENbHBIM U KyJIbTYPHBIH
ypoBeHb. CAMOKOHTPOJIb:

AaBaTh OLICHKY HOBBIM CUTYyAllUAM, BHOCUTb KOPPCKTUBLI B JICATCIIbBHOCTD,
OOCHUBATH COOTBCTCTBUC PC3YJILTATOB HCIAM, BJIAJACTb HABBIKAMU MMO3HAaBaTEIbHOU
pe(i)HeKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX HeﬁCTBHﬁ N MBICIIMTCIIBHBIX IMPOLCCCOB, UX
PE3YIbTATOB U OCHOBaHHﬁ, HCIIOJIB30BATh IMPHUCMBI pe(I)JIeKCI/II/I JJIL OLICHKU CUTYyaAllUuH,
BBI60pa BCPHOI'o pCIICHUA, OCHUBATL PUCKU U CBOCBPCMCHHO IIPUHHUMATL PCUHICHUS 110
HNX CHHIXCHUIO; IIPUHUMATL MOTHUBBI U APIYMCHTHI APYIUX IIPU aHAJIU3C PC3YJIbTATOB
ACATCIIBHOCTH.

IlpunsiTHe cedst M APyrux:
NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;
NPUHUMATh MOTHBBI U apTYMEHTHI APYTHUX MPU aHAIIW3€ PE3yIbTaTOB IEATEIbHOCTH;
NpU3HaBaTh CBOE MPABO M MPaBO JPYrUX Ha OMMUOKY; pa3BUBATH CIOCOOHOCTH

IIOHUMATb MUP C ITO3UIHUH APYTIOro 4CJI0BCKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbTaThl ocBoeHUs nmporpamMmMbl COO mo Ouonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue ains ydeOHoro mpeamera «buomorus» HaydHbIe
3HaHMS, YMEHHS M CHOCOOBI JEMCTBHMII 1O OCBOCHUIO, WHTEPIPETAIUU U
npeoOpa3oBaHUI0 3HAHWM, BHUABI JEATEILHOCTH TIO TOJIYyYEHHWIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWM B PAa3MHYHBIX YYEOHBIX CHTyaIlUsX, a TaKKe B peaTbHBIX
KU3HCHHBIX CHUTYyaIlUsX, CBS3aHHBIX C Owonorumeii. B mporpamme mpenMeTHbIE

PE3YyIbTAaThl IPCACTABICHBI 110 I'OAaM O6y‘-IeHI/I$I.

[IpeameTrHble pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 kiaacce

AOJIDKHBI OTpaXKaThb:
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c(hOpMUPOBAHHOCTb 3HAHUH O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYUYHOU KapTHHBI
MHUpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX MU 3apyOEKHBIX YUECHBIX-
OMOJIOTOB B pa3BUTHE OUOJOTHUH, (PYHKIHMOHAJIHHOM TPAaMOTHOCTH 4YeJoBeKa JJis
pelieHns KU3HEHHBIX 3aJlay; yMEHUE PACKPBIBaTh COJIEPKAHUE OHOJIOTHYECKHUX
TEPMUHOB W TIOHSATHUM: XW3Hb, KJIETKA, OpraHu3M, MeTra0onu3M (OOMEH BeIEeCTB U
MIpeBpaIleHrue IHEPTUH), TOMEOCTa3 (CaMOpPETyJIsIKs), YpOBHEBAsS OpPraHU3alMsl JKUBBIX
CHUCTEM, CAMOBOCITPOU3BEICHUE
(penpoayKItusi), HACJIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE; YMEHUE U3JIaraTh

OnoJIoru4ecKre Teopuu (KJIeToyHasi, XpOMOCOMHasl,

MyTallMOHHAs, IEHTpaJIbHAs JOTMa MOJICKYJISIpHOU Ouosnoruun), 3akousl (I'. Mennens, T.
Moprana, H.. BaBunoBa) u ydenust (0 HEHTpaxX MHOTO00pa3vs W MPOUCXOKICHUS
KyJabTypHbIX pacteHuil H.M. BaBuiioBa), onpenensiTh IpaHUIlbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM; yMEHHE BJIQJIeTh METOJaMH HAy4YHOTO IO3HAHUS B OHWOJIOTHU:
HaOJTIOIEHUE

U OINHUCAHUE >XUBBIX CHUCTEM, MPOLECCOB M SBJICHUW, OpraHu3alusg M MPOBEICHUE
OMOJIOTMYECKOTO DJKCIIEPUMEHTA, BBIJIBIDKCHUE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTHU
MEXIy HCCIEeIyEeMbIMU BEIWYMHAMH, OOBSCHEHHE TIOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUNA, TEOPUM M 3aKOHOB, YMEHHE J€JaTh BBIBOABLI Ha
OCHOBAaHMU TOJYYEHHBIX PE3YJIbTATOB; YMEHUE BBIACIATh CYIIECTBEHHbIC MPU3HAKHU
BUPYCOB, KJIETOK MPOKAPUOT

U OYKApUOT, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHA BEIIECTB W IPEBpAICHHS HHEPTHMH B KIETKe, (DOTOCHHTE3a,
IJTACTHYECKOTO0 W DHEPreTHYeCKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIJIOJOTBOPEHUS, PA3MHOKEHUSI, MHAUBUAYAJIbHOTO PA3BUTHS OpraHU3Ma

(oHTOTEHER);

YMEHHE TIPUMEHATH IIOJIyYCHHBIC 3HAHUSA IS OOBSICHEHUS OHOJIOTHYCCKUX
MPOLIECCOB U SBJICHUH, JJISl NPUHATHS NPAKTUYECKUX PEIICHUN B MOBCEAHEBHOW KU3HU
C IIeTTbI0 o0ecTieueHUsT 0€30MaCHOCTH CBOETO 3I0POBBS M 3JI0POBBS OKPYIKAFOIIHX JIFOACH,
COOJIFOICHUST HOPM TPAMOTHOTO TIOBEACHUS B OKPYXKAIOIICH IIPUPOIHON Cpeje,
MMOHUMaHUE HEOOXOJIMMOCTU MCIOIB30BAHUS JIOCTHKCHUW COBPEMEHHON OHOJIOTHH U
OMOTEXHOJIOTHH JIJI PAallHOHAIILHOTO IMPUPO0TIONb30BAHHS;

yYMEHUE penaTh 3J1€MEHTApHbIE TEHETUYECKUE 3a/1a4l Ha MOHO- U IUTUOPUAHOE
CKpeIlMBaHUE, CUEIIJICHHOE HACTIEJOBAHNE, COCTABIISITH CXEMbl MOHOTUOPHUIHOTO
CKpEIIMBaHUS JUIsl IPEACKa3aHUs HACJIeI0BaHUS IPU3HAKOB Y OPraHU3MOB; YMEHHE
BBITIOJIHSITh J1a0OPAaTOPHBIC U MPAKTUYECKHE PaOOThI, COOJIIOAATH MpaBUiIa
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npu pabore ¢ ydyeOHbIM M JIaOOPAaTOPHBIM OOOpPYIOBAaHHWEM; YMEHHUE KPUTHYECKHU
OLICHMBaTh M HWHTEPHPETUPOBATH HHPOPMALMIO OHUOJOTMYECKOTO COAEpIKaHUs,
BKJIFOYAIOIIYIO [ICEBIOHAYYHbIE 3HAHUSA U3 PA3IMYHbIX HCTOYHUKOB (CpeCTBa MacCOBOM
uH(popMaIi, HAYyYHO-TIOMYJISIPHBIE MaTepuaibl), dTHUYECKHE ACHEKThl COBPEMEHHBIX
UCCJEJOBaHUM B OMOJOTMM, MEAMUIMHE, OWOTEXHOJOTWH; YMEHHE CO3/1aBaTh
COOCTBEHHbIE TMHUCBMEHHBIE U YCTHbIE COOOLIEHUs, 0000mas OHOJOTUYECKYIO
MH(MOpPMAIMI0 U3 HECKOJbKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh MOHSITUHHBIN

ariaapar OMOJIOTHH.

HpeIIMeTH]'::Ie PE3YJIbTAThl OCBOCHUSA yqe6H0r0 npeameTa «buonorus» B 11
KJIacce€ TOJIKHBI OTPpaXXaTh:

c(hOpMUPOBAHHOCTbH 3HAHUN O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KaPTHUHBI
MHpa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOEIKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTUM, (PYHKIIMOHAJILHOW TPaMOTHOCTH YeJIOBEKa sl
peleHns )KU3HEHHBIX 3aJ1a4; YMEHUE PACKPBIBATh COJIepyKaHNe OMOTOTHUECKUX
TEPMHUHOB U MOHATUN: BUJI, TOMYJSALKA, TEHOMOH, HBOJIOIMS, IBUKYIIUE CHUJIIBI
(akTophl) HBOIIOIMH, TPUCTIOCOOTIEHHOCTD OpraHU3MOB,

BUJI000pa3oBaHue, JKOJIOTHYECKUE  (haKTOPBI, SKOCUCTEMA, TIPOAYIICHTHI,
KOHCYMEHTBI, PeIyIIEHTHI, IIeM MUTaHUs, SKOJIOrHYecKasi mupamMuaa, OMoreoreHos,
o6uocdepa; ymeHue uznaratb OMOJIOrHYecKue Teopuu (IBOJIOLIMOHHAsA Teopust Y.
JlapBUHA, CHHTETHYECKasl TEOPHUS 3BOJIIOIUN ), 3aKOHBI U 3aKOHOMEPHOCTH
(3apopprmeBoro cxoactBa K.M. bapa, uepegoBanus ri1aBHbIX HAPaBICHUN U MyTEH
sBomoruu A.H. CeseprioBa, yuenus o 6uochepe B.U. Bepuaackoro), onpeaensiTs
IPAHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM; YMEHHUE BIAJETh METOAAMU Ha yYHOTO
MO3HAHUS B OMOJIOTHH: HAOIOIeHUE

Y ONHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUM, OpraHU3alus U MPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXKITY UCCIEAYEMbIMU  BEJIMYUMHAMH, 00BsICHEHUE MOJIYYEHHBIX
PE3yIbTAaTOB, UCTIOJIb30BAHHBIX HAYUHBIX TOHSATUNA, TEOPHUIl U 3aKOHOB, YMEHUE

JieJaTh BEIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB; YMEHUE BbIJICTATh
CYIIIECTBEHHBIE TIPU3HAKHA CTPOCHHS OMOJIOTHYECKUX OOBEKTOB: BUOB, TOIYJISIINH,
IPOYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B U SKOCHCTEM,
0COOEHHOCTH TMPOIIECCOB: HACIEICTBEHHON N3MEHUNBOCTH, ECTECTBEHHOTO 0TOOPA,
BUI000pa30BaHus, TPUCTIOCOOICHHOCTH OPTaHU3MOB, JCHCTBUS HKOJIOTHIECKUX
(GaKTOpOB HAa OPraHU3MBbI, IEPEHOCA BEILIECTB U OTOKA YHEPTUH B IKOCUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUH B SKOCUCTEMAX CBOEM MECTHOCTH, KPYTOBOPOTA BEILIECTB U
OMOreoXMMHUYECKUX LIUKIIOB B Ouocdepe; yMeHue MpUMEHSITh OJTyYEHHbIE 3HAHUS TSI

00BSICHEHUSA OMOJIOTHUECKUX
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IMpOICCCOB U HBJ'ICHHfI, AJI1 IPUHATHUA TPAKTHYCCKHUX pGH_ICHI/Iﬁ B HOBCCHHGBHOﬁ KU3HU
C 1IeNbl0 o0ecreyeHus: 6€30MaCHOCTU CBOETO 3JJ0POBbS U 310POBbSI OKPYKAIOLIUX
JoJeH, COOII0IEHUSI HOPM IPAaMOTHOTO MOBEACHUS B OKPYXKaloLel MPUPOAHON cpeae,
IIOHUMAHHUC HGO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/DKGHI/II\/’I COBpCMCHHOfI OMOJIOTUH JJIA
paOHAIBHOI'O IMIPHUPOAOIIOJIB30BaHMA; YMCHUC PCIIATL OJICMCHTAPHBIC OHMOJIOTNYECKHE
3aga4u, COCTaBIATh CXCMBbI

MepeHoca BEIISCTB U DHEPTHU B DKOCUCTEeMax (IIeNMU IMMHUTAHWs), YMCHHE BBITIOJIHSTH
1a0bopaTOpHBIC U MPAKTHYECKHUE PaOOTHI, COOTIOAATH MPABHIIa
npu paboTe ¢ Y4eOHBIM W JITAOOPATOPHBIM OOOPYJOBAaHWUEM; YMCHHE KPUTHUYCCKU
OIICHMBATh W HWHTEPHPETUPOBATH HMHGPOPMAIMIO OHOJIOTHYCCKOTO  COJCPIKaHMUS,
BKJTFOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB (CPEACTBA MACCOBOM
uHPOpMAIMK, HAYYHO-TIONYJSPHBIC MaTepuajbl), pPaccMaTpuUBaTh TJI00ATBHBIC
HKOJIOTHYECKHE MPOOJEMbl COBPEMEHHOCTH, (DOPMHUPOBATH [0 OTHOIICHUIO K HHM
COOCTBEHHYIO TIO3MIIMIO; YMCHHE CO3]I1aBaTh COOCTBEHHBIC ITMCHMCHHBIC W YCTHBIC
cooO1eHus, 00001Iasi OMOJOTHYECKYI0 WH(OpPMAIMIO U3 HECKOIBKUX HMCTOYHUKOB,

I'paMOTHO HUCITIOJb30BATbh MMOHSATUNHBIN alrapar OHOJIOTHH.
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10 KJIACC
HaumenoBanue
Ne | pazgenoB u  Tem | KomudectBo [IporpamMmmMHOe copepkaHue OCHOBHBIE BUJIBI I€ATEIHHOCTH
n/n | y4eOHOro 4acoB oOy4arommxcs
npeaMera

Tema 1. buoJsiorusi Kak Hayka

1.1 | Buosiorus B cucreme 1

HayK

buonorus xkak Hayka. CBsiz3u OMOJIOTHH C

OOIIIECTBEHHBIMH,  TEXHUYCCKUMH U
IPYTUMH  €CTECTBEHHBIMH  HayKaMH,
dbunocoduei, penuruei, ITUKOH,

ACTETUKON W mpaBoM. Ponb OGuosoruu B
dbopMuUpOBaHUN COBPEMEHHOW Hay4YHOU
KapTuHbI Mupa. CrucreMa GMOIOTMYECKUX
HayK. /Jemoncmpayuu:

llopmpemwvi: Y. JlapBun, I'. Mennens,
H. K. Konsnuos, /Jx. Yorcon nu @. Kpuxk.

Tabauywl u cxemol: «MeTOIBI HO3HAHUS
YKABOU IIPUPOIBI»

PackpeiBaTh cojepkaHu€ TEPMHHOB U
MOHATUI: HAy4YHOE€  MHUPOBO33pPECHHUE,

Hay4yHas KapTUHA MUPA, HAYYHBIA METO/I,

TUIOTE3a, Teopus, METO]IbI
UCCJIeIOBAHMUS.
XapakTtepu3zoBatb ~ OHOJOTHIO  Kak

HayKy, €€ MECTO U pOJib CPEAN APYrUxX
€CTECTBEHHBIX HaYK.

[lepeuncnsate pa3gensl OWOIOTHU B
COOTBETCTBHE C OOBEKTAMU HU3YUYCHUSI.
HaspiBatp BAKHEHUIIINE OoTpaciu
OMOJIOTMYECKUX 3HAHMM W 3a]ayW,
crosiue nepe ouomorueit XXI B.
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1.2 | Metoabl MMO3HAHUA Meronpl  NO3HAHUSA ~ KUBOM PackpeiBaTh conep:kaHUE TEPMHUHOB
KUBOM TIPUPOJIBI HPpUPOIBI (HaOmoAcHNE, Y MOHSITUI: HAYYHBINA METOJI, METO/IbI
3KCIIEPUMEHT, ONHMCaHMUE, HCCIICIOBAHMS
U3MEPEHHUE, KJaccudukanus,
XapakTepu3oBaTb OCHOBHBIE METOBI
MOJICTTUPOBAHMUE, .
MO3HAHUS KUBOM MPUPOIBI:
CTaTUCTUYECKAs o0paboTka
HaOJII0/ICHUE, DKCIEPUMEHT, OIMCAHHUE,
JTAHHBIX).
M3MEpEHHUE,
Jemoncmpayuu: KJaccuduxanus, MOJICTTUPOBAHMUE,

Tabauywl u cxemvt: «KMeTOABITIO3HAHUS
KUBOU MPUPOIBI».

Jlabopamopnuvle u npakmuueckue
pabomut:

[TpakTuyeckas padora No 1.

«Hcnmonp3oBaHue
METOJIOB npu
OHOJIOTHYECKUX OOBEKTOB)

Pa3IUYHBIX
U3y4YEeHUU

cTaTUCcTHUYecKast 00paboTKa TaHHBIX

HToro gyacoB 1o teme

2

Tema 2. 7)KuBble cUCTEMBI U MX OPTraHU3AIUA
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2.1

buonornueckue
CUCTEMBI,
MpPOLIECCHl U
A3y4YEHHUE

ux

Kupbie cuctembl (OMOCHUCTEMBI)
KaK MpeaIMeT U3yueHust OUOIOTHH.
OTauyne SKUBBIX CHCTEM  OT

HEOpPraHUYECKON HPUPOJIBL.
CaoiicTBa OWOCHCTEM H  HX
pazHooOpasue. YpoBHuU
opraHu3aluu ouocucrem:
MOJIEKYJISIPHBIH, OpraHoOUIHO-
KJI€TOYHBIH, OpPTraHU3MEHHBIM,

MOMYJISIITUOHHO-BHUIOBOM,
3KOCUCTEMHBIN
(OmoreoreHOTHYECKHIA),
OorocQepHBIi.

Hayxku, n3yuaromine 6MocucTeMbI Ha

Pa3HbIX YPOBHAX OpraHU3alUU.

PackpriBaTh conepkaHue€ TEPMHUHOB U
MOHSATUN:  CcUCTeMa, OuoJoruyecKas
CUCTEMa, JIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA >KUBBIX CHUCTEM,
OOMEH BEIIECTB, Pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACJIEJICTBEHHOCTb,
U3MEHYUBOCTD, pa3IpakuMoCTh,
HHEPro3aBUCUMOCTb, YPOBHU
opraHu3anuu  Ku3HU  (OmocucTeMm).
XapakTepu3oBaTh TPUHIIUATIBI
OpraHu3aIui OUOCUCTEM: OTKPBITOCTD,
BBICOKast YHOPSI0YEHHOCTD,
caMOperyJsius, UEPAPXUIHOCTb.
[lepeuncnsaTh yHUBEpCAIbHBIE CBOICTBA
€IMHCTBO XUMHUYECKOTO

COCTaBa, Pa3paKuMOCTh, JBHKEHHUE,

KHBOTI'O:
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Jemoncmpayuu:

Tabauywvl u cxemwvl: «OCHOBHBIC
NPU3HAKU KU3HW», «YPOBHU
OpraHu3aluu KUBOU

npupoasl». Moxaenb MOJIEKYJIbI
JIHK

rOMeOCTa3, pPOCT U pa3BUTHE,
HAaCJIEICTBEHHOCTh, U3MEHYHUBOCTD,
sBONMIOLIMS  (TpUCTIOCOOJIEHHE K
M3MEHSIOIIIMCS YCIIOBUSIM).
[TpuBOIUTE TIPUMEPHI OUOCHCTEM
pa3HOTO YpPOBHS OpraHU3ANNH H
CpPaBHHMBATh MPOSIBICHUS CBOWCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu3oBaTh OCHOBHEIE
IIPOIIECCHI, IIPOTEKAFOIIIHE B
onocucTteMax: OOMEH BEIISCTB H
IIpPEeBpAILCHUE SHEPTHH,
CaMOBOCIIPOU3BEICHHE,
caMOperyJIsIus, Pa3BUTHE.

Coburonath mpaBuiia 6€pexxHOro
OTHOUIICHUSA K )KMBOW IPUPOJIEC

HToro yacoB 1o Teme

1

Tema 3. XumMuuecKkuii COCTAB M CTPOEHHE KJIETKH
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3.1

XUMHWUYECKUU COCTAB
kinetkn. Boma wu
MUHEPAIBHBIE COJIA

XUMHWYECKUU COCTAB KJIETKMU.

XUMHYECKue DJIEMEHTBHI:
MAaKpO3JIEMEHTBI,

MUKPODJIEMEHTHI. Bona 51
MHHEpPaJIbHbIE BEILIECTBA.

CDYHKI_[I/II/I BOIbl U MHHCPAJIBbHBIX

BeliecTB B kietke. [lonpnepxkanue

OCMOTHYECKOTO OaaHca.
Hemoncmpayuu:
Huazpammuor: «Pacnpenenenue

XHUMHMYECKHUX 3JI€MEHTOB B HEXKHUBOM

PackpbIBaTh conepxaHiue TEPMUHOB U
MOHSTHI: JIEMEHTHI-OMOT€HBI,
MaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI;
MUHEpaJIbHBIE BEIIECTBA, MOJIEKYIIA
BOJIbI KaK JMIOJIb, BOJIOPOIHBIE
CBSI3U; TUAPO(UIIbHBIE U
ruipopoOHbIE BEIIECTBA.
Jloka3pIiBaTh €IMHCTBO 3JIEMEHTHOTO

COCTaBa KaK OJHO H3 CBOMCTB KHBOTO.
PaCHpC,ZIeJ'ISITB XUMHUUYCCKHEC DJICMCHTEI

IpUpPOIE», «Pacmipenenenue
XUMUYECKUX  D3JIEMEHTOB B  KUBOU
IPUPOIE». Tabnuyer  u  cxemvl:
«Ilepuoanueckass TabIuIa XUMUYECKUX
AIIEMEHTOBY,

«CTpOeHNEMOJIEKY Bl BOJIBI»

II0 TpyIaM B 3aBUCUMOCTH

oT KOJINYECTBEHHOTO
IIPEICTABUTEIILCTBA B OpPraHU3ME;
XapakTepu3oBaTh  pOJIb  OTACIBHBIX
DJIEMEHTOB.

BbIBIATE CBSI3b  MEXKAY COCTaBOM,
CTPOEHUEMMOJIEKYJIBI XUMHYECKOTO
COEIIMHEHUSA U ero (PYHKIMSIMHU B KIETKE
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3.2 | benku. CoctaB u benku. CoctaB u cTpoeHHe OEIKOB. PackpbiBaTh colepxkaHue TEPMUHOB M
CTPOCHUC 0eKoB AMUHOKHUCIIOTBI — MOHOMEPHI 0EeJIKOB. MOHSITUMH: 6eHKI/I, IMOJIMMCPbI, MOHOMCPHEI,
HezaMeHUMBbIE " 3aMEeHMMEle | AMUHOKHMCIIOTBI,  HENTUAHAs  CBA3b,
AMUHOKHUCJIOTEHI. AMUHOKHCITOTHBIN | HIOTHIICTITHL, ACHATyparus.
cocTaB. YPOBHH CTPYKTYpBI GeIKOBOi XapakTepu3zoBarh O€JIKHM KakK KJacc
MOJIEKYJIbI  (TepBUYHAs, BTopMyHas, | OPTaHMICCKUX COCAMHCHNH,
TPETHYHAS U YCTBEPTHYHAS CTPYKTYPA). KIacCH(UUMPOBATE MX MO  CTPOCHHIO
. rI00yJIsipHbIe U GUOPUIUISIPHBIE OETTKU
XUMHUYECKHUE CBOMCTBA OEITKOB. ( yp udp P )
MIEPCUYUCTIATD u XapaKTepru30BaTh
buonorundeckue GpyHKIUH OSIKOB.
byHKIIMN OENKOB
Hemoncmpayuu:
Tabnuyst u cxemovl: «CTpOSHHE MOJIEKYJIbI
oenkay.
Obopyodosanue.: CBETOBOH MUKPOCKOTI,
MUKpOTpEnapaThl
3.3 | depmeHTHI — depMeHTHI — OMOIOTHYECKHE PackpeiBaTh cojepkaHu€ TEPMHUHOB H
OMOJIOrUYECKHE KaTaJIu3aToOPBI. MOHATUN: (EePMEHTHI, aKTUBHBINA ILICHTP,
KaTaJIn3aTopbl cyOcTpaTHas cnenuUIHOCTb,

Crpoenue QepmeHTa: aKTUBHBIA IICHTD,
cybcTpaTHas crienupUIHOCTD.

Kodepmentsl. Buramunbl. Otinnuus
dbepMeHTOB

KOopepMeHTBI,  OCIKH-aKTUBATOPHl |
OENKU-UHTUOUTOPHI.

VYka3bIBaTh OTIANYUS PEPMEHTOB
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OT HEOPTaHUYECKUX KaTaJIU3aTOPOB.
Jemoncmpayuu:

Tabnuyet u cxemol: «CTpoeHue
bepmenTay.

Obopydosanue:  000pYyIOBaHHE
JUISL  TIPOBEJICHUSI HAOJIOJCHUIA,
U3MEPECHUH, AKCTIIEPUMEHTOB.
Jlabopamopnuie u
npakmuyeckue paoomaoi:

JlaGoparopnas pabora Ne 1. «M3yueHue
KaTaJTUTUYECKOU AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIIa3bl WIH
KaTanasbl)»

OT HEOPraHWYECKHUX KaTaju3aTOpOB.
OOBsICHATE  poib  (PEPMEHTOB B
(GYyHKUMOHUPOBAHUH KUBBIX CUCTEM, B
IPOMBIIUIEHHOCTH, B MEAMUIMHE, B
IIOBCETHEBHOM KU3HU YEIIOBEKA
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3.4

YraeBoasl. JInnnunaer

VYrneBonbl: MOHOcCaxapuabl (TIIOKO3a,
prbo03a 1 1e30Kkcupud03a), Tucaxapuabl
(caxaposza, JaKTO3a) U TMOJUCAXaAPHUIBI
(KpaxmaJ, TJTUKOTeH, LEJUTI0I03a).
byHKIMHN
yTJI€BOOB. JIMMHIBI: TPUTITHIIEPHUIBI,

buonormnueckue

dbocdonunuapl, CTepOUIbI.

IMunpodunsHO-TUAPOGHOOHBIE CBONCTBA.

buonornueckue pyHKIIMM JTUTIH]IOB.
CpaBHeHuUe yriieBoJoB, OEIKOB U
JUNUJ0B KaK UCTOYHUKOB SHEPTUH.
Hemoncmpayuu:

Tabauywl u cxemwvi: «YTICBOIBIY,
«JInmaery.

PackpbIBaTh comepxaHue TEPMUHOB U
TIOHSTHI: YTJIEBOIBI, MOHOCAXaPH/IBI,
JMCaxapyuIbl, TOJIMCAXapHUIbl, TIIIOK03a,
pubo03a, 1e30kcupudo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJUTF0I03a
(kneTyaTKa), Kpaxmal, TJIMKOTeH;
JUTUIBI, TPUTITUICPUIBI (GKUPBI,
Macia), Gpochoaumnu b, CTEPOUIHIL.
XapakTepu30BaTh YIJICBOIbI, TUITUIBI
KaK KJIacC OPraHMYECKUX COCTMHCHUI.
KnaccuduumpoBaTs yriieBOAbI U JTUITHIBI

[0 CTPOCHUIO; TMEPEUUCIATh (PYHKIIUU
YIJIEBOAOB U JTUMHUIOB.

Obopyoosanue: 000pyI0BaHUE
JUTSl TIPOBE/ICHMS HAOIIOCHUH,
U3MEPEHUH, SKCIEPUMEHTOB

CxemMaTH4eCcKu U300pakaTh CTPOCHUE
MOJIEKYJT YTJI€BO/IOB, JTUIHIO0B
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3.5 | HykneuHnoBbie Hyxkneunossie kucnotel: JJHKu PHK. | PackpeiBaTh conepxaHue TEPMUHOB U
KUCa0Tel. ATD HyxneoTuasl — MOHOMEpEI | TIOHATHH: JI€30KCUPUOOHYKIICHHOBASI
HYKJICHHOBBIX KuCI0T. Crpoenme u | kKuciota (JIHK), pubomykizenHoBast
¢yukiuun THK. Crpoenne u ¢pynkuuu | KUCTOTa (PHK), HYKICOTHL,
PHK. AT®: crpoene u Oynxipm. | OTHHYKICOTHIAHAA HEIH
Jlemoncmpanuu: (MOMMHYKIICOTH]T),
KOMILIEMEHTapHOCTh ukiuun  JIHK
Ilopmpemui: Ix. YorcoH, @. Kpuk, P » (ymiaL A
XpaHEHUe U Nepeiada HacleCTBEHHOM
M. VYwunkuac, P. @paHkiuH. (xp e a
uH(popMaImm); BU/IbI PHK
Tabnuysl u cxemol:
(uaopmanmoHHas, TpPaHCIIOPTHAs,
«Hyxknennosbie kuciotsl; JJHK»,
pubocomainbHas); ajaeHo3uHTpUdochar
«buocunre3 Oenka», «CTpoeHue
(ATOD), MaKpO3prudecKas CBSI3b.
MoJieKyJibl ATDy.
XapaKkTepu3upoBaTh HYKJIEHHOBBIE
Obopydosanue: CBETOBOI MUKPOCKOTI, KHCJIOTHI KaK XUMHUYECKUE COCTUHEHUS 1
MUKPOIpENnapaThbl .
HOCUTEIHN HACJIECTBEHHOM
uHpopMaImm.
OTtmedaTh OCOOEHHOCTH CTPOCHUS
MOJIEKYJ HyKJIEMHOBBIX KucioT (JJHK,
PHK) u ATO®.
CxemaTH4ecKku U300pakaTh CTPOCHUE
HYKJICOTU0B, MOJIEKYJI HYKJIEUHOBBIX
kucinot, AT®
3.6 | Uctopust u MmeToas [{uTomorust — Hayka O KJIETKE. PackpeiBaTh copepxkaHue TEPMHUHOB

W3y4YEeHUsI KIETKHU.
Knerounas teopus

Knerounas TeopUs -
B3aUMOJEHCTBUS uaeH U (HaKToB

IIpUMeED

U TIOHATHUM: KJIETKA, IIMTOJIOTHS;
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PacKpbIBaTh COZEpKaHUE
MOJIOKEHUN

B HAYYHOM ITO3HAHUMU.

Metobl U3y4eHUs KICTKH.
Jemoncmpayuu:

Ilopmpemur:

A. Jleenryk, P. I'yk, T. IIBann, M.
[Inennen, K. bap, P. Bupxos.
Obopydosanue. CBETOBOM MHUKPOCKOTI,
MUKPOIpENnapaThbl pPacTUTENbHBIX,
KUBOTHBIX HMOAKTepUATbHBIX KIIETOK;
pUCYHKH ¢  MuKpodoTorpadusiMu
KJIETOK, TIOJIy4YEHHbIE C TIOMOILbBIO
CBETOBOI'0 U 3JIEKTPOHHOTO MUKpPOCKOMa

KJIETOYHOU TEOPHUH.

Ilepeunciste 51 XapakTepu3oBaTh
OCHOBHBIEC METO/Ibl U3YUYEHHUS KIIETKHU:
(MpUTOTOBJIEHUE CPE3OB, OKPALTUBAHUE,
MHKPOCKOITUPOBAHMUE,

HEHTpU(PyTrupoBaHue,
KyJbTUBUPOBAHUE KIIETOK U TKAHEM)
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3.7

Knerka
IIeJIOCTHAs
JKUBast
CHCTEMA

KakK

Kierka kak nenocTHas )uBasi CUCTEMA.
OO61re Npu3HAKY KIETOK: 3aMKHYTasl
HapyxHast MeMOpaHa, moJiekynsl JJHK
KaK T€HETUYECKUU armapar, CUCTEMa
cuHTe3a Oenka. Tumbl KIeTok:

JQYKAPHUOTHUUICCKAA U IMMPOKAPHUOTHUYICCKAs.

Oco0eHHOCTH CTPOEHUS
POKAPUOTHUYECKOM KIIETKHU.
Krnerounas crenka 6akrepuit. CtpoeHue
JYKapuOTUYECKON KiIeTKH. OCHOBHBIE
OTJINYUSI PACTUTEITLHOW, XKUBOTHOU W
rpuOHOM  KiIeTKU. [loBepXHOCTHBIC
CTPYKTYpbl — KJI€TOYHAs CTEHKA,
TIMKOKAJIMKC, 1754 GbyHKINU.
[TnasmaTuyeckasimemOpaHa,

PackpeiBaTh comepkaHWe TEPMUHOB U
MOHATHH: KIETKH (dyKapuOoTHYECKas,
MPOKApUOTHYECKasi),  IUIa3MaTU4YecKas
MeMmOpaHa (rurazmanemMma),
[VIMKOKAJIUKC,  TPAHCIOPT  BEIIECTB
(macCUBHBIM, AaKTHUBHBIN), SHIOLMTO3
(paronmTo3, MNUHOIUTO3), IK3OIMTO3,
KJICTOUHAs CTCHKA, HYKJICOU/I.
CpaBHUBaTh MEXIY COOOM

AYKAPUOTUYECKUE U MPOKAPUOTUUECKUE
KJIETKH; OTMEYaTh CXOJICTBO M Pa3THMIMS

B CTPOCHHUU KIIETOK OaKTepui,
’KUBOTHBIX, PACTEHUH U TPUOOB
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ee CBOMCTBA U (PYHKIIUH.
Jemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBann, M. Ilneitaen, K. bap,

P. Bupxos.

Tabnuyvr  u  cxemwl:  «CTpoeHHE
J3YKapUOTUYECKOU KIIETKHY,
«CTpoeHHne  JKMBOTHOM  KIJIETKW»,

«CTpoeHre pacTUTETBHON KIETKU»,

«CtpoeHue IPOKAPUOTUYECKOU
KIIETKI.

Obopyoosanue: CBETOBOM
MHUKPOCKOII, MUKpOIpenapaTsl
pacTUTENbHBIX, ’KUBOTHBIX U

OakTepuaIbHBIX KIETOK
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3.8

Crpoenne
3YKapUOTUYECKON
KJIETKH

[uTormazma u ee OpraHoOUIbI.
OnHoMeMOpaHHbIE OPTaHOU bl KIIETKHU:
OIIC, anmapart ['osibmxu, JIHM30COMBI.
[losryaBTOHOMHBIE OpraHOMIbI
KJIETKA: MHUTOXOHJPHUH, TUIACTUIBI.
[IpoucxoxeHne MUTOXOHAPUNA U
wiactul. Buael mnactu.
HememOpanHbie opraHouabl KJIETKH:
pubOCOMBI, KJIETOYHBIN LEHTD,
HEHTPUOIH, PECHUYKH, KT'YTHKH.

OyHKIUN OpraHoOUJ0B KJIETKHU.
Bxutouenust. Anpo — peryssiTOpHbIN
HeHTp KieTku. CTpoeHue siapa: siaepHas
00o0J104Ka, Kapuoria3ma, XpOMaTHH,

PackpbeiBaTh comepikaHWe TEPMHHOB U
MOHATHH:  ITUTOIUIa3Ma,  OPTAHOUJIBI,
SHJIOIIJIa3MaTHYECKAsSICETh (BIIC),
anmapat [ oJIbIKu, TU30COMBI, BaKyOJIb,

MUTOXOHIPHH, TUTaCTHUIBI
(XJ10pOIIacTHI, XPOMOILIACTHI,
JICHKOIIACTHI), pubOCOMBI,

MUKpPOTPYOOUKH,  KJIETOUHBIH  IIEHTP
(leHTpocOoMa), PECHUYKH, O KTYTHKH,
BKIJIIOUEHHUS, SO, siiepHast 000J0YKa,

KapuoIiiama, XpOMATUH,  AOPBIIIKO,

XpOMOCOMBEI.
OnuceIBaTh CTPOCHUC
BYKapHOTH‘ICCKOﬁ KJIICTKH I10

M300paKEHUAM U Ha MUKpPOIIpenaparax;
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SIPBILLIKO. XpOMOCOMBI.
TpaHncopT BemECTB B  KIETKE.
JHemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk, T.
[[IBann, M. Ilneitaen, K. bap,

P. Bupxos.

Tabnuyvr  u  cxemwvl:  «CTpoeHHE
J3yKapUOTUYECKOU KIIETKHY,
«CTpoeHHne  KMBOTHOH  KJIETKW»,

«CTpoeHHE pACTUTEIBHON KICTKNY,
«CtpocHue IPOKAPUOTUIECCKOM
KIeTKN», «CTpOCHHE s/Ipa KICTKIY.

Obopyodosanue. CBETOBOM MUKPOCKOTI,
MUKpPOIIpErapaTbl PaCTHUTEIBHBIX U

YKUBOTHBIX KJICTOK.
Jlabopamopnbsie u npakmuueckue
pabomut:

JlabopatopHas padora Ne 2. «U3yuenue
CTPOEHUS KIETOK PACTEHUH, )KUBOTHBIX H
OaKkTepHii MO MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpETapaTax M UX ONMHCAHKE)

KJIacCU(UIUPOBATH OPraHOWABl B
3aBUCUMOCTH OT OCOOEHHOCTEH HX
CTPOCHHUS (omHOMEMOpaHHBIE,
JIByMeMOpaHHbIe, HEMEeMOpaHHbIC);
byHKIIUU
OpraHoujia B KJIETKeE.

OIHCHIBATH Ka)KJI0TO
XapakTepu3oBaTh KJIETOYHOE PO KaK
MECTO XpaHeHHUs], nepeaaun (yIBoeHUE
XPOMOCOM) U peannzanuu
(TpaHCKpUIIIIHS ) HaCJIECTBEHHON
uH(GOPMAIIH KIETKH.

[lepeuncnaTh U ONMCHIBATH KOMIIOHEHTHI
A1pa U ux QyHKIUY;

CxemMaTH4YHO H300pakaTh CTPOEHUE
PACTUTEIILHOW U XKUBOTHOW KIIETKH.
OOBSCHATH
3HAUYEHHE TPaAHCIIOpTa BEMIECTB B
KJIETKE

OHOJIOTHYECKOE

Hroro yacoB mo teme 8

Tema 4. ’KuzHeaeaTeJbHOCTDL KJIETKH
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4.1

OOMeH BEIIECTB.

IInmacTuueckui
OOMEH.
doTtocunTes.
XEeMOCHHTE3

OOMeH BeIIECTB, WM META0O0IU3M.
Accummisinus (TIaCTUYECKUI OOMEH)
U JTUCCUMIIANMS  (SHEPTeTUYCCKUN
00OMEH) — JIB€ CTOPOHBI €IMHOTO

PackpsiBaTh copepkaHie TEPMUHOB U

HOHSTHM: oOMeH BEILIECTB u
npeBpalieHue SHEPTUU
(MeTaboau3m), ACCUMUJISALIMSA,

IJIACTUYCCKHUI OOMCH,
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npoiiecca Mmetabonuszma. Posb 3aK0HOB
COXpaHEHUs BEIIECTBA U JHEPIMU B
Twuner

MOHUMAHUU  MeTadoIu3Ma.

oOMEHa BEUIECTB: AaBTOTPO(PHBIM U
rereporpodHbiii. Ponb ¢depmeHTOB B
oOMeHEe BEUIECTB M NPEBpALIECHUU
DOTOCHUHTES.

OHCprUun B  KIICTKC.

CaeTtoBas )51 TCMHOBAsA (1)213131

dboTtocunTe3a. Peakumu ¢poTocuHTE3A.
O¢ddexTuBHOCTH HOTOCHHTESA.
3nauenue (HOTOCUHTE3a JJI KU3HH HA
3emie. Bnusinue yclioBuil cpeibl Ha
dboTocuHTE3 U CIIOCOOBI OBBIIIEHUS
€ro MPOAYKTUBHOCTHU Y KYIbTYPHBIX
pacTEeHUM.
XEMOCHHTES.
XEeMOCHHTE3UPYIOINUE  OaKTEpHH.
3HaueHUE XEeMOCHHTE3a JJISl )KU3HU
Ha 3emIe.

Hemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauywvl u cxemol: «XIJIOPOILIACTY,

«DPOTOCUHTES»

JTUCCUMUJISIIHS, HEPTeTUICCKUN
oOMeH, dboTocuHTE3, dboTonus,
dbochopunupoBanue, EPEHOCUUK

MIPOTOHOB, XEMOCHHTE3.
OnuceiBaTh (POTOCUHTE3, MPOIIECCHI,

MPOTEKAIOIINE B CBETOBOW U TEMHOBOM

dbaze.
BBISBIIATE  NMPUYUMHHO-CIICACTBECHHBIC
CBSI3U MEXTY TOTJIONICHUEM

COJTHEUHOM 3HEPruM XJIOPOPUIIOM U
cUHTE30M MoJieKyl ATO.

CpaBHUBaTh  HUCXOJHbIE  BEILECTBA,
KOHEYHbIE TPOAYKTBI U  YCJIOBHS
MPOTEKAHUsS PEaKUUHd CBETOBOM M
TEMHOBOM dbass dboTocuHTE3A;
CpaBHUBaTH dboTocuHTE3 u
xemocuHTe3. OrneHuBaTh 3HAUYCHHE
dboTocHMHTE3a M XEMOCHHTE3a  JIIA

JKU3HU HA 3emie
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4.2

DHEPreTUYeCKui
oOMeH

DHepreTuueckuii oOMEH B KIETKE.
PacuierieHne BemiecTB, BBIACICHUE U
aKKyMYJIMPOBaHUE YHEPTHH B KICTKE.
DraIbl 3HEPreTUYecKoro ooOMeHa.

I'mukonus. bpoxeHneun ero BUbI.

PackpbIBaTh coaep:kaHle TEPMUHOB U
NOHATHI: DHEPreTHYeCKuil O0OMeEH,
IJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHNE,
CHUPTOBOE OpOXkKEHUE, OMOIOrHUECKOe
OKHCJICHHE, KIIETOYHOE JbIXaHue,
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Kucnopoanoe okucienue, nim

KJICTOYHOC IbIXaHUC.

OkucnurenbHoOe

dbochopunupoBanue.
O(PhHEeKTUBHOCTh  DHEPreTUUECKOTO
oOmeHa.

Jemoncmpayuu:

Tabauywl u cxemwvi: « TUIBITATAHUSY,
«MeTtabonuszm», «MUTOXOHAPUSIY,

«IHEpreTuYecKuii 0OMeH»

JTACCUMMIISIIAS, dbepMeHr.

XapakTepu3oBath OOMEH BEIIECTB U
NpeBpalllEHUe SHEepruu (MeTadon3M)

Kak OJHO UX CBOMCTB ZKHBOTI'O.

[lepeyucnsateh O0COOCHHOCTH

IIACTHYCCKOITO0O W SHCPICTUYCCKOIO

oOMeHa B KIJIICTKC, YCTaHaBJIMBATb

B3aUMOCBA3b MCKY HUMH. Paznuuats

THIIBI OOMeEHa BCIICCTB B KIICTKC:

aBTOTPO(HBIN U TETEPOTPOPHBIIA.
OnuceiBaTh 3Tanbl SHEPreTHYECKOrO
oOMeHa (TOATOTOBUTEILHBIM,
OCCKHUCIIOPOJIHBINA, KHUCIOPOJIHBIN) U
CpaBHHUBAaTh WX  MEXIy  COOOM.
XapakTepu3oBaTh PEaKIUU TIIUKOJIN3A,
OpoXXeHHs, KJIETOYHOTO  JbIXaHWS;
BBIABJISITH  NPUYUMHHO-CJIEJICTBEHHbIC
CBSI3U MEXIY TITUKOJINU30M, KJIETOYHBIM
JIbIXaHUEM U CUHTE30M MoJjieKkys1 ATO.
CpaBHUBATH 3¢ (HEKTUBHOCTH
OCCKHUCIIOPOJIHOTO M KHUCJIOPOJIHOTO
JTamnoB
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4.3

buocunTes 0enka

Peaxuuu MaTpu4yHOro cCUHTE3A.
I'enetnueckas unpopmamus u JHK.
Peanuzauus renetnueckoit nuudopmanuu
B KJIETKE. | €eHETUUECKU KO Uero

PackpsiBaTh conepkaHue TEPMUHOB
Y MOHSTHI: T€H, TCHETUYCCKUN KO/I,
MAaTPUYHBI CUHTE3, TPAHCKPUIILIUSA,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,

cBOMcTBA. TpaHCKPUIILIUA — MATPUYHBIN
cunte3 PHK. Tpancnsuus — 6uocunres
oenka. Oransl TPaHCIISIIIIH.
KomupoBanneamunoxkucior. P onp

pubocoMB OGMOCHHTE3E OelKa.
Hemoncmpayuu:

Iopmpemuwr: H.K. Kosb11oB.

Tabauywvt u cxemor: «Ctpoenue JIHK»,
«CtpoeHue u GyHKITMOHUPOBAHUE TCHAY,
«CunTe3 Oenka», «Pemmmkanus JITHK»,
«['eHeTHYECKUN KOI.

Obopyodosanue. MOJIEIN- aNIIAKAIIAN
«Ynsoenne JIHK u Tpanckpunmus»,
«burocuHTe3 OenKa»

pI/I6OCOMa, CHTpPAJIbHAA J0IMa,

MOJIEKYJIsipHasi OUOJIOTHS.

OnpenensaTh CBONCTBA TE€HETUYECKOTO
KoJla (TPUILIETHOCTh, OJIHO3HAYHOCT,
BBIPOXKJICHHOCTb, YHUBEPCAJIBHOCTD,
HETEePEKPHIBAEMOCTh, HEMPEPBIBHOCTH).
OnuceiBaTh ATaNbI peanuzanuu
HACJIeICTBEHHOM MH(POPMAIIUU B KJIETKE.
CpaBHMBaTh  peakUMM  MATPUYHOIO
cuntezamoiiekys PHK u Genka B kiteTke
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4.4

Hexnerounsie
(OpPMBI )KM3HU —
BUPYCHI

Hexknerounsie poOpMBbI )KU3HU — BUPYCHI.

Uctopus otkpeitus Bupyco (. .

HBaHoOBCKHiN).
OcobenHoctu CTpOEHUs U
KU3HEHHOTO IIUKJTa BUPYCOB.

bakrepuodaru. bone3snu pacrenuii,
KUBOTHBIX U YEJIOBEKA, BBI3IBAEMBIEC
BUPYCaAMU.

Bupyc nmmyHoneduinra yesoBeka
(BUY) — Bo3OyauTens

CIIMla. OOpatHas  TpaHCKPHIIIIHS,
peBepTas3a u MHTEerpasa.

[MpodunakTrka pacmpocTpaHCHHUSI
BHUPYCHBIX 3200JIeBaHUH.

PackpriBaTh copepkaHuE TEPMUHOB
W TOHATHI: BUPYC, BHUPYCOJIOTHUS,
Karncujg,  Oakrepuodar,  BUPYC

UMMYyHOIe(pUIITa 4eJI0BEKA

(BUY), oHKOT€HHBIE BUPYCHI.

XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOYHYIO bopmy KU3HH,
0COOEHHOCTHU CTpOEHUs u

BUPYCOB.
OnuceIBaTh )KM3HECHHBIN IIMKJI BUPYCOB
UMMYyHoIepumTa YeJI0BeKa;
pasnmuuath Ha pucyHkax BTM ((Bupyc
tabayHOM  MoO3awWku), Oaktepuodar,

BUY.

KU3HCACATCIIBHOCTHU

Hemoncmpayuu:

Ilopmpemuwi: J]. . IBaHOBCKUH.
Tabnuyer u cxemvl: «Bupycom»,
«bakrepuodarny; «CtpoeHue u
*u3HeHHbIN tukia Bupyca CIIN/la,
OakTepuodaray.

Obopyodosanue: MOJIENb CTPYKTYPBI

JAHK; MmarHuTHas MOJi€Ib-alInKaIys

OO6O0CHOBBIBATh M COOJIOIATH MEPHI
npO(UIAKTHUKY  pacpOCTPaHEHUS
BUPYCHBIX 3a00yIeBaHUM
(pecnipaTtopHbIe, KEIyJO4YHO-
KUIIIEYHBIC, KIEIIEBOM dHIIePanT,

BUY-undexums)
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«CTpoeHHE KIETKN

Hroro yacoB mo teme 6

Tema S. PasMHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB
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5.1

JKuzaeHHbIA

LIUKIT KJICTKH.
JleneHne KIIETKH.

Muto3

KneTouHsIi UK, WX KU3HCHHBINA ITUKJI
kinetku. Uatepdaza u MuUTO3.

[Ipoueccsi, MPOTEKAIOIINE B
untepdaze. Peruukamus — peakuus

marpuyHoro cuHre3a JJHK. Crpoenue

XPOMOCOM.
XpOMOCOMHBIM Ha0Op — KapUOTHIL
JIuTnou JHbIN u raraIouTHBIN

XpOMOCOMHBIE HaOOpbhl. XPpOMAaTHUIBI.
Iutonornueckue OCHOBBI
Pa3MHOXKE€HUSI W HMHAWBUAYAIBHOTO
pa3BUTHS OPTaHU3MOB. [[eNleHne KIeTKu
— muto3. Craguu muto3a. IIporecchl,
MPOUCXOAAIIME Ha Pa3HbBIX CTAAUAX
MHTO3a. buonoruueckuit CMBICJI
muto3a. [Iporpammupyemass THOCNTb

KJIICTKH — aIlOIITO3.

PackpeiBaTh coaepxaHne TEPMHUHOB U
NOHSTHI: KJIETOUHBIN LUK, UHTep(da3a,
peayIUIMKalus, XpOMOCOMa, KapUOTHII,
rarIOUJHbIN, JUTIIOUIHBIN
XpOMOCOMHBIN  Ha0op, XPOMAaTHUJIBI,
MUTO3 ero craauu: npodasa, metadasa,
anadasza, Tenodasa.

OnuchIBaTh )KU3HEHHBIN IUKJT KIETKH;
MEPEUUCIISITh U XapaKTepU30BaTh

MMCPHUOAbI KIICTOYHOTI'O IHKIJIAa,

CpaBHMBaTh WX  MEXIy CcoOOM.

OnuceIBaTh CTpPOCHHUC XpOMOCOM,
KapuOTHUIIOB OPraHU3MOB, CPABHUBATH
XpOMOCOMHBIC Ha60p51 KJICTOK.
CpaBHI/IBaTL CcTaaunu MHUTO3a.

Pa3znuuaTe Ha MUKpoIpenapaTax
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Jemoncmpayuu:

Tabauyvl u cxemol. «KineTouHbIN TTUKIDY,
«Pennukanus JTHK», «CtpoeHnue
XpOMOCOMBI», «MHUTO3»; MarHuTHasd
MOJIEeNb-anIuInKaus «JleneHrue KIeTKny;
mozens JIHK.

Obopyodosanue: CBETOBOH MUKPOCKOT U
Mukponpenapat «Kaprnokunes B kieTkax

KOpCUIKa JIyKa».

Jlabopamopnsie u npakmuuecxkue
pabomut:
JlaGopartopnas pa6ota Ne 3.

«HaOnroienne mMuTO3a B KIIETKAX
KOHYHMKA KOPEIKA JTyKa Ha TOTOBBIX
MUKpOTIpenapaTax»

U PHUCYHKax
PackpriBaThb
CMBICII MUTO3a

CTagul  MHUTO3A.
OMOJIOTUYECKUI
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5.2

Dopmbl
Pa3sMHOXECHUSA
OpraHu3MoOB

DopMbI pa3MHOKEHHS OPTaHU3MOB:
OecroJlioe U MoJIOBOE.

Buapl 6ecrionoro pa3MHOXKEHUS :
JIeJICHUE HAJIBOE U MOYKOBAHUE
OJIHO- U MHOT'OKJIETOYHBIX,
CIOpooOpa3oBaHue, BET€TATUBHOE
pa3MHOXKEHHE.

HckycctBeHHOE

KJIOHUPOBAHUE  OPraHU3MOB,
€ro 3HaAYCHUE JJISICETICKIINH.

[TostoBOE pa3MHOKEHHE, ETOOTIMYUS OT
O€eCITI0JI0rO.

PackpsiBaTh conepkaHue TEPMUHOB
M TIOHATUW: Pa3MHOXKEHHUE, KIIOH,
MOJIOBBIE KIIETKH (rameTsl),
ANUEKIIETKA, CIIEPMATO30M/I, 3Ur0Ta,
JICJICHUE  HaABOE€, IOYKOBAHHUE,

CIIOPYJISTINS, dbparmenTanus,
BETeTaTUBHOE pa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKEHHE,
OITbIJICHHE, JIBOMHOE
OTUI0JIOTBOPEHUE, TTOJIOBBIE KETIE3HI,
CEMCHHUKH, SUYHUKU,
OIIOJOTBOPEHUE (HapyxHoe,
BHYTPEHHEE).
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Jemoncmpayuu:

Tabnuyvr  u  cxemol: «Dopmpel
Pa3sMHOXXEHUS OPraHU3MOBY, «/[BoitHOE

OIUIOJJOTBOPEHUE YIBETKOBBIX
pacTeHUI», «/lenenune KJIETKH
OakTepuny, «BereratuBHoe

Pa3MHOKCHHC paCTCHHﬁ)>, «CTpOCHI/Ie
ITOJIOBBIX KJICTOK»

XapakTepu3oBaTh
OCOOCHHOCTH W  3HAYEHUE
0ecIIoI0ro u [1OJIOBOTO

Crioco00B Pa3MHOXKECHUSI.

Briaenstob BUJIBI Oecrosoro

Pa3MHOXKCHUS; BBISIBJISITH
B3aUMOCBSI3U  MeXay (opMamu u
cmoco0aMu  pa3MHOXKEHHS, U UX
OMOJIOTMYECKUM 3HAUCHUEM.

Brnanere mpuemaMu BereTaTUBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX PACTEHUM
(Ha MpuMepe KOMHATHBIX).
XapaKkTepu30BaTh MOJOBHIE KIETKU:
SUUEKIETKH, CIIEPMATO30UIbI;
BBISIBIISITh 0COOEHHOCTHU

UXCTPOECHUS
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5.3

Merios

Meiio3. Cragun wmeno3za. [Iponeccsl,
IIPOUCXOAAIINE HA CTaIUIX MEH03a.

[loBegeHnne XpoMocoM B  MeHO3e€.

Kpoccunrosep. buonoruueckunit
CMBICJI U 3HAaYCHUE MEHO03a.
Jemoncmpayuu:

Tabnuyvt u cxemol.: «JleaeHUE KICTKUY,
«Meno3s».

Obopyoosanue: MOJIEJTh JHK;

MarduTHas MOICIIb-allIlJIMKaIllusA

((I[@JIGHI/IG KIICTKHN»

PackpeiBaTh conepkanue TEPMUHOB U
TIOHSTHM MENO03, KOHBIOTAIUA
XpOMOCOM, MIEPEKPECT
(KpOCCUHTOBEP) XPOMOCOM, TaMETHI.
XapakTepu3oBaTh MEH03 Kak crocod
KJIETOYHOTO JICJICHHUS; ONIUChIBAaTh MEHO3
10 CTaAUsM; CPAaBHUBATh CTaJIUU MEN03a
1 MUTO3a.

Paznuuath Ha pUCYHKaX CTaJIuU MEH03a;
pPacKpbhIBaTh OMOJIOTUUECKOE 3HAUCHHE
Meno3a
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5.4

O6pazoBanue u
pa3BUTHE

MOJIOBBIX KJIETOK.
OmnonoTeBopeHne

['ameTorenes — mporecc 00Opa3oBaHUS
TMIOJIOBBIX KJIETOK Y)KHUBOTHBIX. [loJiOBBIC
KENe3bl: CEMEHHHKM ¥ SIUYHUKH.

OOpazoBaHue © pa3BUTUE MOJOBBIX

KJIETOK — ramer (CrepMaTo30M,
gilleKieTka) —  CliepMaToreHe’ M
OOT'€HE3. Ocobennoctu CTpOEHUS

AULEKIETOK U CIIEPMATO30HU/10B.
OmnonorBopenue. [TapreHorenes.
Hemoncmpayuu:

Tabauywvl u cxemol: «llpsimoen
HEMpsIMOE pa3BUTUE», «I ameToreHes y
MJIEKOMUTAKOUIMXHU YEIIOBEKAY.
Obopyoosanue.: Mojiellb MeTada3zHOM
XpOMOCOMBI, MUKPOCKOTI,
MUKporpenapatbl «CrepMaTo30uabl
MJICKOITMTAIOIIETOY, «SHIeKIIeTKa
MJICKOTIUTAIOLIETO.

Jlabopamopnusie u npakmuueckue

pabomut:

Jlabopatopnas padota Ne 4. «3yuenue
CTPOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIIPEnapaTax»

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHUN: TaMETOIEHE3, CIEPMATOTIEHE3,
OOT€HE3,  CIEpMATO30MJ,  aKpocoma,
ANLEKIIETKA, IOJISIPHBIE TEJIbLIA.
XapakTepu3oBaTh 0COOCHHOCTH
raMETOr€HE3a Y JKUBOTHBIX U €T0 CTaJUH;
MOJIOBBIC KJI€TKH )KMBOTHBIX U OIHMCHIBATH

MMponucccC ux pa3sBuTUsl.

CpaBHUBaTH CIIEpMaTOTCHE3 u
OOT'€HE3. OnuceIBaTh
OTLIOJIOTBOPEHHUE, OHOJIOTUYECKOE

3HAYCHUC OIIOAOTBOPCHUA
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9.5

NupuBunyanbHoe

pa3BuTHE
OpraHu3MOB

NuauBuayanbHOe pa3BUTHE (OHTOIEHES).
OMOpHOHANILHOE pPa3BUTHE

(omOpuorene3). Dtanbl SMOPUOHATBLHOTO
Pa3BUTHS Y TO3BOHOYHBIX JKHBOTHBIX:

PackpbiBaTh comepikaHue TEPMHUHOB
Y TMIOHSTHI: OHTOT€HE3, IMOPHUOTEHE3,
3Uurorta, JapoOJieHue, OJacToOMepHl,
MopyJa, 6yacTysa, 6J1acTolelb,
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AapoOseHne, racTpyssilus, OpraHoOreHes.
[TocTomOpuoHanbHOE pa3BUTHE. THUIIBI

NOCTAIMOPUOHATIBHOTO pa3BUTHSL:
npsiMoe, He mpsMoe (JIMYMHOYHOE).
Bnusiaue cCpeasl  Ha  pa3BUTHE
OpraHm3moB;  (aKTopel, CHOCOOHBIE

BbI3bIBATb BPOXIACHHLIC YpPOACTBA. Poct

U pa3BuTue pacrteHuil. OHTOreHe3
LIBETKOBOT'O pAaCTEHUS: CTPOCHHUE CEMEHH,
cTaauu pasBuTus. Jemoncmpavyuu:

Tabauywl u cxemovr: « OCHOBHBIC CTaauU
oHTOreHe3a», «lIpsMoe u HempsMoe

pa3BUTHE, «JlBoriHOE
OIUIOJJOTBOPEHUE YIIBETKOBBIX
pacTeHHUI»

racTpyjia, HeWpyJsa, OpraHOreHe3;
3apOIBIIIEBBICIIUCTKU : SKTOIEPMa,
Me30/IepMa, SHTOJEPMa;
MOCTAMOPHUOHAIIBHOE Pa3BUTHE: TPSIMOE
U HeTpsiMoe (JIMUMHOYHOE); MeTamop o3,
Meracropa, MHUKpPOCIIOpa, MbUIBIIEBOE
3€pHO, CIIEPMUHM, 3aPOJIBIIIEBBIA MEIIOK,
JIBOMHOE OTUIOJIOTBOPEHUE.

OnpenensTe 3Tanbl YMOPHOHATBLHOTO
Pa3BUTHS XOPJIOBBIX Ha CXeMax H
mpenapaTax ¥ OIUCHIBATh IPOIIECCHI,
MPOUCXOAIINE Ha KaXJIOM JTare.
CpaBHMBATh TMEPHOJBI OHTOTEHE3a;

NpsAMOE W HenpsiMoe (JIMUMHOYHOE)

MOCTAMOPHOHAIIBHOE pasBuUTHE,
3apOJBIIIA  YEJOBEKa W JPYTUX
XOPIOBBIX.

OOBICHATH OHOJIOTHYECKOE
3HaYeHUE pa3BUTHS C
MeTaMmopdo3om; OTPUIIATEIHHOE

BIIUSIHUE AJIKOrOJsl, HUKOTHMHA U
JIPYTUX TEPATOTE€HHBIX (haKTOPOB HA

Pa3BHUTHUC 3apoabllia 4YCJIOBCKA.
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OnuceiBaTh NPOLIECC TBOMHOTO
OTUIOJIOTBOPEHUS Y IBETKOBBIX
pacTeHum
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HUToro uacoB o teme

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHBOCTH OPraHNU3MOB

6.1

['eneTuka — Hayka o
HACJICICTBEHHOCTH
Y U3MEHYHUBOCTH

1

[Ipenmer u 3amauum reHetuku. Ponb
IATOJIOTUU u AMOPHUOJIOTUHU B

CTaHOBJIEHUH TEHETUKHU. Bxnan
POCCUMCKUX U 3apyOeKHBIX YYEHBIX B
pa3BUTHE T€HETUKU. MeToabl TEHETUKHU
(TMOPUIOTOTUUECKUH,

HHTOFGHGTHHGCKHﬁ, MOJICKYJIAPHO-

T€HETUYECKUM ).

OCHOBHBIE T'€HETHYECKHUE TOHSTHS.
I'enetnueckas CUMBOJIHKA,
UCIIOJIb3yeMast B cxemax

CKpeluBaHuu. /lemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Mopran, H.

. Basunos, C. C. UeTBepHKOB,
H. B. Tumodeen-PecoBckuii.

Obopyoosanue: MOICITb- alITTUKAITUS
«MoOHOTHOpUAHOE  CKpCIIUBAHUECY,
repbapuii «['0OpoX MOCEBHOI

PackppiBaTh coliepkaHu€ TEPMUHOB M

MOHSATUW: TE€H, TEeHOM, TEHOTHII,
(hEHOTHII, XPOMOCOMBI, aJIJICJIbHBIC TEHBI
(asimenu), TOMO3UTOTa, TETEPO3UTOTA,
JIOMUHAHTHBIN MPU3HAK (ren),
PEIECCUBHBIN TpH3HAK (TE€H), YuCTas
JVHUS, THOPUIL.
[lepeyucnsaTh W XapaKTepH30BaTh
METO/Ibl TEHETUKU: TUOPUIOJIOTUUECKHH,
IIUTOTEHETUYECKUH, MOJIEKYJISIPHO-
reHeTHYECKHIA; JTOMUHAHTHbBIE u
pPElECCUBHBIE TPU3HAKA PACTCHHH U
KUBOTHBIX.

Iloxs30BaTeCH T€HETUYECKOM

TEPMHUHOJIOTUEH U CHUMBOJIMKOH
JUTA 3aIIUCH TEHOTUITMYECKUX CXEM
CKpEUIUBaHUS
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6.2

3aKOHOMEPHOCTH
HaCJIe10BAHUS
MPU3HAKOB.
MonorubpuaHoe
CKpelIMBaHue

3aKOHOMEPHOCTHU HacJIeI0BaHUs
MIPU3HAKOB, YCTaHOBJICHHBIE I.
Mengenem. Monorubpuanoe
CKpelIMBaHUE. 3aKoHeAMHO00pa3us

rudpu0B nepBoro nokosnenus. [Ipasuio
JOMUHUPOBAHUs. 3aKOH pacUICIIEHUs
NPU3HAKOB. [ MIIOTE3a YUCTOTHI FaMeET.

Ilonnoeu HenmoaHOE JOMUHHUPOBAHUC.

PackpriBaTh copep:kaHue TEPMUHOB U
MTOHATHIA: MOHOTHOpUTHOE
CKpelIMBaHHUE, dbeHoTunuuecKue
TPYIIbI, THOPUIOIOTUUECKUN METO/I,
YUCThIC TUHUU, JOMUHUPOBAHUE TEHOB
(moxHOE, HEMOJHOE), pacllelieHue B
MOTOMCTBE.

OnuceIBaTh MCTOAUKY ITPOBCACHUS

Jemoncmpayuu:

llopmpemuwr: I'. MeHens.

Tabauyvl u cxemvr: «MOHOTUOPUIHOE

CKpEIIMBAHUE U €r0 IIUTOreHeTUYEeCKas

OCHOBa», «3aKOH PacUICIUICHUSI U €T0

[IUTOT€HETUYECKasi OCHOBa», «3aKOH

YUCTOTHI TAMET.

Obopyoosanue: MOJCTU-ANITIINKAIIUN
«MoHorubpugHOEe CKpELIUBAHUE,
«Henomnnoe JIOMUHUPOBAHUEY,
repbapuii «['opoX MOCEeBHOI

I'. MeHneneMonsITOB MO H3YYEHHIO
HACJIEJOBAHUS OJHOMW Maphl MMPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpsiBaTh conepxaHrue 3aKOHOB
eaMHO00pa3us THOPHUIOB ITEPBOTO
TOKOJIEHUS Y 3aKOHA PACUICTUICHUS.
OOBSCHATH TUIIOTE3Yy YUCTOTHI TaMET.
3anuchIBaTh CXEMBl MOHOTHOPHTHOTO
CKpeIIMBaHUs, OOBSICHATDH €ro

U TOJIOTHYECKUE OCHOBBI U PEIIATH
FeHETUUCCKHE 3aJauu

Ha MOHOTHUOPUJIHOE CKpEIIMBAHUE
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6.3

HuruOpuaHoe
CKpElIMBaHueE.
3aKoH
HE3aBUCUMOTO
HaCJIe10BAHUS
NPU3HAKOB

JuruOpuaHoe CKpellMBaHHE. 3aKOH

HC3aBUCHUMOI'O HacCJICAOBaHHUA
IIPHU3HAKOB. HHTOF@HGTI/I‘IGCKI/IG
OCHOBBI I[I/IFI/I6pI/IIIHOFO CKpCIIBaHMA.
AHaﬂﬂsﬂpymmee CKpCHINBAHUC.
Hcnons3oBaHue AHAJIM3UPYIOLICTO

CKpCIIMBAHUS A OmpeAeIeHUs
TeHOTHIIA OCOOH.
Hemoncmpayuu:

Ilopmpemui: I'. Mennens.
Tabauyvr u cxemvi: «JluruGpumgHoe

CKpeIIIBaHUE, «IluTonmornueckue
OCHOBBI JTUTUOPHUITHOTO
CKpEIIUBAHUS».

Obopyoosanue: MOJIETb- aNTTAKAIUS

«JluruGpuaHOE CKpEITUBAHMEC)

PackpeiBaTh conepkaHue TEPMHUHOB U
MOHSITUNA: JTUTHOPUIHOE CKpEIIMBaHUE,
AHAIM3UPYIOLLEE CKpELIUBaHUE.
OmuceiBath onbITel I. Mennens mo
W3YYEHHUIO HACJIEAOBAHUS JBYX MHap
MPU3HAKOB Yy TOpoXa  IMOCEBHOIO.
PackpsiBaTh COJIEp/KaHUE 3aKOHAa
HE3aBHCUMOTOHACJIEIOBAHUS ITPU3HAKOB.
[IprumMeHsATh MAaTEMAaTHYECKUN PaCUET C
IMOMOIIBIO METOAA  IEPEMHOKEHUS
BEPOSITHOCTEW M 3alMCh C IMOMOIIBIO
(EHOTUTTHYECKUX pauKaioB
pacuieIieHus MPU3HAKOB Y IOTOMKOB I10
(EHOTHUITY U TCHOTHITY.

3anuchIBaTh CXEMbI JUTHOPHIHOTO

CKpEUIUBaHMUS, O0OBSICHATH ero
IUTOJIOTHYECKUE OCHOBBI M PEIIATh
TCHETUYCCKHE 3a]1a4d Ha JUTHOPHIHOC
CKpElIMBaHHUE
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6.4

CruensieHsoe
HaCJIEIOBAHHE
MIPU3HAKOB

CuerieHHoe HACJIEIOBAHUE
npusHakoB. Pabora T. Moprana mno
CIEIJICHHOMY HACJICIOBAHUIO TEHOB.
Hapymienne cuersieHuss TE€HOB B

pesyJsbrare KPOCCHHI'OBEpA.
XpoMOCcOMHas TeOpus
HACJIEICTBEHHOCTH.

I'eneTnyeckue KapThl.
Hemoncmpayuu:
Ilopmpemuwi: T. Mopras.

Tabnuyvr u cxemvr: «Mero3y,

«['eneTnueckue KapThI
paCTGHHﬁ, KHNBOTHBIX u
YCJIIOBCKA»,

«B3aumMoelicTBre ayuieIbHBIX T€HOB).
Obopyoosanue: MHUKpOIIperapar
«/Ipo3oduiiay (Hopma, MyTauu OPMBI
KPBUTBEB M OKPACKH Te€JIa), MUKPOCKOII,
MOJIeITb-aNTUTHKAITUS «Ilepekpect
XPOMOCOM.

Jlabopamopnusie u npakmuueckue

paoombot:

PackpsiBaTh conep:kaHue TEPMUHOB U
MOHATUIN: CUEIUVIEHHOE HACIIEIOBAHME
NPU3HAKOB, PEKOMOMHALIMS T'EHOB,
TEHETUYECKHE  KapThl  XpOMOCOM,
MOpPraHuja.

Ha3zpiBaTh OCHOBHBEIC ITOJIOKCHMUA

XpOMOCOMHOM TEOpUH
HAacCJIEACTBECHHOCTU T. Moprana;
packpeiBaTh cojaepkaHue paboter T.
Moprana o CUETIJIEHHOMY

HACJICIOBAaHUI0 TE€HOB W  IPUYHUHBI
HapyLICHUS CIEIUIEHUSI MEXIy I'€HaMHU.
3anuchiBaTh CXEMbl CKpPELIMBAHUS TPHU
CIICTUICHHOM HAacJIe[IOBaHUHU, OOBSICHAThH
MPUYUHBI peKOMOUHAIIUHU T'EHOB,
ONPENENATh YHCIO T[PYyHN CLEIUICHUS
I€HOB; pelIaTh T€HETUYECKUE 3a/1aul Ha
CUEIJIEHHOE HACJIEOBAaHUE

65



denepanbHas padodas nporpamma | buonorus. 10—11 kiaccer (0a30BbIi ypOBEHB)

Jlaboparopnas pabota Ne 5. «M3yueHue
pe3yJabTaTOB  MOHOTHOPUIHOTO |
TUTHOPUIHOTO CKPEIIUBAHHMSI

y 1p030(HIIBI Ha TOTOBBIX
MHUKpOIIpernapaTax»
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6.5 | 'enetuka noJna. I'enernka rnoJja. XpomocomHoe | PackpeiBaTh conaep:kaHue TEPMHUHOB U
Hacnenosanue ompeneneHue Imoja. AyTOCOMBI M | IIOHATHUM: XPOMOCOMHBIN HaOop,
HPpU3HAKOB, TIOJIOBBIE XPOMOCOMBI. 'OMOraMeTHEIE B | 8yTOCOMBI,  IIOJIOBBIE  XPOMOCOMBEI,

TIJICHHBIX . .
CHeTIe c reTeporaMeTHbIC OPraHNu3MBEI. rOMOraMCTHbBIM II0JI, TCTCPOTraMCTHBLIN
TIOJIOM

HacnenoBanue npusHakoB, cierieHHbIx | [HOJI, COCINIEHHOE C II0JIOM HACJICI0BaHNC
¢ noJioM. /[femoncmpayuu: HPU3HAKOB.
Iopmpemei: T. Mennens, T. Mopran OOBSCHATh IUTOJIOTHUYECKUE OCHOBBI
T , T. ,

XpPOMOCOMHOT MEXaHU3M
H.W. BaBunos. POMOCOMHOTO CXaH3IMa

ONpeACCHUs] TMojla y  Pa3IMYHBbIX
Tabauywl u cxemol: «I'eHETHKA IO,

OpPraHu3MOB. CpaBHMBATH
«3aKOHOMEpPHOCTH  HAacJeJ0BaHMUs,

3aKOHOMEPHOCTH HacJie1I0BaHUsI
CLICIUIEHHOTO € ITOJI0M», «KapruoTurisl

IIPU3HAKOB, CLUCIUICHHBIX U HE
YeJI0BEKa U JKUBOTHBIX»

CLICIUICHHBIX CIIOJIOM. Pematp

I€HETUYECKHUE 3aJ1auyld HA HACJIEHOBAaHUE

CLEIUICHHBIX C TIOJIOM IIPU3HAKOB

6.6 | I3MeHUYHUBOCTb. HN3meHnunBOCTh. BUIBI H3MEHUNBOCTH: PackpsiBaTh conepkaHue TEpMHUHOB
Henacnencreennas HeHACJIeCTBEHHAs U HACIEICTBEHHA. 51 TTOHSTHM: M3MEHYUBOCTb,
U3MEHYHUBOCTh HACJICICTBCHHAss  W3MEHYUBOCTb,

Ponp cpenpl B HeEHacIeICTBEHHOU
U3MEHUYHUBOCTH. XapaKTepHUCTHUKA
MOAU(UKAITMOHHON H3MEHUYHUBOCTH.
BapuanmoHHbIl ps M BapraliOHHAS
kpuBas. Hopma peaknuu mnpusHaxa.
KonnuecTBeHHBIE M KauyeCTBEHHBIC
MPU3HAKK W UX HOpPMa pEaKIWH.

HEHACJEACTBEHHAs] W3MEHYUBOCTb,
MOJIU(PUKAIMOHHAS W3MEHYUBOCTb,
BAPDMALMOHHBIM  PSJ, BapUaHTA,
BApDHALMOHHAS KpWBas, NPU3HAK,
HOpPMa PEaKI1HU, KOJNYECTBEHHBIE U
Ka4eCTBEHHBIE MIPU3HAKHU.
Knaccudunnponatsb BH/JIbI
VM3MEHUYHMBOCTHU U BBISIBJISITh X
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CaolicTBaMo U (hUKAITUOHHON
U3MEHUYUBOCTH.

Hemoncmpayuu:

Tabauywt u cxemwl: «Bunbr
W3MEHUYHUBOCTH,

«MonudukanmoHHas U3MEHUYHBOCTHY.

JlabopamopHhuvle u npaxmuueckue
pabomut:

JlaGopartopnas pabora Ne 6. «3yuenne
MOAU(UKAIIMOHHON  W3MEHYMBOCTH,

IIOCTPOEHNUE BApHALMOHHOIO psAna u
BAPUALIMOHHOW KPUBOW»

OMOJIOTHYECKHE 0COOEHHOCTH.
[Tepeuuncare CBOMCTBA
MOIU(DHUKATMOHHON

M3MEHYUBOCTH

1 OOBSACHSATD €€ 3HAUCHHE JJIsA

OpPTaHU3MOB.
Paznuuats KOJINYECTBEHHBIC u
Ka4eCTBCHHBIE  MPU3HAKH, CTPOUTH

BAPUALMOHHBIA  psiZl, BApPUALMOHHYIO
KPHUBYIO, BBIYUCIISATh CPEHEE 3HAUCHUE

MpU3HAKA
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6.7

HacnencrBennas
U3MEHYUBOCTbH

HacnencrBennas, 15030
FeHOTHUITHUECKAs W3MEHUYHMBOCTD.
KomOunaTtuBHas W3MEHUYHMBOCTD.

Mero3 ¥ MmoJIOBOM MPOLIECC — OCHOBA
KOMOUHATUBHOMN U3MEHYHUBOCTH.

MyTanoHHas U3MEHYUBOCTb.
Knaccudukanus  myraumii:  reHHbIE,
XPOMOCOMHBIE, TEeHOMHBIE.

YacroTra 1 NpUYMHBI MyTalUi.

MyTtarennble  (akTopbl.  3aKoH
TOMOJIOTHYECKHUX PAIIOB B
HacJIeACTBEHHON M3MeHuYuBocTH H.
n. Basunosa. Buesnepnas
HACJICJICTBEHHOCTh "
N3MEHYHUBOCTb.

Hemoncmpayuu:

llopmpemuwi: . ne ®pu3, H. 1. BaBunos.
Tabauyvl u cxemovl: «MyTarmoHHas

PackpsiBaTh copepkaHWe TEPMHUHOB U

MMOHSATHH: HaCJIeACTBCHHAs
U3MEHYUBOCTD, KOMOWHATHUBHAS
U3MEHYUBOCTD, MYTalOHHAasI
W3MEHYMBOCTb,  MYTaHT,  MYTallUMU:
T€HHBbIE, XPOMOCOMHBIE, TEHOMHBIE;
MOJIUILJION TS, AHCYTUIOUHS,
MYTareHsbl. XapaKTepru30BaTh
HACJIEJCTBEHHYO U3MEHYUBOCTD;

bopMyIUPOBATH 3aKOH TOMOJIOTHUECKUX
PSI0B B HACJIEACTBEHHOM U3MEHUUBOCTHU
H. M. BaBuinoBa u OOBSICHATHL €TI0
3HAYEHHEUII OWOJIOTMH U CEJIEKIHM.
KnaccupunmpoBats MyTalliu: TeHHBIE,
XpPOMOCOMHBIE, TEHOMHBIE U TIPUBOJIUTH
MIPUMEPHI MYy TaIlAM.

OOBSICHATH IMPUYMHBI BOBHUKHOBCHUA
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U3MEHYHBOCTBY.
Obopyodosanue: MHUKPOCKOTI,
MuKkpomnpemnapat «Jpo3zoduna» (Hopma,
MyTaiuu (GopMBl KpPBUTBEB M OKpackKa
TeJa); KOMHATHBIE PACTEHUS C MEeCTPO
OKPAaCKOH JIMCTHEB.

Jlabopamopnusie u npakmuueckue
pabomut:

JlaGopartopnas padota Ne 7. «AHanu3
MyTalMi Yy Jp030(HIIBI HA TOTOBBIX
MUKpOITperapaTax»

MyTaluii, poyib (PaKTOPOB-MYTareHoOB.
CpaBHUBaTh BUbl MYyTalllii; BBISBIATH
IIPUYUHBI HACJIEICTBEHHOMN
U3MEHUYMBOCTH, UCTOUYHUKH MYTAareHOB
B OKpyXaromieil cpene (KOCBEHHO).
XapakTepu3oBaTh BHESJIEPHYIO
HACJIeICTBEHHOCTh U U3BMEHYHUBOCTD
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6.8

I'ereTnka ueoBeka

I'enetuka yenoBeka. Kapnorun
YeJI0BEKA.

OCHOBHBIE METOJIbI TCHETHUKH UYCTIOBCKA:
reHeaJOTHYeCKU, OJIM3HEIOBEIH,
IIMTONCHETUYCCKUM, OHOXMMUYECKUH,
MOJIEKYJISIPHO-TE€HE TUYECKHU.
CoBpeMeHHOE ONpeaeICHUE
TeHOTHIIA: ITOJTHOT€HOMHOE
CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B
TOM yucie ¢ nomoubto I11[P-ananuza.
HacnencrBennsnie 3a00JIeBaHUS
yeJIOBEKa: TeHHbIe 00J1e3HH, OOJIE3HH C
HacJIeJICTBEHHOM
MIPEPACIIONONKEHHOCTBIO,
XpoMocoMHBIe Oone3nn. ComaTtuyeckue

U I'CHCPATUBHBLIC MYyTallUU.

PackpriBaTh COoLEepIKaHue

TCPMHUHOB U MMOHSITUM: KapHuOTHIL

YEJIOBEKA, LIUTOr€HETUYECCKUM
METO/,
reHEeaJIOrNYeCKUM METO/I,

POJIOCTIOBHBIE, OJM3HEIOBBI  METO[,
HACJICJICTBCHHBIC 00se3Hu:
(MOHOTEGHHBIE, C  HACJCIACTBCHHOM
NIPEIPACIIONIOKECHHOCTBIO,
XPOMOCOMHBIE), MEIMKO-TCHETUICCKOE
KOHCYJIbTHPOBAHHE.

[lepeyncraTe OCOOEHHOCTH W3YYCHUS
TCHETUKH YeJIOBEKa,; PUBOIHTH
NpUMephl  HACJIEJCTBECHHBIX OOJIe3HEH
YeJI0OBeKa, XapaKTepU30BaTh METOIBI UX
PO UIAKTHKY;

3HAYCHUEC MCAUKO-TCHECTHUYCCKOI'O

000CHOBBIBATH
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CtBONIOBBIE KIJICTKH. [TpuHIUTIBT
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH,

HpO(l)I/IJ'IaKTI/IKI/I N JICUCHUS TICHCTHYCCKUX

0oe3HEeH. Menuko-reHeTHIECKOe
KOHCYJIbTUPOBAHUE. 3HaueHue
MEIUIIMHCKON F€HETUKHU B
IPEIOTBPAIICHUH 51 JIEYEHUU

TreHEeTUYECKUX 3a00JIeBaHMI YeIOBeKa.
Hemoncmpayuu:

Tabauywr u cxemol: «HacnenoBanue
pesyc-dakropa», «['eHeTrka rpym
KPOBI.

Jlabopamopnuie u npaxmuueckue
pabomut:

[Tpaktuueckas pabora Ne 2.

«CocraBlieHHE U aHAIU3 POAOCIIOBHBIX
YCJIOBCKaA»

KOHCYJIbTUPOBAHUS.
BbIsSBIIATE W CpaBHUBATh MEXAYy cOOOM

JAOMHWHAHTHBIC 1 PCUCCCUBHBIC ITPU3HAKH
YCJIOBCKA.

CocTaBiaiaTh u
POJIOCTIOBHBIE YEJIOBEKA

AHAJIM3UPOBATH

HToro yacoB 1o Teme

8

Tema 7. Celekuiusi OpraHu3MoOB, OCHOBbI OMOTEXHOJIOTHH
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7.1

Cenexkuusl Kak Hayka
U Tpolecc

Cenexuys Kak HayKa | IPOLECC.
3apOKICHUE CENEKIUU U JOMECTUKALIUS.
Yuenne H. M. BaBwioBa o0 neHrtpax

MHOTrooOpa3usi U TNPOUCXOXKICHHUS

KYJbTYPHBIX PACTEHUM.
LleHTpbI TPOUCXOKIAEHNS TOMAITHUX
KUBOTHBIX.

Copr, nopoza, mramm.

PackpbIBaTh copepkaHue TEPMUHOB
Y TIOHSATHM: CEJIEKLUs, COPT, IOPOJa,
IITaMM, JIOMECTHKAITUSA, WITH
OJIOMaITHUBaHUE, IIEHTPBI
MHOT000pa3usi M MIPOUCXOKACHUS
KyJIbTYPHBIX PACTCHUN U JKUBOTHBIX,
rUOpUIN3aIns, UCKYCCTBEHHBIH
oT00p.

Hemoncmpayuu:

llopmpemwvr: H. W. BaBunos.
Tabauywvl u cxemol: Kapta «lleHTpHI
MHOT000pa3us M TPOUCXOKICHUS
KyJbTypHBIXpacTeHuit», «llopombl
JOMAalIHUX JKUBOTHBIX», «Copra
KYJIbTYPHBIX pacCTEHUI.
Obopyoosanue: MYJISKA TUIOJIOB U

KOPHEIUIOAOB  AUKUX (opM U
KyJIbTYPHBIX COPTOB  PAaCTEHUH;
repOapuit
«CenbCKOX03SIIICTBEHHBIE
pacTeHUs»

Ha3piBaTh ¥ CpaBHUBaTH OCHOBHBIC
ATanbl pa3BUTUA celeKuuu. M3marate
yuenne H. M. BaBunoBa o neHTpax
MIPOUCXOKICHUS KYJIbTYPHBIX
pacTeHuii; pa3auyaTh LIEHTPbl HA KapTe
MHpa, CBSI3bIBATh UX MECTOIOJIOKEHUE C

odyaraMm BO3HUKHOBCHUA I[p@BHCﬁIHHX

[UBWJIA3AINAN.
CpaBHUBaTh cOpTa KYJIbTYPHBIX
pacTeHHil, TOPOAbl  JOMAIIHHUX

KUBOTHBIX M WX JUKHX MPEIKOB.
OneHuBaTh pOJb  CEJICKIMU B
o0ecrneyeHnu MpPOJAOBOJILCTBEHHON
0€30MacHOCTH YEJI0BEYECTBA

73




denepanbHas padodas nporpamma | buonorus. 10—11 kiaccer (0a30BbIi ypOBEHB)

7.2

MeTtoabl
JIOCTHKCHUS
CEJICKLIMU
pacTeHun
’KUBOTHBIX

CoBpeMEHHBIE  METOJBl  CEJNEKIIHH.
Maccosbii u VHJIMBUYaJbHbINA
OoTOOpbl B CEJEKLIUU PACTEHUH U
KUBOTHBIX.

OneHka sKcTepbepa.

BJ'II/ISKOPOI[CTBGHHOG CKpCUINBAHUC —

uHOpuAMHT. Yucras nuHus.
CxpelrBaHue YUCTHIX JIMHUM.
I'eTeposuc, unu rubpuHas cuia.
HeponacTeeHHoe ckpemnBanue —
ayTOpUJIUHT. OTtnaneHHas
rUOpUIU3AIIUS U €CYCIIEXHU.
HckyccTBEeHHBIM MyTareHes3 U MoJiydeHue
MOJUILIONAO0B. JIOCTHIKEHHUS CENICKIINU

PackpbiBaTh cojepkaHHe€ TEPMUHOB H
IIOHATUM: VICKYCCTBEHHBIN ot0op,
MacCoBbI  OTOOp, MHJIMWBHYaTbHBIN
0oTOOp, JKCTEphEp, OIMZKOPOACTBEHHOE
CKpEIIMBaHUE, YUCTAs JIMHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpEeIlIBaHuE,
MCKYCCTBEHHBIN
nonurionsibl.  CpaBHHMBaTh  (DOPMBI
HMCKYCCTBEHHOTO0 OTOOpa (MaccoBOro u
WHIUBUIYaIBLHOTO), BU/IbI
rubpuauzanuu  (6JIU3KOPOACTBEHHON H
OTJAJCHHOW),  CIOCOOBI  TMONy4YEHUs
MOJIUIIOUIOB.

MyTareHes,
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PaCTEHUM, KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

Ilopmpemwvi: 1. B. Muuypun, I'. 1.
Kapneuenko, M. @. IBaHOB.
Tabnuyer u cxemvr: «OTnaneHHas
rUOpUIU3aLNs, «PaboTsl
akagemMuka M. @. IHBaHoBay,
«Jlomummongus»y.  Obopyoosarue:
MYJSDKM  IJIOIOB UM KOPHEIUIOJOB
TUKUX (HOPM M KYJIbTYPHBIX COPTOB
pacTEeHUM. Jlabopamopnuie u
npakmuuecKkue padomol:

Okckypeuss  «OCHOBHBIE METOABI W
JNOCTIKCHUS CCJICKIMU PACcTCHUH W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHITHIO,
MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIA ~ YYaCTOK  WJIH
TEIUIMYHOE XO35HUCTBO)

IIpuBoauTe  TpUMEpPHl  JOCTHUKECHUU

CEJICKLIMU PACTEHUM U )KUBOTHBIX
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7.3 | buorexHosorus
KaK OTpaciib
MIPOU3BOJICTBA

buorexHonoruss kak oTpacib
IIPOU3BOJCTBA. ['€HHASI HHKEHEPUSL.
Oranel co3nanus pekomOunantTHoi JTHK
Y TPAHCT€HHBIX Opranu3MoB. Knerounas
uHxeHepus. KineTouHble KyabTypBbl.
MUKpPOKJIOHAJIBHOE Pa3MHOKEHUE
pacrenuii. Knonnposanue
BBICOKOIPOTYKTHUBHBIX

PackpsiBaTh copep:kaHUE TEPMUHOB U
MOHATUI: OMOTEXHOJIOTHS, KIJIETOYHas

VHKEHEPUS, T€HHAsAUHXKEHEPUS,
KJIOHUPOBAHHUE, TPaHCTEHHBIE
opranu3mel, ['MO  (reHeTudecku
MOAUGUIIMPOBAHHBIC OpTaHU3MBI).

XapaKTemeBaTb OMOTEXHOJIOTHIO KaK
0Tpaciib MPONU3BOACTBA, OCHOBHbLIC

CEJIbCKOXO03IMCTBEHHBIX OpraHnU3MOB.

DKOJOTUYECKUE u ATUYECKUE
npobnmempl. MO — reHeTHYecKH
MOJIU(PUITUPOBAHHbBIE OpraHU3MBlI.
Hemoncmpayuu:

Tabauyvr u  cxemovl:  «OOBEKTHI
OMOTEXHOJIOTUNY, «Knerounslie
KYJIbTYpbI u KJIIOHUPOBAHHUEY,

«KoHCTpyHpOBaHUEN MEPEHOC TEHOB,
XpOMOCOM»

JIOCTHMKEHUSI OMOTEXHOJIOTHU B 00JIaCTH
MIPOMBIIIIJIEHHOCTH, CEILCKOI0
X03511CTBA U MEIUIIMHEI.

HCpC‘IHCJ’I}ITB " XapaKTCPU30BATb
OCHOBHBICMCTOABI 1 JOCTUIKCHUA

OMOWHKCHEPHH.

OO6cyx)aTh SKOJIOTUYECKHE u
THYECKHE ACIIEKTHI HEKOTOPBIX
HCCJICIOBAHUM B obiacTu
OMOTEXHOJIOTUH (KJTOHMpPOBaHUS,
HUCKYCCTBEHHOT'O OTUIOJIOTBOPEHHUS,

HaIPAaBJICHHOI0 WU3MEHEHUS T'€HOMAa U
CO3/]aHUSI TPAHCTEHHBIX OPTaHU3MOB)

HToro 4yacoB 1o teme

Pe3epBHOe Bpems

76




denepanbHas padodas nporpamma | buonorus. 10—11 kiaccer (0a30BbIi ypOBEHB)

OBUIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

34

11 KJIACC

HaumenoBanue
Ne | pasgenmoB u  Tem
n/m | y4ebHoro
npeamera

KomnnuecTBO
4acoB

IIporpaMMHoOe copepxaHue

OCHOBHBIE BUJIBI A€ATEIHHOCTH
oOy4Jaromuxcs

Tema 1. DBoJIOLIHOHHAA OUOJIOTUSA
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1.1

OBOJIOLUASA U METOJIEI
ee U3y4YeHUs

[Ipeanocwuiku BO3HUKHOBEHUS
SBOJIIOLIMOHHON TEOPUH. DBOJTIOLMOHHAS
TEOpHUs U €€ MECTO B Onosioruu. Bnusinue
SBOJIIOIIMOHHOW TEOPUU Ha pa3BUTHE
OMOJIOTHH U IPYTUXHAYK.

CBHI[@TGJ'IBCTB& SBOJIFOIINH.

[TaneonTonoruueckue:
HOoCJICA0BATCIIbHOCTD TTIOABJICHUA
BHUOOB B MaJICOHTOJIOrMYECKOM

JICTOIHCH, TIEPEXOAHBIC (DOPMBI.
buoreorpajgudeckne:  CXOACTBO U
pasnmuuue dayH uQIOp MaTEpUKOB U
OCTPOBOB. OMOpHOIOTHYECKHE:
CXOJICTBAH PA3INYHUS SMOPHOHOB Pa3HBIX
BHUIOB ITO3BOHOYHBIX.

CpaBHI/ITeJ'II)HO -dHATOMHNYECCKHC:

TOMOJIOTHYHBIE, aHAJOTUYHEIC,
pyAUMEHTapHBIE OpraHsbl,
aTaBU3MBEIL.

MonekyisipHo-

OMOXMMHYCCKHE: CXOJICTBO

MCXaHMU3MOB HACICACTBCHHOCTHU
N OCHOBHBIX

PackpeiBaTh coepkaHue TEPMUHOB
Y TIOHSITUI : SBOJIIOLIUSI, IEPEXOTHBIE
bopMBbl, (PUIOTEHETUUECKUE PSIbI,
BUJIBI-OHJIEMUKH,  BUbI-PEIIUKTHI,
3aKOH 3apOJIBIIIEBOTO  CXOJICTBA,
OMOTreHeTUUECKU 3aKOH,
FOMOJIOTUYHBIE M  AHAJIOTUYHBIE
OpraHbl, PyJIMMEHTApHBIE OpraHbl,
aTaBU3MBI.

[TepeuncyisiTh OCHOBHBIEC ATallbl PA3BUTHUS
ABOJIFOLIMOHHOW TEOPUH.

XapakTepu3oBaTh CBHUICTEILCTBA
HBOJIIOIUH: TTAJICOHTOJIOTHUECKHE,
ouoreorpaduyeckue,
SMOPHOIOTHYECKUE, CPABHUTEIBHO-
aHATOMHYECKHE, MOJICKYJISIPHO-
OMOXUMHYECKHE.

[IpuBoauTE TpHUMEPBI TEPEXOTHBIX
dbopM opraHu3MoB, (PHIIOTEHETHYSCKUX
PSIOB.

[TpuBOoUTH POPMYIUPOBKH 3aKOHOB
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METa00JIMYECKUX MyTEH y BCEX JKUBBIX
OpraHu3MoB. /Jlemoncmpayuu:
Ilopmpemuwi: K. JIunneit, X. b. Jlamapk,
Y. lapsun, B. O. Koanesckui, K.
M. boap, O. T'ekkenp, @. Mromnep.
Tabnuysr u cxemwvl: «Pa3Butue
OpraHUYecKoro Mupa Ha 3emiey,
penbedHbIe TAOMHIBI  «3apOJIBIIIH
MTO3BOHOYHBIX YKUBOTHBIX),
«ApXEOoNTepUKCH.
Obopyoosanue: Ouoreorpaduyeckas

Kapta MHpa; Kosuiekuus «Dopmbl
COXPAaHHOCTHU UCKOIMAEMBbIX >KUBOTHBIX
U PacTCHMi»; BJIAXHbBIC Iperaparhl
«Pa3Butne Hacekomoroy, «Pa3purue

JIATYILIKHA

OMOTre€HETHYECKOTO 1 3apOoAbIIICBOIO
CX0AacCTBa
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1.2

Hctopus
pa3BUTHUS
MpecTaBlIeHUu 00
ABOJIOLMU

OpomonmonHas reopus Y. JlapBuHa.
[Ipennocsuiku BO3HUKHOBEHUS
napBuHu3Ma.  JIBWKyIHE  CUIIBI
3BOJIOLMA BHUIOB 10 JlapBuHy

(M30BITOYHOE PA3MHOXKEHHE TIPU

OTPaHUYCHHOCTHU peCypcoB,
HeolpeaeeHHAas W3MCHYUBOCTD,
ooproda 3a CYILIECTBOBAHMUE,

€CTECTBEHHBIN 0TOOD).

CunTeTnyeckas TCOPUA 3BOJTIOINHN

PackpeiBaTh copepkaHHE€ TEPMUHOB M
MOHSTHUM : CACTEMATHUKA, €CTECTBEHHBIN U
HCKYCCTBEHHBIN oTOOD.
XapakTepu3oBaTh OCHOBHBIE
SBOJIIOIIMOHHBIC HWJICH, KOHICHIUU U
TEOpPUHU; CPAaBHUBATh B3IJISIAbIHA BUJI U
spomonuio K. JIlunnes, XK.Bb. Jlamapka,
Y. lapsuHa.

OIICHI/IBaTB BKJIanq JIuHnHes B pPa3BUTHUC
CHCTEMATHKHU U OOBSICHITH MMPpUHOUIIBI
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(CTD) u ee OCHOBHBICTIOIOKEHHUS.
Jemoncmpayuu:

Hopmpemuwr: K. Jlunnen, XK. b. Jlamapk,
Y. lapBuH.

Tabnuyel u cxemol: «llonmynauuny,
«Kapra-cxema mapuipyTa myTemnecTBus
Y. Jlapsunay, «®Dopmbl 00pbOBI 3a
CYLLIECTBOBAHUEY, «EcTecTBeHHBIN

otbop»,  «MHoroobOpa3ue  COpPTOB
pactenuii», «MHOroodpasue moposu

KHUBOTHBIX»

OuHapHOMI HOMEHKJIATYPBI.

XapakTepu3oBaTb  COAEPKAaHUE U
3HAYECHUE DBOJIIOIMOHHON KOHLETIIUU
K. b. JlTamapka.

OHCHI/IBaTB CCTCCTBCHHO-HAYYHBIC u
COHUAJIBHO-3KOHOMHNYCCKHUC
MpCAIOCHIIIKA BO3HUKHOBCHMU A

ABOJIIOLIMOHHOW Teopur Y. JlapBuHa.

PackpriBaTh COZEpIKaHue
ABOJIIOLIMOHHOW  TeopunY.  JlapBuHa;
CpPaBHMUBATH HEOIIPEICIICHHYIO U
OIIPEACIICHHYO U3MEHUYUBOCTb,

€CTECTBEHHBI U MCKYCCTBEHHBIA OTOOP,
dbopmbI 6OPHOBI 32 CYIIECTBOBAHHE.

OnuceIBaTh ITOJIOKECHHUS
CUHTETUYECKOM  TEOPHUU  IBOJIIOIUH
(CTD) u oOBACHIATH €€ 3HaueHUe
UIIOMOJIOTHH
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1.3

Bun: kpurepuu u

CTPYKTypa.
[Momynsums KakK
KaK 3JIEMEHTapHas
eIUHUIIA BUOA

Muxkpososonus. [lomymnsnusa kak
€AVMHULIABUIA U 3BOJIIOLUU.

Jemoncmpayuu:

Tabnuywl u cxemor.: «llomynsamumy,
«MyTanuoHHasi U3MEHUYUBOCTH.
Obopyodosanue. MUKPOCKOIL,
MuUKporpenapat «JIpozodunay» (Hopma,
MyTalu# POPMBIKPBIUILEB U OKPACKH
Tena), Mojaelb-aninkanus «Ilepekpect
XPOMOCOMY.

PackpriBaTh cojiepaHue TEPMUHOB

U TOHATUN:MUKPOIBOJIONUS, BUJ,
KpUTEpPUU BUJA, apeall, MOIMyIsaIus,
reHooH/, MyTallu¥, KOMOWHAIUU
T'CHOB.

XapakTepu3oBaTh BHUJ] KaK OCHOBHYIO
CUCTEMAaTUYECKYIO eIUHUILY u
HEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Boinensate kputepun Bua

(Mopdomoruueckuii, PU3NOTOTUUECKUH,

Jlabopamopnusie u npakmuueckue

pabomut:

Jlabopatopnas padota Ne 1. «CpaBHeHue
BUJIOB 1o MOP(OJIIOTHIECKOMY
KPUTEPUIO»

OMOXMMHYECKHI, reHETUYECKUM,
AKOJIOTUYECKUH, Teorpaduueckuii) u
MPUMEHSTh KPUTEPUU JISI ONUCAHUS
KOHKPETHBIX BHJIOB.
XapaKkTepu30BaTh MOMYISALIUIO KaK
CTPYKTYPHYIOEAMHHI]Y BHAA U
ABOJIIOLUU.

OnuceiBaTh MOMYJSIUAIO [0 OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa
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1.4 | IBwxyue  CHUJIBI JIBxymiue cuibl (pakTopsl) s3Bodtonuu | PackpbiBaTh cojepkaHuE TEPMHUHOB U
(3:meMeHTapHbIe BUJIOB B NIpupoze. MyTaniMoHHBIN MOHSITUI: KOMOWHATUBHAs
(bakTophI) poliecc 1 KOMOWHATUBHAS U3MCHYHBOCTD, MYyTalH,
SBOJIIOIHN U3MEHYUBOCTD. 1IOMyISIIMOHHEBIE BOJIHBI | MyTAI[HOHHBII IpoIiecc,

u Jipeii¢ renos. M3omsus 1 MUTpanus. NOMYJISIMOHHBIE BOJHBI, Apeid reHoB,

Jemoncmpayuu: M30JISLMS], MUTPAallMKU. XapaKTepUu30BaTh

Tabauyvl u cxemol: «JIBUKYIINE CUITBI DJIEMEHTapHbIE  (DAKTOPHI  DBOJIIOLUU:

SBOJIOLIM MYyTalMOHHBIN npoiecc,
KOMOMHATHBHAS
M3MEHUYHUBOCTb, MOMYJISILIMOHHBIE
BOJIHBI, Jiped] TEHOB, H3OJISIHA,
MUTpanus. YCTaHABIMBATh MPUYUHHO-
CJIEICTBEHHBIE CBA3U MEXKITY
MEXaHU3MOM U PEe3yJbTaTOM ACHCTBHUS
JBIKYIIUX cuiI (371eMEHTapHBIX
(haKTOpOB) IBOTIOIMHU

1.5 | EcrectBeHHbIl 0TOOD EctecTBeHHBIN 0TOOpP — HampaBisroui | PackpeiBaTh conepkaHue TEPMUHOB

U ero (popMbl

(hakTOp IBOIIOLHUU.

®opMBbI €CTECTBEHHOT00TOOpA.

U TIOHSATHH: €CTECTBEHHBIH OTOOD,
O0opb0a 3a CylecTBOBaHUE.
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Jemoncmpayuu:
Tabnuyvt  u «EcTecTBeHHBIN
otbop», «bopb0a 3a cyiecTBOBaHUE)

cxemol.

OmnwuceBaTh MEXaHU3M JIeHCTBUS
€CTECTBEHHOTO 0TOOpa.

XapakTepnu3oBaTh (OpPMBI €CTECTBEHHOTO
oT0opa (IBMXKYIINMA, CTAOUITU3UPYIOIIHIA,
JTU3PYNTUBHBIN) U CPAaBHUBATH X MEXKIY
co00il.

XapakTepu3oBaTh 00prOy 3a
CYIIICCTBOBAaHWE W CpPaBHHBATh €€
BUIBI (MEKBUIOBAsI, BHYTPUBHIOBAS,
ooprba ¢
¢dakTOpaMu BHEIIHEH cpelibl)

HEeOJIaronpUusTHBIMU
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1.6

PesynbTaTer
HBOJTIOLINU:
MIPUCTIOCOOIEHHOCTh
OpPTraHU3MOB U
BHUJ1I000pa30BaHUE

[IprcnocoONIeHHOCTh  OPraHU3MOB
KaK pe3yibTat dBONIOHH. [IpumMepsl
NPUCIIOCOOJIGHU Yy OpraHu3MOB.
Apomop}o3bl 1 uaMOa AN TAIIHH.

Bunau BugooOpaszoBanue.
Kpurepun Buga. OcHoBHBIE (HOPMBI

BUJI000pa30BaHUS:

reorpauuecKoe, IKOJIOTHIECKOe.
Hemoncmpayuu:

Tabauywl u cxemvi:

«IIpucnocoOIeHHOCTh OPTaHU3MOBY,
«l"eorpaduyeckoe  BUI000pa3OBAHUEY,
«IKOJIOTHYECKOE BUI000pa30BaHUE.
Obopyoosanue: KOJIJICKITHS
«IIpumepsnr 3aIUTHBIX

PUCTIOCOOJICHUN Y )KUBOTHBIX),

PackppiBaTh coxmepkaHue TEPMHHOB U
HNOHSTUI :TPUCTIOCOOIEHHOCTD,

MOKPOBUTEIILCTBEHHAS u
npeaocTeperanas OKpacka,
MaCKHpOBKa, BUJI000pa30BaHueE.
OnuceiBaTh MEXaHM3M BO3HUKHOBEHUS
MPUCTIOCOOICHUI y
BBISBISAT 110 M300paKeHHSIM, Ha JKUBBIX
1 GUKCHPOBAHHBIX Mperaparax MpruMepbl

OpraHU3MOB.

PUCTIOCOOJIEHHOCTH pacTeHui u
KUBOTHBIX K YCIIOBUSIMCPEIIbI OOUTaHUA,
JTIOKa3bIBATh OTHOCHUTEJIBHYIO
11e1eco00pa3HOCTh PUCTIOCOOJICHUIA.
XapakTepu3oBaTh CIIOCOOBI u
MEXaHU3MBI BUI000pa30BaHU;

OIINCBIBATb U CPABHUBATb OCHOBHBIC

KOJIJICKITUS] HACEKOMBIX C Pa3IMYHbIMH
TUIIAMH OKpackd;, HaOop TUIONOB U
CEMSIH.

Jlabopamopnusie u npakmuueckue

paoombol:

(hOPMBI KOJIOTHIECKOTO

1 reorpaduuecKoroBHI000pa30BaHUs
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Jlaboparopnas pabota Ne 2. «Onucanue
NPUCIIOCOOJIEHHOCTH OpraHu3Ma | ee
OTHOCHUTEIHHOTO XapaKTepay

1.7

HaHpaBHGHI/IH H IIyTHU
MAaKpO3BOJIOINH

MakposBosronus.

DopMbl HBOJIIOLIUU:
dbunernyeckas, JIMBEPTEeHTHAs,
KOHBEpPI€HTHAs,  [apaJuleyibHasl.
HeoGpatumocts ABOJIFOLMH.
[Ipoucxoxnenue oT

HECIeIMATM3UPOBAHHBIX TIPEIKOB.
[Iporpeccupyromias creruain3amms.
AJlanTUBHAs paguaIus.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBeplioB.
Tabnuysl u cxemwvl: «KApoMOphO3bI»,
«nmoamanranum, «O0mas
JIeTeHepaIus.

Obopyoosanue: monenb «OCHOBHBIE
HaIIpaBJICHUS JBOJIONMIY; 00bEMHAS

PackpbeIBaTh cojep)kaHUe TEPMUHOB H
MOHSATHI :MaKpO3BOJIIOIHS, (PUIIOTCHES,
OMOJIOTHYECKUI TIporpecc W perpecc,
apomopdo3, uUaMOAnANTAlUSg, O0OIIas
JeTeHepanus, aJanTHBHAS paaualiusl.
XapakTepu3oBaTh (DOPMBI SBOTIOIUH.
BreisBnsate  apomopdo3bl U
UN0AIaNTallid yPACTCHUN 1
YKUBOTHBIX.

CpaBHMBATh OMOJOTHYECKUN TIPOrpecc U
OMoJIOTHYeCKUi perpecc, apoMopd o3,
UIM0aJaNTAIIAI0 ¥ OOITYIO
JIeTeHEePaITnIo.

BBISABISATE B3aMMOCBSI3U MEXKTY ITYTSIMHU

M HampaBJICHUSAMU  DOBOJIOUUUA Y
PacTeHUM U )KUBOTHBIX
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Mozenb «CTpOEHHE TOJIOBHOTO MO3Tra
MIO3BOHOYHBIX)

Hroro yacoB mo teme 9

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMJie
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2.1

Hcropus xxu3Hu Ha
3eMiie U METOJIEI €€
W3y4YCHUS.

I'unore3bl
MIPOUCXOKICHUS
SKU3HHU HA 3eMiie

JloHaydHbIE  TPENCTABIECHUS O
3apoxaeHuu  ku3Hu.  HayuHble
TUIIOTE3bl BO3HUKHOBEHUS JKHU3HU
Ha 3emJyie: abMOreHe3 UIMaHCIePMUs.
XUMHYECKast IBOIIOLUS.

AOWOreHHBI CHUHTE3 OPraHUYCCKUX

BCIICCTB N3HCOPIraHN4YCCKUX.
3KCH€pI/IM€HTaJII)HO€

IMMOATBCPIKIACHUC XUMHUYECKOM
3BOJIIOIINH.

HadvanpHble 3Tambl  OHMOJOTHYECKOM
sposoruu.  ['mmoreza PHK-  wmwupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
u BO3HUKHOBCHHE MIPOTOKJIETKH.
IlepBbie KJIETKM U WX SBOJIIOIHUS.
@opMUPOBAHME  OCHOBHBIX  TPYIIII
JKUBBIX OPraHU3MOB.

Hemoncmpayuu:

llopmpemur:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapum, I'. FOpu.

Tabnuyst u cxemol: «BO3BHUKHOBEHUE

CoJIHEeUHOM CHUCTEMBI»,

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSTUN: KpeallMoOHU3M, alOuOreHes,
BUTAJIM3M,  [aHCHEpPMUs,  OHOIO0d3,
KOaIlepPBaThI, IPOOMOHTHI, CHMOMOTEHES3.
XapakTepu3oBaTh METOJBI H3yYCHUS
UCTOPUYECKOTO  MPOILIOTO  3EMIIH.

Hepe‘II/ICJ'ISITB OCHOBHBIC OTaIllbl
XUMHYECKOU MOMOJIOrNUECKOU
SBOJJIFOIIMH.

W3narath conepkaHue TUIOTE3 U TeOpHUit
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KkpeaumoHu3Ma, CaMOIIPOU3BOJIBHOIO
3apoKJIeHUs (CIIOHTAaHHOIO),
naHcrnepmuu, runore3sl PHK-mupa).
OnuceiBath 3KcriepuMenTsl C. Musiepa
u I'. FOpu 1o nosiy4eHuto OpraHm4ecKux
BEILIECTB U3 HEOPTAHUYECKUX ITyTEM
aOMOTeHHOTO CHTE3a
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«Pa3BuTne OpraHM4YECKOro Mupay,
«PacturenpHas knetkay, « KuBoTHas
KJIETKA, «IIpokapuornueckas
KJIETKa»
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2.2

OCHOBHEIC STaIbl
SBOJIIOINHI
OpraHUYEeCKOro
MHpa Ha 3emle,

Pa3BUTUC KHU3HU I10
9paM U nIepuogam

PazButure xxu3Hu Ha 3emiie Mo 3pam U
nepuogam. Karapxeil. Apxelckas u
IpoTepo30McKas 3pbl. Ilameo3orickas
9pa U €€ NEePUOoJbl: KEeMOPHUUCKHIA,

OpPJIOBUKCKUH, CUJIYPUHCKUH,
JIEBOHCKUH, KaAMEHHOYT OJIbHBIN,
IIEPMCKHM.

Me3o30KcKas 3pa U €€ NEePUOIbl:
TPUACOBBIM, FOPCKUH, MEJIOBOMU.
Kaiino3olickas 3pa 1 ee nepuoasbl:
MaJIeOreHOBBIN, HEOr€HOBBIH,
AHTPOTOT€HOBBIM.
XapaKTepruCTUKa KIuMara
u re0JIOrHYECKUX MPOLIECCOB.

OcHOBHBIE STarbl IBOJTIOLIHA
PaCTHTEIBPHOTO W JKMBOTHOTO MHpA.
ApoMopd 036l y pacCTeHHUI 1 JKUBOTHBIX.
[losiBieHne, pacuBeT ¥ BBIMHpAHUE

TPYIII KUBBIX OPTaHU3MOB.

Hemoncmpayuu:

Tabnuyvst u cxemwr:. «Pa3Butne
OPraHUYECKOro MHUDPaY,
F€OXPOHOJIOTHYECKAS Ta0JINIIA;

KOJIJICKIO U «CDOpMBI COXpaHHOCTHU

PackpriBaThb COoZEepIKaHue
TEPMUHOB U TIOHATHUM: 30H, 3pa,
Nepuo/I, apoMopdo3bl,
UANOadanTalLyH. 3HaTh

IIOCJICA0BATCIbHOCTh D0OHOB!

KaTapxem, apxem, IPOTEPO3011,
banepo3oii; ap: apxeuckas,
IIPOTEPO30OMCKAs, I1aJIe030McKas,
ME3030MCKasl, KalHO30MCKasl;
MEPUOJIOB:

KeMOPHUICKUMA, OpPJIOBUKCKUH,

CUITYPUICKUH, JIEBOHCKH,
KaMEHHOYTOJIbHBIM,

MIEPMCKU, TPUACOBBIH,
FOPCKUH, MEJIOBOH,

MMaJICOr€HOBBLIM M HEOI'CHOBBIMH,
AHTPOTIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE
COOBITUS B PA3BUTHH OPraHHUYECKOIO
MHUpa 1O 3paM U Iepuoaam
r€OJIOTUYECKOM  HWCTOPHUM;  ITallbl
pa3BUTHS PacTUTEIBHOTO u
’KUBOTHOTO MUpa. BbIIenuTh rnaBHbie
apoMop(}o3bl pacCTEHUN U KUBOTHBIX.
CpaBHUBATH MEXKITY coboit
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MCKOITAEMBbIX
pacTEHUI.

KUBOTHBIX
JlabopamopHhuie

npakmuueckKue pa60m bl

n
u

NIPEACTABUTENIEH  CUCTEMATUYECKUX
IPYIIl OPraHU3MOB, BBISBIISITH YEPTHI
YCIIOKHEHUS U TPUCTIOCOOIEHHOCTH K
YCIIOBUSIM KU3HU
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[Ipaktuueckas  pabora  Ne 1.
«M3yyeHne HMCKOMaeMbIX OCTATKOB
PACTEHUI U )KUBOTHBIX B KOJUICKLIUAX).
DKCKypcust «IBOJIOLHUA
opraHudeckoro Mumpa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN
WIMKpaeBeUEeCKUN My3eil)

2.3

CoBpemenHas
cucrema

OpraHNUYCCKOIro MHpa

Cucrema OpPraHnM4YCcCKOro Mwupa Kak

oTpaxkeHHe  dBoioUMH.  (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbl OPraHU3MOB.
Hemoncmpayuu:

Tabnuyer u cxemvi: «CoBpeMeHHas
CHCTEMA OPraHUYECKOTO MUPaA»

PackpriBaTh cojliepkaHUE€ TEPMUHOB U
MOHSATUN: CUCTEMaTHKa, MUCKYCCTBEHHAs
u €CTeCTBEHHAs KJaccupuKkanus,
OvHapHas HOMEHKJIATypa, MPUHIUI
UEPAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO

CUCTEMY OpTraHUYECKOTO MUpa
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2.4

DBOIIOLNSA YEJIOBEKA
(a"nTpomoreHes)

DBOJIIOLIMS YETOBEKA. AHTPOMNOJIOTHS
Kak Hayka. Pa3Butue npeacraBieHun

0 IIPOMCXOKJIECHUH YETOBEKA. MeToabI
u3yuyeHus aHTpororesesa. Cxoacraa

Y Pa3JIM4Ms YEJTOBEKA U JKUBOTHBIX.
CucremMaTuyecKoe MoJI0KEHUE YETIOBEKA.
JHemoncmpayuu:
Ilopmpemut: 4. JlapBuH.
Tabnuyst u cxemol: «CpaBHEHUE
QHATOMHUYECKUX YEPT CTPOCHUS
YeJIOBEKa U 4e0BEKOOOPa3HBIX
00e3bsiHY.

Obopyodosanue: CIETKU

PackpsiBaTh conepkaHne TEPMUHOB
U MOHSATHUI: aHTPOIIOJIOT U,
AHTPOIIOT€HE3, YEJIOBEK pa3yMHBIN
(Homo sapiens), mnpsMoxoxjaeHue,
BTOpast CUTHAJIbHAs cucrema.
[TepeuuncaTp 3a1a4u
AHTPOIIOJIOTUM, DTallbICTAHOBIICHUS
U pa3BUTUS MPEJICTABICHUN O
IIPOUCXOXKICHUN YEJIOBEKA.
WN3narate OCHOBHBIE  IIOJIOKECHUS
teopun Y. JlapBuHa, KpUTUYECKHU
OLICHUBATH
HEHay4YHYIOUH(OpMALINIO 0
IIPOUCXOXKICHUU YEIOBEKA.

WINN300paKEHMSI KAMEHHBIX OPYIHiA
NIEPBOOBITHOTO YEJIOBEKA: KaMHHU-
qorepsl, pyouia, ckpebdia

3HaTh CHUCTEMATUYECKOE TOJI0KEHUE
Buga Homo sapiens, mepedncisTs ero
MOp(]OTIOTr0-aHATOMUYECKHE

NpU3HAKK Pa3HOTO YpPOBHA  (THIIL,
KJIacC, OTPSI U JIp.).

YcraHaBnuBaTh 4YEPTHI CXOJCTBA U
pa3TuuMifueIoBeKa u KUBOTHBIX.

OOBICHAT, U OLEHHUBATHL 3HAYCHUE
HAay4YHBIX 3HAHUM O MPOUCXOXKJICHUHU
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YyeJIoBeKa ISl IOHUMaHHUS MECTa U POJIH
4eJI0BeKa B TIPUPOJIC
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2.5

JIBroKyLiue CUiibl

(pakropsr)
aHTPOIIOreHEe3a

JIBrxyniue CHJIBI (pakropsr)

AHTPOIIOTEHE3a. Hacnencrennas
HU3MEHYUBOCTB M €CTECTBEHHBIN OTOOP.
OO6uiecTBeHHBIN oOpa3 KU3HH,
H3TOTOBJICHUE opyaui Tpyna,
MBIIICHUE, PEUb.

JHemoncmpayuu:

Tabauyvr u  cxemvi:  «CpaBHEHHE

AHAaTOMHNYCCKHUX aepT CTpOCHUA
YCJIOBCKA )51 IIGJ'IOBGI(OO6p.213HI)IX
06€3I>$IH)>, «OcHOBHBIC MECTa
IMaJICOHTOJOTMYCCKHUX HaXoA0K

IMPCAKOBCOBPEMCHHOT'O YCJIIOBCKA».

Obopyodosanue: MyIsHKA
«IIpoucxoxacHHe YeI0BEKa

(MasI€OHTOIOTUUECKHUE HAXOIKH )»

PackpbIBaTh coep:kaHle TEPMUHOB U
HNOHATHI: (PaKkTOpbl AaHTpPONOreHe3a,
IpyNIoOBOE COTPYIHUYECTBO, pEUb,

opyauitHas NeSITENIbHOCTb,
NOJIUMOP(PU3M.
XapakTepu3oBaTh TBYDKYIIHE

cuibl ((paKTOphI) aHTPONOreHe3a:
OMOJIOTUYECKHE M  COIHAbHBIC,
CpPaBHHMBATh UX MEKIY COOOM
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2.6

OCHOBHBIE CTaIun
SBOJIIOIIAH Y€I0BEKA

OCHOBHBIE CTaIUU U BETBU IBOIIOIUU
YeJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMelnbli, YenoBeK MNpsIMOXOISIIUN,
YemoBek HeaHepTanbCKui, YemoBek
pa3yMHBId  COBPEMEHHOTO  THIIA.
Haxonku  HWCKOMaeMbIX  OCTAHKOB,
BpeMsl  CYIIECTBOBaHHS,  0OO0JacTh
pacrpocTpaHeHusi, 00beM T'0JIOBHOTO
Mo3ra, oOpa3 JKWU3HH, OpYIHUs.
Hemoncmpayuu:

Tabnuyer u cxemvi: «OCHOBHBIE MecCTa
ITAJICOHTOJIOTMYECKUX HAXOAOK IIPEAKOB
COBPEMEHHOI0 YEJI0BEKay,
«/lpeBHenmme — moan»,  «/peBHue
moan», «llepBble COBpEMEHHBIE JTFOIN.
O06opyn0oBaHUE: MYIISIKH
«IIpoucxoxaenue denoBeka» (OIOCTHI
ABCTPAJIOIIUTEKA, IMATEKAaHTPOIIA,
HEaHJAEepTaIbLA, KpPOMaHbOHIIA);
CJICTIKU WU HM300paKeHHs] KaMEHHBIX
opynuii  TIEpBOOBITHOTO  YEJIOBEKA:
KaMHH- YOIIIEephl, pyouma, ckpebdia

PackpsiBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: aBCTPAJIONIUTEK, YETOBEK
YMEIIbIM, YEJIOBEK MPAMOXOIALINM,
HEaHJIepTaJELL,
HEOJIUTHUYCCKas

KpOMaHbOHEII,
peBooLus,
nepBOOBITHOE UCKYCCTBO.

XapakTepu30BaTh U CPAaBHUBATH MEXKTY
co0Ol OCHOBHBIC CTQJUH HBOJIOIUHU
YeJIOBEKa: XPOHOJIOTUUYECKUN BO3pacT,
apeaJ  pacmnpocTpaHeHHus,  00beM
rOJIOBHOTO MoO3ra, o0pa3 JKW3HU U

opyaus Tpyaa
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2.7 | YUenoBeueckue pachl 1 Yenoseueckne pacel.  OCHOBHBIE PackpsiBaTh conep:kaHu€ TEPMHHOB
u IPUPOIHBIC OoibIIME  pachkl:  €BpOINEOUIHAs Y IIOHATHI: Pachl, pACOTE€HES, COLIUAI-
aZlanTalyy 4YeJ0BeEKa (eBpaswmiickas), HErpo- JAapBUHHU3M, pPACU3M, METHCALUS.
aBcTpaJioufiHas  (PKBAaTOpUATIbHASA), Xapaktepu3oBaTb U  CpPaBHHUBATh
MOHTOJIOUAHAS (a3matcko- IIPEACTABUTENIEUUEIIOBEUECKUX pac,
aMepHUKaHCKas).
UYepTsl MPUCTIOCOOJIGHHOCTU | PACKphIBaTh MPUYUHBI M MEXaHU3MBbI
IpeJICTaBUTEICH 4YEJIOBEYSCKUXpac K | pacoreHesa, NMepedMcisiTb U IPUBOJIUTH
YCJIOBUAM CYIICCTBOBAHHUI. Enuncrso IMPpUMCEPHBI HpI/ICHOCO6JI€HHOCTI/I YCJIOBCKA
YEJIOBEYECKUX pac. Kputnka | K YCJI0BHAM Cpebl, IIPAMCPBI
COLMAIBHOTO NAPBHHU3MA H PACH3MA. MPUCTIOCOOUTEEHOTO3HAYEHHS PACOBBIX
Jemoncmpayuu: IpU3HAKOB.
Tabnuywvl u cxemsbl: «YenoBeueckue ILOIfa%IBaTI’ eauHCcTBO BHAa Homo
PACEHD sapiens, Haquyio HGCOUCTOHTGJIBHOCTB
PacoBBIX TEOpU, UJIEW COLMAIBHOTO
JapBUHHU3Ma U pacu3Ma
Wtoro vacoB 1o teme 9

Tema 3. Opranusmbl 4 OKpyKawIIas cpena
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3.1 | Dkonorus Kak HayKa DKOJIOTHS KaK HayKa. 3a/launuu paszjiesibl | PackpbiBaTh cojiepaHue TEPMUHOB
9KOJIOTHUH. Y TIOHSITHIA: KOJIOTHSI, TTOJICBBIC
MeTo/bI PKOTOTHUECKHX MCCieoBanuit, | HAOIIOICHIS, S9KCIICPUMCHTBI,
DKOIOTHYECKOe MupoBo33perne | MOHUTOPHHI OKPYKAIOLICH CPC/bL,
COBPEMEHHOTO UE/OBEKA. MOJICTUPOBAHUE, IKOJIOTUYECKOE
MUPOBO33PEHUE.
JHemoncmpayuu: -
EpPEeUMCIISITh 3a7a4l DKOJOTHHU, €€
TIopmpemoi: A. T'ym6omnbar, K. P ’
©. P 5T pasziesibl UCBSI3U C IPYTUMU HayKaMHu.
. be, J. ['ekkens.
YIBC, CKIKe XapakTepu3oBaTh METOJIbI
Tabnruyor u cxemor: Kxapra «IIpupomHbIE| 4 onormyeckux FICCIIeIOBAHMI
30HBI 3€MJINY
3.2 | Cpensl oOutanus u Cpenbl 00uTaHus OpraHU3MOB: BOTHAS, PackpbIBaTh cojiepkaHUE TEPMHUHOB

IKOJIOTUYECKHE
(bakTophI

HA3eMHO-BO3/yIIHAS, MOYBEHHAs,
BHYTpHU-OpTraHu3MEeHHas!.
DKojoruyeckue GpakTopsol.

Kiraccuduxanuys 3K0J10ru4ecKux

)41 TIOHSITHM cpeaa O6I/ITaHI/I}I,

HKOJIOTHYECKUE bakTopsl,
OHOJIOTrHYeCKui ONTHUMYM,
OTPAaHWYHBAIOIIHI
(JIMMUATHUPYIOITHNA )
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¢dbakTopoB: abMOTHYECKUE, OMOTUYECKUE

1 aHTPOIIOT'CHHBIC.

JlenicTBue AKOJIOTUYECKHUX
dbakTopoB Ha OpraHU3MBI.
Jemoncmpayuu:

Tabauywvl u cxemol: «CpeaploOUTAHUS
OpraHU3MOBY

daxTop.

XapakTepu3oBaTh YCIIOBUS

cpen
OoOUTaHUsl OPraHU3MOB;

KJacCU(UIMPOBATh M XapaKTepU30BaTh
IKOJIOTUYECKUE (bakTopbl:
abuoTHueckue, OMOTHYECKHE u
anTponoreHsole. OnuChIBaThH JAeHCTBHUE
HKOJIOTMYECKUX (PAKTOPOBHA OPraHU3MBbI.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHUS u KUBHEEATCIbHOCTU
pacTeHU ¥ IKUBOTHBIXPA3HBIX Cpell

oOuTaHusd
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3.3

AOunoTuueckue
(dakTopbl

Abuotnueckue (bakTophl: CBET,
TeMIieparypa, BJI&KHOCTB.
dortonepuoausm.lIpucnocobnenus
OpPraHU3MOB K JIEUCTBUIO aOMOTHUECKUX
¢bakTOpoB. buonornueckuepuT™MBI.
Jemoncmpayuu:

Tabauywvl u cxemol: «DoToNIEPUOTUZMY.
Jlabopamopnule u npaxmuueckue

pabomut:

JlaGopartopnas pa6ota Ne 3.
«Mopdonorunueckne 0COOEHHOCTH
pacTeHui U3 pa3HBIXMECT OOUTAHUS».
JlaGoparopnas padota Ne 4. «Bnusinue
CBETa Ha POCT M Pa3BUTHE YEPEHKOB
KoJIeycay

PackpbIBaTh copepx aHue TEPMHUHOB
U MOHATUI: abuoTHYECKUE (PAKTOPHI,
dboTtonepuoauzM,  OHOTOTHUECKUE
PHUTMBEI.

AHaIu3upoBaTh neficTBrIE CBETa,
TEMITepPaTypPhl, BIAXXHOCTH Ha OPTaHU3MbI
" MIPUBOJIUTH IPUMEPBI
MIPUCTIOCOOJICHHOCTH
[TpoBOIUTE OMOJOTHYCCKHUE HAOTIOACHUS
1 0OPMIIATH PE3yIbTaThl MPOBEACHHBIX
HaOIIOIEHUI

OpraHU3MOB.
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3.4

buornueckue
(dakTopbl

buornueckue (akTopBHI. Buner
OMOTUYECKUX B3aUMOJEHCTBUMN:
KOHKYPEHIUS, XMIIIHUYECTBO, CHMOUO03 U
ero ¢opmel. Ilapasutusm, kooneparus,
MYyTYyaJIU3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcann3M, HEUTPAIIU3M.
3HaueHrue OMOTHYECKUX
B3aUMOJECHCTBUI i1 CYLIECTBOBAHUS
OpraHU3MOB B MMPUPOIHBIX COOOIIECTBAX.
Jemoncmpayuu:

Tabauywl u cxemvi: «llumeBble TSNy

PackpbiBaTh copep:kaHue TEPMUHOB
U TMOHATUH:0MOoTHYECKHE (HAKTOPBI,

XHUIIHUYECTBO, Napa3uTU3M,
KOHKYpEHIIUS, MYTYyaJIU3M,
CUMOMO03, KOMMEHCAIU3M,

HaxJICOHMYECTBO, KBapPTHUPAHCTBO,
aMEHCaJIu3M, HEUTPAIU3M.
XapakTepu3oBaTh OMOTHYECKUE
(haKTOphI ¥ BUIBIB3AMMOOTHOIIIEHUM
MEXJIYy OpraHu3Mamu; TPUBOIUTH
MIPUMEPbI B3aMMHOU
MIPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB.
CpaBHMBAaTh MEXIYy COOOH BHIBI
OMOTHYECKUXB3aNMOIEHCTBUM
OpTraHU3MOB
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3.5 | Dxonoruueckue 1 DKOJIOTUYECKHUE XapaKTEPUCTUKU PackpbiBaTh conepxaHue TEPMUHOB U
XapaKTCPpUCTUKHA NOIYJIALMH. OCHOBHEIEIIOKA3aTeIN HOH;{TI/Iﬁ:HOHyJIsIuHsI, YUCJICHHOCTD,
BuJia u Momynsannu MOMYJISLUU: YUCICHHOCTD, INIOTHOCTb, MJIOTHOCTh, POKIAEMOCTD,

POXKIAEMOCTh, CMEPTHOCTD, IIPUPOCT, CMEPTHOCTh, TPUPOCT, MUTPALIUS,
mMurpaius. J[nHamMuka 4ucIeHHOCTH JUHAMUKA YUCIICHHOCTH MOIYJISLINH.
MOMYJISILIUYA U €€ PETyJIsIUs. XapakTepu3oBaTh OCHOBHBIE
Jemoncmpayuu: MOKa3aTen u AKOJIOTUYECKYIO
Tabauyvr u cxemwvi: «llomymnsuuny, CTPYKTYpY  HnomyJjsdanudv,  ONHUChIBATH
«3aKOHOMEPHOCTH pocra MEXaHU3Mbl PETYJAIUA YUCICHHOCTH
YHCJIEHHOCTHU MOMYJISIUU HHDY30pUu- IOy IATIN A
TyhenbKu». Jlabopamophuie u
npakmuuecKkue padomol:
[TpakTuueckas padora Ne 2. «Ilomcuer
MJIOTHOCTH MOITYJISIUUM pa3HbIX BUIOB
pacTeHHUI»

Hroro yacos no teme 3)

Tema 4. Coo011ecTBa M DKOJOrHYeCKHUe CHCTEMbI
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4.1 | CoobmiecTBa Co00111€CTBO OpraHU3MOB — OHOIIEHO3. PackpsiBaTh cojepkaHle€ TEPMUHOB
OpraHU3MOB CtpykTypsl  OHOLIEHO3a: BHJIOBas, U TOHATHN:0MOLIEHO3, DKOCHUCTEMA,
IIPOCTPAaHCTBCHHAA, TpodudecKast OMOTEOIICHO3,  BHUBI-IOMHUHAHTEHI,
(muieBast). Buabl-mnoMUHAHTHL. 3KOIOTHUECKAS HHIIA.
Cpsi3u B OHOILICHO3E. XapakTepu3oBaTh Ouno1eHO3
HAemoncmpayuu: (coobmiecTBo),  €ro  BHUJOBYIO,
Tabnuyer u cxemol: «lluieBsle Henm, IPOCTPAHCTBEHHYIO u
«buo1IeH03: COCTaB U CTPYKTYypay. TPOQHUECKYIO CTPYKTYPBL.
Ob6opydosanue.: MOJICIb-aNIIUTKALAS OOBsICHATH poib KOMIIOHEHTOB
«Tunmynbie OMOLIEHO3bI»; OuworieHo3a B MOJJEPKAHUU  €ro
repOapuit «PacTurenpHbie CTPYKTYpbl M CYLIECTBOBaHUS Ha
coo0IIecTBaY; KOJUIEKLIHS OTIpeIeIEHHON TEPPUTOPHUH.
«buoneHo3» OOBsICHAT, OHMOJOTHYECKUH  CMBICI
SAPYCHOCTH  WJIMCTOBOW  MO3aUKH.
CpaBHUBaTH KOMITOHEHTBI
OMOIICHO30B, 150.¢ BUJIOBYIO,
MIPOCTPAHCTBEHHYIO u
TPO(PUUECKYIOCTPYKTYPHI, CBS3U
MEKy OpraHu3Mamu
4.2 | DKOCUCTEMBI U DKOJIOTUYECKHE cuctembl | PackpeiBaTh colepKaHUE TEPMHHOB U

3aKOHOMEPHOCTH
170
CYILIECTBOBAHUS

(axocuctemsl). [lonsTue 06 skocucTeme
1 OMOTEOIICHO3E.

qDYHKI_[I/IOHaJIBHBIe KOMIIOHCHTEI

MOHATHH: DKOCHCTEMAa, OHOreOLECHO3,
POIYIICHTHI, KOHCYMGCHTBI,
pPEAYLUEHThI, TpPOPUUYECKUE YPOBHH,
MTHALIEBAS
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AKOCHUCTEMBI: MPOYIIEHTHI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopot BelecTB 1 NOTOK SHEPTUU B
HKOCUCTEME.

Tpoduueckue (nuieBsie) ypoBHU
sKocucTeMbl. [IuIeBbIe 1Ienu U CeTH.
OCHOBHBIE TIOKA3aTeNu SKOCHCTEMBbI:
IPOTYKITHSL.
UPaMU/IbI;

onomacca,
DKOJOTUYECKUE
MPOJYKIIMH, YUCICHHOCTH, OMOMACCHI.
CBoiicTBa 3KOCHCTEM: YCTONYHBOCTD,
CaMOpETYJISILUS, pa3BUTHE.
Cykueccusi.

Hemoncmpayuu:

Ilopmpemui: A. Ix. Tencnu, B.

H. Cyxkaues.

Tabnuyet u cxemor: «[IpupoaHbie

coobmecTBay, «Llenn muTaHusIY,
«IKoIoruYecKas MupaMuIa

ocnp ©W CETh, JKOJOI'MYCCKHC

NUpaMUIbl, onomacca,

MPOAYKIIHS, CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA
DKOCUCTEMBI (€€  CIIOCOOHOCTh K
JUTUTEIIEHOMY CaMOTIOJIJICPKaHUIO,

OTHOCHUTEJIBHO 3aMKHYTBIM KpPYrOBOpPOT

BEIIECTB,  HEOOXOJMMOCTh  IOTOKa
sHepruu). CpaBHUBATh MACTOUIIHBIE U
JICTPUTHBIE

MTHIIEBBIC 1ICITH,

TpopUYECKHE YPOBHU IKOCUCTEMBI.
NPOIYKLIKH,
IIAPAMUbl YUCICHHOCTU U ITUPaMHUIbI

Paznnuats IMUpaMuabl

OMOMacchl.

CocTaBsTh OCIIN U CCTHU IIUTAaHUA.

[TepeuuncnaTe CBOMCTBA
DKOCHUCTEM: YCTOWMYHUBOCTb,
CaMOperyJisiuus, pa3BUTHE
(cykueccus).

OnuchiBaTh MEXaHM3M  MOJAJEpPKAHUS

pPaBHOBECHA B DKOCHUCTCMAX.

XapakTepu3oBaTh CYKLECCHH,
BBISIBIISITh ~ NPUYUHBI W OOIIHE
3aKOHOMEPHOCTH CMEHBI SKOCUCTEM
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4.3 | Ilpuponnsie [IpuponHbIe SKOCUCTEMBI. PackpsiBaTh COJZIEpKaHNE
HKOCUCTEMBI DKOCHUCTEMBI PEK U 03€p. TEPMUHOB M TOHSATUH: BOJHbBIE
DkocucreMa XBOMHOTO HKOCUCTEMBI, OHOr€O1IeHO3bI,
WIM IIHPOKOJIMCTBEHHOTO (UTOMIAHKTOH, 300IUIaHKTOH,
jeca. OeHTOoC, TyMYyC.
Hemoncmpayuu: [IpuBoIUTH TIpUMEPBI  MPHUPOAHBIX

Tabauywl u cxemwvl: «IKOCUCTEMA
HIMPOKOJIUCTBEHHOT O Jecay,
«DKOoCcHCTeMa XBOMHOIO Jiecay,
«buoreHo3 BogoeMa.

Obopyoosanue. TepOapyn U KOJJIEKITUU
pacTeHui U KUBOTHBIX,
TPUHAJIeKAIIAX K pa3HbBIM
9KOJIOTUYECKUM TPYIIIIaM OJHOTO BUJIA

HKOCUCTEM cBoeH
CpaBHMBaTh Ha3eMHBIE U  BOJHBIC
HKOCUCTEMBI; OpraHU3MBlI,
oOpasyionue pasHble Tpoduueckue
YpOBHHU

MCCTHOCTH.
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4.4 | AaTpomnoreHHbIE AHTpPOTIOTEHHBIE IKOCUCTEMBI. PackppiBaTh copepkaHHEe TEPMUHOB U
9KOCHCTCMBI ATpPOIKOCUCTEMBI. IIOHATUM: AHTPOIIOI€HHAsl JKOCUCTEMA,
Ypb6oskocuctembl. buonornueckoe u | arpO3KOCHCTEMA, ypbosKkocucTtema,
XO3AHCTBEHHOE 3HayeHue | OMOpasHoOOpasue.
arpodKocucTeM M ypOOIKOcHCTeM. | XapaKTepH30BaTh arpO3KOCHCTEMBI
buopasznoobpasue KaK GbakTop | ¥ ypOOIKOCHUCTEMBI, 0COOEHHOCTH UX
YCTOHYHUBOCTH OKOCHCTEM. | CYIIECTBOBaHUSI.
Coxpanenue ouonornueckoro | IlpuBOAUTE NPUMEPHI AHTPOIOTCHHBIX
pazHooOpazus Ha 3emiie. | 9KOCUCTEM CBOEU MECTHOCTH, OIIUCHIBATH
Jemoncmpayuu: UX BHUJJOBOM COCTaB M CTPYKTYpY.
Tabruybr U cxemvl. «ATpPOIEHO3Y. CpaBHuBAaTH ~ COCTaB M CTPYKTYpY
Obopydosanue: komnekius | TPHPOAHBIX IKOCHCTEM "
«Bpemurenn BaskHeimx | AT POOKOCUCTEM, — arpodKOCHCTEM U
CENbCKOXO03AHCTBEHHBIX KYJIETYp» ypboskocucTem
4.5 | buochepa VYuenue B. U. Bepnanckoro o 6uocdepe. | PackpeiBaTh conepkaHne TEPMUHOB H
rio0anbHas I'panuipl,  coctaB M CTPYKTYPA | momstmii: 6mocdepa, KMBOE BEIIECTBO,
IKOCHCTEMA ouochepnl. JKuBoe BEmECTBO U €r0 JIMHAMHYECKOE PABHOBECHE.
3emin dbynkimu. Ocobennoctu 6uochepsl Kak

OuenuBath Bkiaa B. 1. BepHaackoro
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r100aJIbHOM 3KOCHUCTEMBL.

JnHamuyeckoe paBHOBECHE 51

oOpatHass  cBi3b B Oumocdepe.
Jemoncmpayuu:

llopmpemwvr:  B. W. BepHaackun.
Tabnuyel u cxemwvr: «OO0IAs CTPYKTYpa
ounochepni», «PacnipocTpanenue
KU3HU B Ouocdepe», «O30HOBBIM
aKpaH Ouochepb»

B co3daHue YydeHuss o Ouocdepe.
XapakTepu3oBaTh cOCTaB Ouocdepsl,
(GyHKUMHU )KUBOTO BellecTBa Ouochepsl
U OompeensaTh (Ha KapTe) 00JacTH ero
HanOOJIbIIEro pacmpocTpaHEHHUS.
[lpuBOANTH TpPHUMEpPHI  MPOSIBICHUS
(byHKUUHI )KUBOTO BelecTBa Ouocdepsl,
OMOTCOXUMHUYECKOM TS TeIIbHOCTH
YeJI0BEKa.

[lepeuncnsate ocoOeHHOCTH Ouocheps

KaK TJ100aJIbHOM PKOCUCTEMBI 3EMIIU

4.6

3aKOHOMEPHOCTH
CYLIECTBOBaHHUS
o6unochepsr

KpyroBopotst BEIIECTB U
OMOreOXUMUYECKHE ITUKIBI AJIEMEHTOB
(yrnepona, a3ota).

30HANBHOCTD ouocdepsl.
OcHoOBHbIE OMOMBI CYIIIH.
Hemoncmpayuu:

Tabnuyer u cxemvl: «KpyroBopot
yraepoza B ouochepe», «kKpyrosopor
a30Ta B IPUPOJIC»

PackpbiBaTh copepxaHue TEPMUHOB
U MOHSTUM: 1IEIOCTHOCTH Orochepsl,

KPYTrOBOPOT BEIIECTB,
OMOreOXUMUYECKUE IIUKJITBI
AIIEMEHTOB, 30HAJILHOCTh
ounocdepsl, OUOMBI.

OnuceiBaTh KPYTOBOPOT
BCIIIECTB, OMOreOXNMHYECKHE

UKIBl  a30Ta W yriepojga B
ouocdepe.

OOBSACHAT TPUYMHY 30HAJIBHOCTHU
ounocdepsl. [Tepeuncnatp u

XapaKTEpPU30BaTh OCHOBHBIE OHOMBI
CyIIu 3emMiu
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4.7

YemoBeyecTBO B
ouocdepe 3emau

YenoseuecTBO B Onochepe 3emiu.
AHTpOTIOTEHHBIE H3MEHEHHS B
ouocdepe. I'modanbHbIC

PackpeiBaTh colepxkaHue TEPMUHOB H
MOHATUN: AHTPONOTCHHBIE W3MEHEHHS,
HKOJIOTUYECKUH KPU3HUC, TI100aTbHbIE

HKOJIOTHYECKHUE MTPOOIEMBI.
JHemoncmpayuu:

Tabnuyer u cxemwr. «lIpumepHbie
AQHTPONOIE€HHbIE  BO3JIEWCTBHA  HA
npupoay», «BaxuHenme HCTOYHUKH
3arpsA3HEHUs] BO3JyXa M TPYHTOBBIX
BOJI», «llouBa — BaKHeHIIas
cocTtaBisolas ouochepsn», «PakTophl
nerpagaiuu = nouB», «llapHUKOBBII
abdext», «DakTOphl PaTUOAKTUBHOTO
3arpsisHeHust  Omocdeprl»; KpacHas
kaura P®, uzo0pakeHus oXpaHIeMBbIX
BUJIOB PACTEHUI U JKUBOTHBIX

pOOIEMBI.

XapakTepu3oBath OMOCHEpPHYIO POJIb
YeJI0BEKa.

[TpyBOIUTh TIPUMEPBI AHTPOITOTCHHBIX
W3MEHEHUM B Orocdepe.

OIICHI/IBaTB MOCJICACTBUA 3arpsA3HCHUA

BO3YLIHOM, BOJHOU cpenbl,
W3MEHEHUSA  KJIUMarTa, COKpallCHHS
OouopazHooOpasus.

DopMyIUPOBATH COOCTBEHHYIO

MO3UIMIO 10 OTHOIIECHUIO K TI100aTbHBIM
U PETUOHAIBHBIM  DKOJOTMYECKUM
npobiemMaM, apryMeHTHpPOBaTh CBOIO
TOYKY 3PEHUS.

HaspiBaTh mNpHUYMHBL TOSBICHUSA
MIPUPOAOOXPAHHOU JTHUKH,
pacKphIBaTh 3HAYCHHE Mporpecca
TSt MPEOOJIEHUS
JKOJIOTMYECKOTO KpU3HCa
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: IIIECTBOBAHUE TTPHPOIBI
4.8 | CocyuiecTBoBaHUE 1 CocyiiecTBoBaHHE 0 PackpsiBaTh COJIEpKaHHE
NPUPOLI U ¥ genoBedyecTBa. COXpaHEeHHe TEPMHHOB u TIOHATUH:
HeloseaccTsa 6uopazHooOpasus KaK palMOHAIEHOS
OCHOBA YCTORUHBOCTH PUPOIOIIOIB30BAaHNE, YCTOMYHBOE
a3BUTHE, KODBOJFOITHS.
ouocdepsl. OcHoBa p ’ H
XapakTepu3oBaTh parmoHanbHOE
PaIMOHAILHOTO
UCIIOJIb30BaHUE PUPOTHBIX
ynpasjicHIA MPUPOAHBIMA pPECYpPCOB;  OCHOBHBIE  TIOJIOKCHHSI
pecypcaMu M- MX - MCIHIOJIB3OBAHHC. KOHIIETIIIUN YCTOWYHUBOTO PA3BUTHSI
JlocTkeHus OUOJIOTHH
¥ OXpaHa MPUPO/IBL.
Hemoncmpayuu:
Tabauywvl u cxemwl: «buochepa u
YEIIOBEK»
Hrtoro yacos 1o teme 9
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOBIIO
[TPOTPAMME
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INEPEYEHb (KOAU®UKATOP) PACIIPEAEJEHHBIX 110 KI/ITACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJbTATAM OCBOEHHUSA
OCHOBHOI OBPA3OBATEJILHOHU MMPOI'PAMMBI CPEJHEI'O OBIIEI'O
OBPA3OBAHUA U JIEMEHTOB COIEPKAHUSA 11O BUOJIOT' U

B denepanbHbIX W perMoOHANbHBIX NPOLIEAYpax OLEHKH KadyecTBa OOpa30oBaHUS
HCIIOb3YyeTCsl TepedeHb (KoAu(pUKATOp) paclpe/leIeHHbIX M0 KjaccaM MpPOBEPSIEMBbIX
TpeOOBaHUN K pe3yjbTaTaM OCBOEHUSI OCHOBHON 00pa3oBaTeNbHOW MPOrpaMMbl

CpCaHCTO 06HICI‘0 06p330BaHI/I${ " 3JICMCHTOB COACPIKAHUA 110 OMOJIOTHH.

10 KJIACC IlpoBepsieMble TpeOOBaHUSI K Pe3yJbTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOTrPaAMMBbI

Kon [IpoBepsieMble TpeAMETHBIE pe3yJIbTaThl OCBOEHUS OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHEro 00111ero 00pa3oBaHus
pe3ynbTaTa
1 CdopMUpOBaHHOCTh 3HAHUN O MECT€ M POJM OHOJOTHU B CHUCTEME

HAyYHOTO 3HAHUS  ©CTECTBEHHBIX HayK, B (OPMHPOBAHHH
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa W HAy4HOTO
MHUPOBO33pPEHUS; O BKJIAJe POCCHUHCKHX M 3apyOCKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTHH; (YHKIIMOHAIHHON TIPaMOTHOCTH
YeIIOBeKa JIUISl PEIICHUS )KU3HCHHBIX 3a/1a4

2 YMeHue packpeiBaTh COJIep)KaHHE OMOJIOTHYECKUX TEPMHHOB H
MOHSITHI: KU3Hb, KJIIETKA, OPTaHU3M; METa00In3M (0OOMEH BEIIECTB U
MpPEBpAIlICHUE SHEPTrUM), TOMEOCTa3 (CaMOperysdius), ypOBHEBas
OpraHu3alys KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PEMTPOTYKIINSA),
HACJIEICTBEHHOCTh, U3MEHUYHUBOCTD, POCT U PA3BUTHE

3 YMeHnue uznaratb OMOJIOTHYECKUE TeOPHH (KJIETOUYHAsI, XPOMOCOMHASI,
MyTanuoHHas ), 3akoubl (I'. Mengens, T. Moprana, H.1. BaBunosa) u
ydeHusl (0 LEHTpax MHOrooOpazusi U MPOUCXOKIAEHUS KYIbTYPHBIX
pacrenuiit H.. BaBunosa), onpeaensiTh rpaHUlibl ©X IPUMEHUMOCTH K
KUBBIM CHCTEMaM
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YMeHue BIaieTh METOJAaMH HAyyHOTO TMO3HAHUS B OHOJIOTHH
(HaOdroeHue M ONMMCAHUE JKMBBIX CHUCTEM, IPOLECCOB U SBIICHUN;
OpraHmM3anus W TPOBEJACHHE OHMOJOTHYECKOTO OSKCIEPUMEHTA,
BBIIBIDKCHUE  THUMOTE3bl;  BBIABICHHUE  3aBUCUMOCTH  MEXKIY
UCCIIelyeMbIMH BETUYMHAMHU, O0BSICHEHHUE TTOTYICHHBIX PE3YIbTATOB,
UCTIOJIb30BAaHHBIX HAYUYHBIX TOHSATHH, TCOPUH W 3aKOHOB, yYMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHHH IMOJIYYCHHBIX PE3yIbTaTOB)

Kon [IpoBepsieMblli 3IEMEHT COAEPHKAHUS
1 buonorus xkak Hayka
1.1

buonorus — Hayka o xuBoil npupope. Poib Ouonoruu B ¢hopMupoBaHUU

COBPEMEHHON Hay4HOI KapTuHbl Mupa. CucteMa OMOIOTHUYECKUX HAYK
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YMCHI/IC BBIJCIATH CYII_[CCTBCHHBIC HpI/ISHaKI/I BHU JCOB, KIICTOK

DenepaabpHas I/Pa6oqaﬂn Ol"li)‘al\rll\rla buosorus. 10—11 kmaccel (0a30BEIN ¥801301u,
HpOKaﬁI/IOT 3y1<apr1)/10 , OJIHOKJIETOYHBIX Y MHOI'OKJICTOYHBI
OpraHu3MOB;  OCOOCHHOCTM  TPOLIECCOB  OOMEHa  BEIIECTB U
npeBpalieHuss PHEPTUM B KIETKe, (POTOCHHTE3a, MIACTHUYECKOTO U
SHEPreTUYEeCKOro  OOMEHa, XEMOCHHTe3a, MHUTO03a,  Meilo3a,
OHJ'IOI[OTBOpeHI/IH, paSMHO)KCHI/ISI, I/IHI[I/IBI/II[yaJ'IBHOFO paSBI/ITI/IH

opraHu3mMa (OHTOTr€He3)

YMeHrne NpUMEHATh TOJNYYEHHbIE 3HAHUA 1 OOBSICHEHUs
OMOJOTMYECKUX MPOIECCOB U SBJIECHUMN, IJI NPUHATHS MPAKTUUECKUX
pElIeHH B MOBCEIHEBHOM JKU3HU B 1IEJIAX 0OecriedeHus 0€301acHOCTH
CBOETO 3/I0POBbS U 3/I0POBbs OKPY>KAIOIIMX JIFOJIEH, COOJIIOIEHUSI HOPM
CPAaMOTHOTO TIOBEACHUS B  OKPYXAKOILIEH MPUPOJHOM  CpEXE;
NOHUMaHHe HEO0OXOIUMOCTH UCIOJIb30BaHUS JTOCTHXKEHUM
COBPEMEHHOW OHOJOTMM M OHUOTEXHOJOTHUH IS PAlUOHAIBHOTO
IPUPOAOIOIB30BAHUS

YMenue peuiaTtb 3JICMCHTAPHBIC T'CHCTHYCCKHUC 3adda4Yu Ha MOHO- U
JII/II‘I/I6pI/I,HHO€ CKpCIIMBAHUC, CLHCIIJICHHOC HACJICAOBAHUC, COCTABIIATH
CXCMbI MOHOFI/I6pI/IJIHOFO CKpCUIMBaHUA

HJIA IIPpEACKAa3aHUsA HACJIICAOBAHUSA IIPU3HAKOB Y OPraHU3MOB

YMeHHe BBINONHATH JIA0OpaTOpHBIE W TPAKTHYECKUEe pPaboTHI,
coOyoaTh MpaBuiaa TpH paboTe C Y4eOHBIM U JaOOpPaTOPHBIM
000py1I0BaHHEM

YMeHre KpUTUYECKH OICHWBATh M MHTEPIPETUPOBATh MH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIepKaHUS, BKIIOYAOIIYIO  IICEBIOHAYYHBIC
3HaHUSA W3 Pa3IUMYHBIX HCTOYHUKOB (CMMU, HayyHO-TIOMYJISIpHBIC
MaTepHalibl); 3TUYCCKHE AacCICKThl COBPEMEHHBIX HCCIICIOBAaHUN B
OMOJIOTHH, METUILIMHE, OMOTEXHOJIOTUU

10

YMeHue co3naBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC COOOIICHHUS,
0000111ast OMOJIOTHYECKY0 HH(POPMAITHIO U3 HECKOJIBKUX NCTOYHHUKOB,
I'PaMOTHO HCIIOJIh30BATh MMOHATHIHBIN amnmapaT OHOJIOTHH
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IIpoBepsieMble 3J1eMeHThI COIePKAHNUS

1.2

MeTtonbl TO3HaHUS JKMBOW MPUPOILI  (HAOIIOJAEHUE, OSKCIEPUMEHT,
OIMCAaHKE, U3MEpPEHNE, KIaCCU(PUKAIINI, MOACIUPOBAHUE, CTATUCTUUICCKAS
00paboTKa JTaHHBIX )

JKuBBIE CUCTEMBI B X opraHu3anusd

2.1

’Kussbie cucteMbl (OMOCHUCTEMBI) KaK TpeaAMET u3yueHus ouonoruu. CBoicTBa
OMocHUCTEM U UX pa3HOOOpasue

2.2

YpoBHU OpraHu3auu OMOCUCTEM: MOJICKYISIPHO-TEHETHUECKUH,
KJICTOYHBIN, OPraHU3MEHHBIH, TTOMYIISIITHOHHO-BUI0BOM, SKOCUCTEMHBIH,
o6unocdepHsbIit

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKHU

3.1

XUMHUUYECKUM COCTaB KJICTKM. XMMHUYCCKUE DJIIEMEHTHI: MAaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Boz:a N MHHCPAJIbHBIC BCHICCTBA. CDYHKHI/II/I BOABI U
MUHCPAJIBHBIX BCIICCTB B KJICTKC. HOI[I[Gp)KaHI/Ie OCMOTHYECKOro OajlaHca

3.2

benku. CocraB u cTpoeHHe O€IKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEJIKOB.
He3ameHumble ¥ 3aMEHUMBICE AMHHOKHCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YpoBHU CTPYKTYpbl OCIKOBOH MOJIEKynbl (TIepBHYHAs, BTOpUYHAS,
TPETUYHAsI W YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OCIIKOB.
buonorndeckue QpyHkimu OEIKOB.

®epmeHThl — Owuosjormdyeckue Karamuzatopbl. Ctpoenue ¢depMmeHTa:
aKTUBHBIN LIEHTp, cyOocTpaTHas cnenuduarocts. KopepmenTsl. Buramunsi.
Otnnuus pepMEeHTOB OT HEOPTAHUUECKHUX KaTalln3aTOPOB

3.3

VYrrneBogel: MoHOcaxapuabl (THOKo3a, pubo3a U J1e30KCUpu003a),
aucaxapuibl (caxaposa, JakTo3a) U HoJiucaxapubl (Kpaxmall, TJIMKOTEH,
1eJuTio03a). buonorndeckue GyHKIUN YTIEBOIOB.

Jlumunapl: TpUraUIEpHUabl, cTepouabl, dochomumuasl. [uapodunsHO-
ruapodobHbie cBolcTBa. buonornueckune ¢ynknmu nunuaoB. CpaBHEHHE
yTIIEBOIOB, OSIKOB M JINITHAIOB KAK UCTOYHUKOB SHEPTHH

3.4

Hyxkneuwnossie xucnorel: JJHK wu PHK. Hykineoruasr — wmoHOMEpBI
HyKJIenHOBBIX KuciaoT. Ctpoenne u Gpynkuu JJHK. Ctpoenne n pyHkmmm
PHK. AT®: ctpoenue u pyHKuuu

3.5

[uTosorus — Hayka o kietke. Kiietounast reopust. MeTo1bl U3y4eHUS KIIETOK
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3.6

Knerka kak 1menoctHass xuBas cucrema. OOume MNpU3HAKU KIIETOK:
3aMKHyTas HapyxkHas MemOpana, mosiekyiabl JIHK kak renetnueckuii
anmapar, cucTeMa CuHTe3a Oernka

3.7

Tunsl KIETOK: JyKapuoTHYecKas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHUS NPOKAPUOTHYECKOM KieTku. KietouHas cTeHka OakTepHil.
Ctpoenune 3yKapuoTUYeCKOM KJIETKH. OCHOBHBIE OTJIMYHUSA PACTUTEIIBHOM,
KUBOTHOU U T'pUOHOM KIETKU

3.8

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHASI CTEHKA, ITTIMKOKAJIMKC, UX
dbynkuuun. Ilnasmatuueckass MemOpaHa, €€ CBOWCTBA M (PYHKIIUH.
[utonnasma u ee opraHousbl. OJHOMEMOpaHHBIC OPraHOWABI KIIETKH:
sujorutazmMarnueckas cetb (OIIC), ammapar ['onbmku, JTU30COMBI.
[TonyaBTOHOMHBIE ~ OpPraHOMABI  KIETKA: MUTOXOHJPUHU,  MJIACTUJIBIL.
[TpoucxoxxaeHne MUTOXOHAPUM 1 TuTacTUA. Busr mnactun. HemeMmOpaHnHbie
OpPTaHOU/IbI KJIETKH: pUOOCOMBI, KJICTOUHBIA IIEHTP, PECHUYKH, KT'YTHKH.

(DyHKIII/II/I OpraHoOna0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynsatopHslil neHTp kiaeTku. CTpoeHue siapa: auepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

>KI/I3H€II€}ITCJII>HOCTL KJIICTKH

4.1

OOMeH BeIeCTB, WM META00JIN3M. ACCUMIIISIUS (TIJIaCTUICCKUI OOMEH) U
JTUCCUMUIIAIMS (SHEPTECTUUCCKHI 0OMEH) — JIBE CTOPOHBI €IMHOTO IIpoliecca
Merabonmm3Ma. Tumbl oOMeHa BemIeCTB: aBTOTPO(HBIN U reTepoTPOdHBIH.
Ponb pepMeHTOB B 0OMEHE BEIISCTB U MPEBPAIICHUN YHEPTUU B KIICTKE

4.2

®orocunte3. CBetoBass u TeMHOBass (Qa3bl ¢oTtocuHTe3a. Peakiuu
doTocuaTe3a. DPDHEKTUBHOCTL (HOTOCHHTE3a. 3HAaUueHHEe (POTOCHHTE3a IS
KU3HU Ha 3emie. BnusHue ycnoBuii cpenasl Ha (OTOCHHTE3 W CHOCOOBI
TIOBBIIIIEHUS €r0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUIA.

XeMOCHHTE3. XeMOCHHTE3UPYIONe OakTeprun. 3HAUCHUE XeMOCHHTE3a IS
JKU3HU Ha 3emiie

4.3

DHepreTuyeckuii oOMeH B KJIeTKe. PaciieruieHue BEIecTB, BBIJCICHHUE U
AKKyMYJHMPOBAHUE DHEPTrUM B KIETKE. DTalbl IHEPreTUUECKOTO0 OOMEHa.
['mukonus. bpoxkenwue u ero Buibl. KuciopogHoe OKUCIECHHUE, WIIH KIETOYHOE
npixanue. IQPEeKTUBHOCTh YHEPTETUUECKOT0 OOMEHa
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4.4

Peakiun wmatpuuHoro cunHte3a. ['eHetnueckas uHpopmamms u JHK.
Peanuzauus reneTnueckoil nHGpoOpMauu B KIeTKe. | 'eHeTHYecKuil Koa U ero
corictBa. Tpanckpunuusa — Marpuunbli cuHTe3 PHK. Tpancmsamms —
ouocunre3 Oenka. KoaupoBanue amuHokucinor. Pomabp pubocom B
OouocuHTe3e Oenka

4.5

Hexknerounsle popmsl sxu3Hu — BUpychl. Mctopust otkpsitus BupycoB (.1.
NBanoBckuit). OcOOEHHOCTH CTPOEHUS U JKU3HEAESTEIIbHOCTU BHUPYCOB.
bakrepuodaru. bonesnu pacteHuii, KUBOTHBIX M UYEJIOBEKA, BbI3bIBAEMBIE
Bupycamu. Bupyc ummyHnoneduimrta uenoexka (BUY) — BozOyaurtens
CIIMda. [IpoduakTika pacnpocTpaHEeHUs] BUPYCHBIX 3a00JIEBaHU M

Pa3smuoxenue u HMHAWBUIYAJIIBHOC PA3BUTUC OPraHU3MOB

5.1

Kietounslii 1uki, Wiau KU3HEHHBIM UK KiIeTku. MHTepdaza m MuTos.
IIpomecchl, mporekaromue B uHTepdaze. Perumkanus — peaxuus
matpudHoro cunre3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN Habop —
KapuoTurl. JIMIUIOWIHBIH W TalUIOWJAHBIA  XpPOMOCOMHBIE  HAOOPHI.
Xpomatuasl. L{urosorndeckue OCHOBBI Pa3MHOXKEHUS U UHIAWBUYIBHOTO
pa3BUTHS OPTaHU3MOB.

Henenne knetkun — Muto3. Ctaauu mutosa. IIpoieccsl, mpoucxoasume Ha
pa3HbBIX CTAAUSIX MATO3a. BHOJIOTHYECKUI CMBICII MUTO3a

5.2

dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrooe u mnoioBoe. Bubl 6ecmnonoro
Pa3MHOXEHUS: JIeJICHUE HAaJIBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX,
copooOpa3oBaHue,  BEreTaTuBHOE  pa3MHOkeHHe.  McKkyccTBeHHOE
KJIOHUPOBAHWE OPTaHU3MOB, €T0 3HAYCHHE JIJIsl CEJICKIIUU

5.3

[TornoBoe pa3sMHOKEHHE, €TO OTINYUS OT OECIIOI0TO.

Meiio3. Craguu Meiiosa. IIpolecchl, MPOUCXOAIINE HA CTAAUSIX MeHo3a.
[ToBenenue xpomocom B Menose. Kpoccunrosep. buonornyeckuit cMbIC U
3HAYEHUE MeKo3a

5.4

'ameTtorenes — mporecc 0Opa3oBaHUSI TOJIOBBIX KJIETOK Y JKHBOTHBIX.
[TomoBbie Kene3bl: CeMEHHWKHM H sudHuKA. OOpa3oBaHWEe W pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30u I, STHIEKIIETKA) — CIIepMaTOreHe3 U
ooreHe3. OCOOEHHOCTH CTPOCHHUSI SIULIEKIETOK U CIIEPMAaTO30U/I0B.

OmnonorBopenue. [lapreHorenes
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9.5

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pPa3BUTHE
(oMOpuorene3). Otanmbl AMOPHOHANBHOIO PA3BUTHSL Yy TO3BOHOYHBIX
KUBOTHBIX: APOOJIEHHE, racTpyisiuus, opraHorenes. IloctamOpuoHanbHOE
pa3BuTHe. TUIBI MOCTAMOPUOHAIBHOTO PpA3BUTHS: NPSIMOE, HEMpPsIMOe
(munHOYHOE). BrausiHue cpeapl Ha pa3BUTHE OPraHU3MOB; (HAKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKJICHHBIE YPOACTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LBETKOBOTO PACTEHMs: CTPOCHHE
CEMEHH, CTaJNH Pa3BUTHUS

H&CHCHCTBCHHOCTB U UBMCHYHNBOCTH OPIraHU3MOB

6.1

IIpeamer w 3agaum TeHETHKU. VcTopus pas3BUTHS TEHETHKU. Bxiajg
POCCUMCKUX U 3apyOEKHBIX YYEHBIX B pa3BUTHE TE€HETUKH. MeTobl
reHeTUKH  (TUOPHUIOIOTHYECKUN, UUTOTCHETUYECKUH, MOJIEKYJIIPHO-
reHeTrueckuii). (OCHOBHbIE TI'€HETHYECKHE TOHATHS. [ eHeTmueckas
CUMBOJIMKA, UCIIOJIb3YEMAsl B CXEMaX CKPELIMBAHUI

6.2

3aKOHOMEPHOCTH HACJeJI0BaHUs MPU3HAKOB, ycTaHOBJIEHHBIE I'. Menaenem.
MonorubpuiHoe cCKpemuBanue. 3aKoH eIMHO00pa3rs THOPUJIOB ITEPBOTO

ITOKOJICHU:L. HpaBI/IJIO JOMUHHUPOBAHUA. 3aKoH PaCIICIUICHUA IIPU3HAKOB.
I'mnoresa ynuctotel rameT. [loaHOE M HEMOIHOE JOMUHHUPOBAHUC.

JluruObpuaHoe  CKpelMBaHHe. 3aKOH HE3aBUCUMOIO  HACJICIOBaHUS
NpU3HAKOB. llUTOreHETHYECKHE OCHOBBI JUTHOPUIHOTO CKpCIIUBAHUS.
AHanuzupymoniee ckpeuypanue. Mcnoap30BaHue aHAIM3UPYIOIIETO

CKpEIIMBaHUS JISl OTIPEICIICHHS TeHOTHUIIA 0CO0H

6.3

CuerieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana mo
CLICTUICHHOMY HAacJIeIOBaHUIO TeHOB. HapylieHue CcuerjeHusi reHoB B
pe3yibTaTe KPOCCHHroOBepa. XPOMOCOMHAs TEOpPUA HACIEICTBEHHOCTH.
['eneTnueckue KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpeeseHre noja. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. ['OMOTamMeTHBIE U TeTeporaMeTHbie opranu3mbl. HaciaegoBanue
MPU3HAKOB, CLUEIUICHHBIX C TTOJIOM

6.4

N3MeHYnBOCTSD. Buasr W3MEHUYUBOCTH: HEHACJIEACTBEHHAs u
HaclieACTBEHHass. Ponp cpenbl B  HEHACIEICTBEHHOM W3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON U3BMEHYMBOCTU. BaprualioHHbIN psij U
BapuanmoHHas kpusas. Hopma peakumu npusHaka. KonuuecTBeHHbIE U
Ka4eCTBEHHbICE  NpPU3HAKM W  UX Hopma  peakuuu.  (CBoiicTBa
MOJU(DHUKAIUOHHON U3MEHYUBOCTU
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6.5

HacnencrBenHnasi, wiM reHOTHNHMYECKas, M3MEHUMBOCTh. KoMOMHaTuMBHasA
M3MEHYMBOCTh. Meio3 M MOJOBOM MIpoOllecC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTU. MyTanmoHHasi M3MeH4YnBOCTh. Kiaccudukauus myTtanuid:
FEHHbIE XPOMOCOMHBIE, T€HOMHBbIC. YacTora M NPUYUHBI MYTalUU.
MyTtareHnHble (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOU
u3meHunsocty H.M. Basunosa

6.6

I'enernka denoBeka. Kapuotun uenoBexka. OCHOBHBIE METONbI T'€HETUKHU
YEJI0BEKA: reHEaJ0rnYeCKUM, OJIM3HEIOBEIH, LIMTOTCHETUYECKHUM,
OMOXMMUYECKUN, MOJIEKYJISIpHO-TeHeTHUeCKUi. COBpEMEHHOE OMpeieieHUE
FE€HOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAHHE, T€HOTHUIUPOBAHUE, B TOM
yucie ¢ nomonisto [1P-ananuza. HacneactBenHbie 3a001eBaHMs YeOBEKa:
reHHbIe 00JIe3HHU, OOJIE3HU C HACIEJCTBEHHOW MpPeapacioyioKEHHOCTHIO,
XpoMOcOMHbIe Oosie3nn. ComaTHYeCKHWe U TEeHEpaTHUBHBIE MYTAIlWU.
[Tpunuunel 370poBOro obOpasza KWU3HHU, AUATHOCTHKU, MPOMHUIAKTHKH U
JICYEHUSI T€HETUYECKUX OoJe3HeH. Meauko-reHeTHYECKOe
KOHCYJIbTUPOBAaHUE. 3HAUCHUE MEUIIMHCKON T'eHETUKHU B MPEIOTBPAIICHUU
U JICUYCHUH TeHETUYECKUX 3a00IeBaHUI YeIOBEKa

CGHGKHI/I}I OpraHNU3MOB. OCHOBBI OMOTEXHOJIOTUH

7.1

CGHGKHI/I}I KaK HayKa U IIpOoLeCCC. 3apO>KI[€HI/I€ CCJIICKIINMU U JOMCCTHUKALIH.

VYuenue H.M. BaBuiioBa o 1ieHTpax mpoUCXOKIECHUS K MHOTO0Opa3us

KyJIbTYpPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKIEHUS TOMAIIHUX KUBOTHBIX.
Copr, nopoaa, mramMmm

7.2

CoBpeMeHHBIC METOIBI CeeKIIMKH. MacCOBBIM U MHIUBUAYAJTBHBIA OTOOPHI B
CEJICKIIMU pacTeHUM 1 KUBOTHBIX. OIIEHKA SKCTEphepa. bIIM3KopoICTBEHHOE
ckpemrBanue — nHOpuaUHT. Yncras nuHus. CKpelruBaHue YUCTHIX JTUHUM.
I'etepo3uc, wunum rubpuaHas cwia. HepoacTBeHHOE CKpeuMBaHUE —
aytOpuauar. OTnajlieHHas TUOpHAW3anusa W ee ycrexu. VICKyCCTBEHHBIH
MYTareHe3 U MoJIy4eHUE TOJTUTLIONI0B.

JIoCTXKEeHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buoTtexHonorus kak oTpaciib MPOU3BOACTBA. ['€HHAs WHIXKEHEPUs. DTarbl
co3nanust pekomouHanTHoM JIHK u Tpancrennbsix opranu3MoB. Kietounas
ukeHepus. Kiietounble KyJlbTypbl. MUKPOKIOHAIBHOE PA3MHOXKECHUE
pactenunii. KiloHMpoBaHWE BBICOKOMPOAYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE U dTHUYeCKHE Mpooembl. MO — reHeTnuecku
MOJIU(PUIIMPOBAHHBIC OPTaHU3MBbI
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11 KJIACC IlpoBepsieMble Tpe0OBaHMS K pe3yJabTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOM NPOIPAMMBI

Kon
MIPOBEPSIEMOTO
pe3yibTara

[IpoBepsieMble TIpPEeIMETHBIC PE3YJBTaTBl OCBOSHUS OCHOBHOM
00pa3zoBaTeILHOM IPOrpaMMBbI CPEAHETO 0OIIETO 00pa30BaHUS

1

ChopMUPOBAaHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHMH B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHIHU COBPEMEHHOM
€CTeCTBEHHOHAYYHOU KapTUHBI MUpPA U HAYYHOT'O MHUPOBO33PEHUS;, O
BKJIAJIC POCCUICKMX M 3apyOEKHBIX YUYCHBIX- OHMOJIOTOB B pPa3BUTHE
Ouosiornu; (PyHKIMOHATBHOW TPaMOTHOCTH YEJIOBEKA [IJIsi PelIeHUs
PKU3HEHHBIX 33724

YMeHHue pacKphIBaTh COJCp)KaHWE OHWOJOTHUYECKUX TEPMHHOB U
MOHSITHI: BHJ, MOMYJISAINS, TeHO(OH, 3BOJIONHUS, JBMIKYIIIHE CHUIIBI
(akTophI) ABOJTIOLINH, PUCTIOCOOJICHHOCTh OpraHU3MOB,
BU1000pa3oBaHue, IKOJIOTUYECKUE (dakTopsI, HKOCHUCTEMA,
MIPOYIICHTHI, KOHCYMEHTBI, PEIYIICHTBI, 1IN MTUTaHUS,

PKOJIOTUYECKasl MUpaMuia, OUoreoreHo3, onocdepa

YMeHune uznaratb OMOJIOTHYECKHe TeOpHH (IBOJIIOIMOHHAS Teopust Y.
JlapBuHa,  CHUHTETHYECKass  TEOpUS  DBOJIOIMHU),  3aKOHBI U
3aKOHOMEPHOCTH (3apojsiiieBoro cxoacrsa K.M. bapa, yepenoanus
[JIABHBIX HAMNpPaBJICHUW W IYTE€W HBOJIOLUU

A.H. CesepuioBa, yuenus o 6uocdepe B.I. Bepnanckoro), onpenensirsb
IPaHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHHe BIIaJIeTh METOJAaMH HAyYHOI'0 II03HaHUS B OHMOJOTHH
(HaOroIcHUE W OINMCAHHME >KUBBIX CHUCTEM, IPOIIECCOB M SIBJICHHM;
OpraHu3als ¢ TPOBEJICHHE OHOJOTHMUECKOTO  DKCIICPUMEHTA,
BBIIBMOKCHHUE  THUIIOTE3bI; BBISIBIICHUE  3aBUCUMOCTH  MEKIY
MCCIICyeMbIMH BEIUIMHAMH, OOBSICHCHHE MOJYyUYCHHBIX PE3YJIHTaTOB,
MCIOJIb30BAHHBIX HAYYHBIX NOHSTHI, TEOPUHM M 3aKOHOB; YMEHHE
NieN1aTh BBIBOJIbI HA OCHOBAHWHU MOJIYUYEHHBIX PE3YJIbTATOB)

YMenue BBIJIEIISATh CYILIECTBEHHbIE MPU3HAKU CTPOCHHUS
OMONOTUYECKUX OOBEKTOB: BHWJAOB, TMOMYJSAIWNA, MPOIYIIECHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OHOI€OIIEHO30B U  3KOCHCTEM;
0COOCHHOCTH IIPOLIECCOB HACJIEJICTBEHHOM M3MEHYMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHA000pAa30BaHMs, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JCHCTBUSA SKOJOTMYECKHX (PAKTOPOB HA OPraHU3MBbI,
[epeHoca BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, aHTPOIIOTE€HHBIX
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M3MEHEHUH B 9KOCUCTEMAX CBOEU MECTHOCTH, KDYTOBOPOTa BELIECTB
U OMOT€OXMMHUYECKUX IIUKIIOB B Ouochepe

YMeHne TpuUMEHSATh TOJNyYeHHBIE 3HAHWS AN OOBSCHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SABICHUH, I MPUHATHUS TPAKTUIESCKIX
pElIeHH B MOBCETHEBHOM KU3HHU B LIEJsAX oOecneueHus: 0e30MacHOCTH
CBOETO 370pOBbS M 3/J0POBbSl OKPYKAIOUIUX JIIOAEH, COOMI0IeHUs
HOPM T'PaMOTHOI'O MOBEIECHUS B OKPYKAIOWIEW IPUPOIHON CpPELE;
NOHMMaHuE HEOOXOAMMOCTH HCIIONB30BaHUS TOCTIKEHUHN

COBpeMeHHOﬁ OuoJIoruun I palliOHAJIIBHOT'O IMTPUPOAOITIOJIb30BAHUA

YMenue peuiaThb 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aadH, COCTaBJIAThb
CXEMBI IICPCHOCA BCIICCTB U SHCPTUU B SKOCUCTCMAX (]_ICHI/I HI/ITaHI/IH)

YMeHHEe BBINMOJHATh JITAOOPATOPHBIE M TPAKTHYECKUE pPadOTHI,
coOnroaTh TpaBuia mpu padboTe ¢ ydeOHBIM M JTabOpPaTOPHBIM
000py10BaHHEM

YMeHNe KpUTUYECKHU OIIEHHWBATh U MHTEPIIPETUPOBATH UH(POPMAIHIO
OMOJIOTUYECKOTO  COJIEp KaHMsI, BKJIIOYAIOIIYI0  TICEBIOHAYYHbBIC
3HaHMS M3 pa3nuyHbIX ucTouHMKOB (CMMU, HayuyHO-mOMYIJsIpHBIE
MaTepHalibl); paccMaTpHUBaTh II00aJbHbIE SKOJOTHYECKHE TTPOOIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH [0 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIUIO

10

YMeHue co3iaBaTth COOCTBEHHBIE TUCHMEHHBIC U YCTHBIE COOOIICHHUS,
0000111251 6MOIOTHYECKYI0 HHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB,
IPaMOTHO HCIIOJIh30BaTh MOHATHIHBIN anmapaT OHOJIOTHH

IIpoBepsieMble 3JieMEHTHI COAEPKAHUS

Kon [IpoBepsieMblli 3TIEMEHT COACPHKAHUS
1 DBOIONMOHHAS OUOJIOTHS
1.1

DBOIIONMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerenscTBa HBONIONMH. [laT€OHTOIOTHYECKHE: TOCIE0BATEIHBHOCTD
MOSIBJICHHSI BUIOB B TIAJICOHTOJIOTMUYECKON JICTONMCH, TIEPEXOAHBIE (DOPMBI.
buoreorpadudeckue: cxoactBo u paznuuue dayH u (HIop MATEPUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U Pa3IN4Usi SMOPHUOHOB Pa3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJOTUYHBIC,
aHAJIOTUYHBIE, PYyJMMEHTApHBIC OpTraHbl, aTaBU3MbL. MOJIEKYISIPHO-
OMOXMMUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
METa0OIMIECKUX MYTEH y BCEX OPTaHU3MOB
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1.2

OpomonronHas Tteopust Y. JlapBuHa. Ilpeanochulkn BO3HUKHOBEHHS
JnapBUHU3MA. [[BIDKYIIIME CUIIBI BOJIIOIMU BUAOB Mo [{apBuHy (M30bITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIIPEACIICHHAS

U3MEHUYMBOCTh, O0pH0Oa 3a CyIIECTBOBAHHE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass teopus 3Bomonud (CTD) M OCHOBHBIE €€ MOJOXKEHUS.
MuxkposBostonus. [lomynsius kak eAMHUIA BUAA U 3BOJIIOLUN

1.4

JBrxyiue cuibl (GakTopbl) HBOJIOLMU BUJOB B IpUpoae. MyTallmoHHbIN
npouecc M KOMOWHATMBHAs HM3MEHYUBOCTH. llOMyNsIIMOHHBIE BOJHBI U
apeitd renoB. WM3omsumsa wu  wmurpauusa. EcrecTBeHHbII 0oTOOp —
Hanpasisomuil - gaktop sBomonuu. POpMBI  €CTECTBEHHOIO OTOOpa.
[Iprcnoco6IeHHOCTh OPraHW3MOB Kak pe3ysbrarT sBojdtouud. [Ipumeps
IPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMopd03bl U UIAHOATATTAIIH.

Bun wu BumooOpazoBanue. Kputepun Buga. OcHoBHbIE — (HOpPMBI

BI/IJIOO6pa?>OBaHI/ISI: reorpa(bnqecme, SKOJIOT'MYCCKOC

1.5

MaKpOBBOHIOIlI/IH. cI)OpMI)I 9BOJIIOIINUA . @HHCTH‘IGCK&H, AUBCPIrCHTHAA,
KOHBCPICHTHAA, ITapaJIJICIIbHAA. HCO6paTI/IMOCTI> OBOJIIOIIUH

Bo3HukHOBEHHE U Pa3BUTHUC JKU3HU HaA 3emie

2.1

JloHay4yHble MPEACTABICHUS O 3apOXKICHUHU >XKU3HW. HaydHble THUIOTE3bI
BO3HMKHOBEHHUS KU3HU Ha 3emiie: abroreHe3 W MaHcnepMus. XuMudecKas
ABOJIIOIHUS. DKCIEPUMEHTAIBLHOE MOATBEPKICHUE XUMUUECKOU HBOJIOIUU.
HauaneHbie »Tambl Ouosiormdyeckord sposroruu. ['mmorteza PHK-mupa.
ITepBbie KIETKH U UX 3BOMIONUSA. POPMUPOBAaHHWE OCHOBHBIX TPYIIT KUBBIX
OpraHu3MOB

2.2

PazButre xu3Hu Ha 3emiie 1o spam U nepuojam. Karapxeil. Apxelickas u
npoTepo3oiickas 3pbl. [lameo3oiickas spa U ee MepHOoIbl: KEeMOPUIMCKUA,
OPAOBUKCKHM, CHIIYPHUMUCKUW, JNEBOHCKUW, KAMEHHOYTOJbHBIA, TMEPMCKHUH.
Me3030iiCcKas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKHM, MEJIOBOM.
KaitHo3o¥ickass 3pa W €€ TNepuolbl: MaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPOIIOT€HOBBIN. XapaKTEpUCTUKA KIIMMATa U F€OJOTMYECKUX MPOLECCOB.
OcCHOBHbIE 3Tambl 3BOJIONUU PACTUTEIIBHOTO U KUBOTHOIO MHUpAa.
Apomopdo3bl y pacTeHHH U )KUBOTHBIX. [losiBIICHNE, pacliBeT U BEIMUPaHUE
TPYIII KUBBIX OPTAaHU3MOB

2.3

Cucrema OpPraHMYECKOro MHUpa Kak OTpaXeHue 3BOMONUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIIBI OPraHU3MOB
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2.4

OBOJIIOIMSA YesIOBEKa. AHTPOIIONOTHs KaK Hayka. Pa3BuTue npencraBieHui
O IIPOUCXOXKIECHNHU Yes0BeKa. MeToasl n3ydeHus antponoresesa. Cxoncraa
U pa3Iuyusl 4YesloBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJIO0KEHUE
4eJI0BeKa.

HBuwxymue  cuibl  (akTopel) — aHTpomoreHe3a.  HacienctBenHas
U3MEHUYMBOCTh W €CTECTBEHHBIH OTOOp. OOIIeCTBEHHBIA 00pa3 KU3HH,
U3rOTOBJIEHUE OPYAUM TPyia, MBIIIEHUE, PEUb

2.5

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, YemoBek npsaMoxoisiinii, YenoBek HeaHIaeprainbckuil, Yenoek
pasymHbld. Haxoaku HCKOmaeMbIX OCTAaHKOB, BpEeMs CYLIECTBOBAaHMS,
001acTh pacnpocTpaHeHHsl, 00bEM T'OJIOBHOTO MO3ra, 00pa3 JKU3HHU, OpYyIus

2.6

YemoBeueckue pachl. OcHOBHBIC OoJbIIIIE pachbl: CBpoIrconaHas

(eBpasuiickas), HErpo-aBCTpaliougHas (PKBAaTOpUATbHAsI), MOHTOJOUIHAS
(a3maTcko-amepukaHckas). UepTsl MpUCIIOCOOIEHHOCTH MpeICcTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHMS. EMMHCTBO 4YeIOBEYECKHX
pac. Kpurunka pacuszma

OpraHu3mbl U OKpY>Karolas cpeaa

3.1

DKOJIOrUs KaK HayKa. 3a/1aud U pa3/ielibl SKOJI0run. MeTobl
JKOJIOTUYECKHUX UCCIIEIOBAHUMN. DKOJIOTUYECKOE  MHUPOBO33PEHHUE.
Cpenpl oOUTaHUs OPTaHU3MOB: BOJHAS, Ha3eMHO-

BO3JYIIIHASA, IIOYBECHHAsl, BHYTPUOPTaHU3MEHHAs

3.2

Okonornueckue ¢akropsl. Kriaccudukamuss 5KOJIOTHYECKUX (DAKTOPOB:
abnoTnueckne, OMOTHYECKUE M aHTPONIOTeHHBIC. J[eiCTBHE IKOIOTHUSCKUX
(hakTOpOB HAa OPraHU3MBI

3.3

Abuotnueckue GpakTopbl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOINU3M.
[Tpucnoco6ennst OpraHu3MoB K EHCTBUIO aOMOTHYECKUX (PaKTOPOB.

buonornueckue puTmbl

3.4

buotnyeckne  dakropel.  Buasl  OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHITUS, XWITHUYECTBO, IMAPA3UTHU3M, MYTyaln3M, KOMMEHCAIU3M
(Hax1eOHMYECTBO, KBAPTHUPAHTCTBO), aMEHCAIN3M, HEUTpaIu3M. 3HAUCHHE
OMOTHYECKUX B3aUMOJCHCTBUN [JII  CYIIECTBOBAaHUS OPTaHU3MOB B
MPUPOJTHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHUE XAPAKTCPUCTUKHN IIOIMYJIALIMH. OCHOBHBIE ITOKa3aTENIH
MMOITYJISAIHUH YHUCJICHHOCTD, INIOTHOCTb, POKIACMOCTD, CMCPTHOCTD,
IpUpoOCT, MUT'PALTUS. I[I/IHaMI/IKa YHUCJICHHOCTH IIOIIYJISIOHNK U €€ PCryJIanus
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COO6I_H€CTB21 H 3KOJOTHN4YC€CKHUE CUCTEMbI

Coo0OmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIEHO3a: BHUJIOBasd,
MPOCTPAHCTBEHHAsI, Tpopuueckas (muieBas). Buabi-nomuHaHThl. CBS3U B
OuoLeHO3e

4.2

Dkonorndyeckue cucteMbl (dkocuctembl). [lonarue o6 sKocucTteMe u
ouoreorienose. DyHKIIMOHATBHBIE KOMIIOHEHTBI SKOCUCTEMBI:

IPOIYLEHTHI, KOHCYMEHTBI, pEIyLEHTbl. KpyroBopor BelIeCTB W IOTOK
SHEpPruM B 3Kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCHCTEMBI.
[Mumesbie nenu u cetu. OCHOBHBIE MMOKa3aTeld 3KOCHCTEMbI: Onomacca,
OPOAYKIMS. OKOJIOTMYECKHE NHUPAMUABL: TMPOAYKLUHUH, YHUCIECHHOCTH,
Oouomaccel. CBOHCTBa 9KOCHUCTEM: YCTOWYMBOCTb, CaMOpPETYJIALHUA,
passurue. Cykieccus

4.3

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCHUCTEMAa XBOWHOIO
WJIY HIMPOKOJMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe W XO3AMCTBEHHOE  3HAYEHUE  ArPOIKOCHUCTEM U
ypOOIKOCHUCTEM.

buopaznooOpasue kak QakTop YCTOHYMBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie

4.4

VYuenune B.M. Bepnanackoro o 6uwocdepe. ['paHuiisl, coctaB u CTpyKTypa
ouocdepsr. XKusoe BemiecTBo u ero GyHkuun. OcodeHHoctn Ouochepsl Kak
rJI00aJIbHON AKOCUCTEMBI. J[MHaMuueckoe paBHOBECHE M OOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BenecTB 1 OMOreOXUMUYECKHIE ITUKIIBI DJIEMEHTOB
(yrnmepona, azota). 30HaAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoseuyecTBO B Onochepe 3eMiau. AHTPONIOTCHHbBIE H3MEHEHUS B Ouocdepe.
I'moGanbHBIC 2KOTOTHYSCKUE TTPOOIEMEL.

OcHOBa panMOHANBHOTO YHOPABICHUS NPUPOJHBIMU pECypcaMH U UX
UCIONb30BaHUE. JloCTHKEHHS] OMOJIOTMHU U OXpaHa MPUPOIbI
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