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IHHOACHUTEJIbBHAA 3AIINCKA

IIpu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY JJISI OIpE/ACICHUs
NOJIX0J0B K (OpMUPOBaHHIO COJEpXkaHUs y4eOHOro mpeaMera
«buonorus» COCTaBUJIU: KOHLENTYaJIbHbIE II0JIO’KEHHUS OI'oC COO o
B3aMMOOOYCIIOBJICHHOCTHU LEJEH, COJIepKaHUs, pe3ylbTaTOB OOy4eHHUs M TpeOOBaHUI K YPOBHIO
MOJTOTOBKHM BBIMMYCKHMKOB, TOJOXEHHS 00 OOLmIMX HeNsiX M NPUHIHUIAX, XapaKTepU3YIOIMINX
COBPEMEHHOE COCTOSIHME CHCTEMBbI cpefHero odmero odpasoBanus B Poccuiickoit deneparuu, a
TaKXKe TOJOXKEHUs O crenuduke Ouooru, e€ 3HAYeHWH B IMO3HAHUM XKHUBOW TPUPOABI H
oOecrieyeHnn CyIIECTBOBAHUS UeIOBeUecKoro odmiectBa. COriacHO Ha3BAHHBIM TOJOXKEHUAM
OTIpesieNIeHbl OCHOBHBIE (DYHKIIMH MPOTpaMMbI MO OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Ouosoruu AaéT MpeincTaBleHHE O IeNsiX, 00 oOiel crparerun oOy4eHus,
BOCIIMTAHUS M pa3BUTHS OOYydYalOUIMXCS CcpeAcTBaMH ydyeOHoro mpeaMera «buonorusy,
omnpenenser 00s3aTeIbHOE MPEIMETHOE COAePIKaHKe, €r0 CTPYKTYPY, paclpeieieHue o pasaenam
U TeMaM, DPEKOMEHJIyeMYIO IOCIIE0BaTeIbHOCTh HM3Yy4YeHHs Y4eOHOTO MaTepuayia ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIIPEMETHBIX CBSI3€H, JOTHKH 00pa30BaTEIbHOTO MPOIECCa, BOSPACTHBIX
0coOeHHOCTeH 00yJaromuxcs.

B nporpamme 1o 61oJIOTHH TaKKe YUUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM M MpPEIMETHBIM pe3yinbTaTtaM 00yueHHs B (POPMUPOBAHHH OCHOBHBIX BHJIOB
yueOHO-TI03HABATENIFHONW  JICATEIbHOCTH YU4EOHBIX JCWCTBUH OOY4YalOIIMXCS 10 OCBOCHHUIO
coJiepKaHusl OMOJIOTUYECKOTO 00pa30BaHHU.

B mporpamme mo Ouonormm (10-11 kmaccel, 0a30BbI ypOBEHB) pEaU30BaH MPUHITUI
NPEEMCTBEHHOCTH B M3y4eHUM Ouosioruu, Onarojaps ueMy B HeH mpocMaTpuBaeTcs
HaNpaBJICHHOCTh HA pPa3BUTHE 3HAHWUMU, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pDEHHUS, I[IEHHOCTHBIX  OPHEHTAIMd  JIMYHOCTH,  OSKOJIOTHYECKOTO  MBIIJICHHUS,
MPEJCTaBICHUN O 3J0POBOM 00pa3e KU3HU U OEPEKHBIM OTHOIIIEHUEM K OKPYKAIOIIeH IPUPOIHOM
cpene. [loaTromy Hapsity ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHi, a TaKKe 3HAHUH O CTPOCHUH
KHUBBIX CUCTEM Pa3HOTO PaHTa M CYHIHOCTH OCHOBHBIX MpPOTEKAIOIMX B HHUX HPOIIECCOB B
nporpamme 1o OHOJIOrHH yAEJICHO BHUMAHUE UCTIOIh30BAHUIO OJTYYEHHBIX 3HAaHUH B TOBCETHEBHOM
KU3HU JUIS PEUICHUs NpPUKIaIHBIX 33a7ad, B TOM 4YHCJE: NPOQHIAKTUKK HACIEICTBEHHBIX
3a00JIeBaHMI YeJIOBEKa, MEAUKO-TEHETUYECKOTO KOHCYIbTUPOBAHUS, 000CHOBAHUS IKOJIOTHUECKU
1€JIECO00Pa3HOTO MOBEICHUS B OKPY’KAIOIIeH IPUPOIHON cpeie, aHau3a BIMSHUS X03sHCTBEHHOM
JEATENbHOCTH YeJOBEKa Ha COCTOSHUE NPUPOJHBIX M HCKYCCTBEHHBIX SKOCHCTEM. Y CHIIEHHE
BHUMaHMs K TPHUKIAJHON HANpaBJIEHHOCTH ydeOHoro mnpeamera «buosiorus» mpoaUKTOBAHO
HEOO0X0AMMOCTBIO OOECTIEYeHUsI YCIOBUN ISl PEIIEHUs] OHOM M3 aKTyaJbHBIX 3a[au MIKOJIHHOTO
Ouosornyeckoro o00pa3oBaHUs, KOTOpass TMpeAdnonaraetT (OPMHPOBAHHE Y OOyYaromUXCs
CIOCOOHOCTH aJJallTUPOBATHCS K M3MEHEHHSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

[Iporpamma 1o OHMOJIOTHUHM SIBJISIETCSI OPUEHTHPOM JJIsi COCTABICHHUS PAOOUYMX MPOTPAMM,
aBTOPBI KOTOPBIX MOTYT MPEUIOKHUTH CBOM BaApHAHT MOCIIEAOBATEIILHOCTH U3yYEHUSI U CTPYKTYPbI
yuyeOHOro Marepuaina, cBO€ BHJEHHE TyTell (opmupoBanus y obyuarommxcst 10-11 kmaccoB
MPEIMETHBIX 3HAHUH, YMEHHH U CIIOCOOOB YUeOHOW IESITENbHOCTH, a TaKXKE METOIMYECKUX
peleHuit 3a1au BOCIUTAHHSI U Pa3BUTHUS CPEACTBAMH yueOHOTO npeameTa «buonorusy».

buosioruss Ha ypoBHE cpeaHero ooOmiero o0Opa3oBaHMA 3aHMMaeT BakHoe MecTo. OH
oOecrieunBaeT (GopMHUpOBaHHE Yy OOYJAIOUIUXCSA NPEACTABICHUNH O HAaydyHOW KapTHHE MHpa,
pacmmpsieT 1 000011aeT 3HaHUS O KUBOM HpUpOJIE, €€ OTIMUUTENBHBIX MMPU3HAKaX — YPOBHEBOU
OpraHu3alliil ¥ DBOJIIOLWH, CO3Ma€T YCIOBHUA JUIS: TO3HAHMUSA 3aKOHOB JKMBOM MPUPOJIbI,
¢dopmupoBanus (yHKIMOHATBHONM T'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3zomacHoro obpasa
KHU3HH, IKOJIOTHUECKOTO MBIIIUICHUS, IEHHOCTHOTO OTHOIICHHUS K )KUBOM MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OUOJIOTUS UMEET TaKKe Ul PEIICHHUsI BOCIUTATEIBHBIX H PA3BUBAIOLINX
3ajay cpenHero oOmiero oOpa3oBaHus, colManuM3aluu oOyuarommxcs. M3yueHwe Ouonoruu



obecrieunBaeT yciaoBUS JUIsi  (OPMHUPOBAHMSI HWHTEIUICKTYalbHBIX, KOMMYHHUKAIIMOHHBIX |
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KyIbTYphI, CIOCOOCTBYET MHTETPALIUU OMOTIOTHUECKUX
3HAHWH C TMPEACTABICHUSMHU U3 JPYTUX yYEOHBIX MPEAMETOB, B YaCTHOCTH, (DU3MKH, XUMUU U
reorpadguu. Ha3BaHHbIE TIONOXEHUS O TMpeAHA3HAYeHUH YydeOHoro mpenmera «buosorus»
COCTaBWJIM OCHOBY ISl ONIPEETICHHUS TIOX0/I0B K OTOOPY ¥ CTPYKTYPUPOBAHMIO €TO COACP KaHUs,
MPEJCTABICHHOTO B MPOrpaMMe 1Mo OMOJIOTHH.

Ot60p conmepkanus ydeOHOro mpenmera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMNA KyJIbTYPOCOOOPAa3HOrO MOIX0J]Aa, B COOTBETCTBHUH C KOTOPHIM OOYYarOUIHECs JIOJKHBI
OCBOWUTH 3HAHUS W yMEHUs, 3HAYMMbIE Ui (OPMUPOBAHMS OOIIEH KYIbTYPhI, OTPEACTSIONINE
aJIeKBaTHOE TIOBEJCHUE 4YEJIOBEKa B OKPYKAIOMIEH MNpUPOJHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KU3HU W MPAKTHUECKOH aestenbHocTH. Ocoboe MecTo B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT DJJIEMEHTHl COJACPKAHMS, KOTOpBbIE CIy)KaT OCHOBOM  [uisi  (OpMHpPOBAHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHE MUPA M LIEHHOCTHBIX OPUEHTALIUSIX
JMYHOCTH, CIIOCOOCTBYIOIUX T'YMaHU3AUK OMOJIOTHYECKOTO 00pa30BaHMSL.

CTpykTypupoBaHUE cOJCpXKaHUS Y4eOHOro MaTepuaga B TporpamMme 1Mo OuoJIOTHH
OCYIIECTBIICHO € y4ETOM NPUOPUTETHOTO 3HAYCHUS 3HAHUHN 00 OTIIMYMTEIBHBIX OCOOCHHOCTAX
JKUBOM TMpUpOABL, O €€ YPOBHEBOW OpraHM3alld U 3BOJIIOUMHU. B COOTBETCTBUM C 3TUM B
CTPYKType y4eOHOro mpemmera «BHOJIOTHS» BBIICICHBI CIEAYIOUIUE COJCpPKATEIbHbIC TUHHH:
«buonorus kak Hayka. MeToabl HaAydHOTO TMO3HaHMs», «KieTka kak OMoJIoTMYecKasi CUCTeMay,
«OpraHu3m Kak Ouonorndeckas cucrema», «CuctemMa u MHOTOOOpa3we OPraHUYECKOTO MHUPay,

«BOJIIOIHS )KUBOH MPUPOBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTI.

Lenp um3yuenus yueOHoro mnpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBIJIAJCHUE
00y4aromMMHUCs 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAIBHOM OpraHU3aliy KUBBIX CUCTEM Pa3HOTO
panra u mnpuOOpeTeHHEe YMEHHH WCHOJb30BaTh O3TWU 3HAHMSA U T'PAMOTHBIX JEHCTBHH B
OTHOIIEHUH OOBEKTOB >KUBOM MPHUPOJIBI U PEIICHUS PAa3IHYHBIX )KU3HEHHBIX POOIeM.

JlocTiokeHHe Ienud M3ydeHus yueOHoro mnpenmera «buonorus» Ha 6a30BOM ypoBHE
o0ecrieunBaeTcsl pEeLICHUEM CIeYIOIINX 3a1ay:

OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbI 3HAHMWA O OMOJIOTMUECKUX TEOpUsX, YUCHMSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, NpaBUjax, CIYKalluX OCHOBOM Juis (OPMHUPOBAHUS
NPEJCTAaBICHUNA O €CTECTBEHHO-HAyYHOH KapTHHE MHpa, O METOAAaX HayyHOro MO3HaHuS,
CTPOCHUH, MHOTOOOpA3uu M OCOOCHHOCTSIX JKUBBIX CUCTEM PAa3HOTO YPOBHS  OpraHM3alluy,
BBIJIAIOIINXCST OTKPBITHSX M COBPEMEHHBIX HCCIEIOBAaHHUIX B OMOJIOTHH;

dopmupoBanue 'y OOy4aromIUXCsS IO3HABATENbHBIX, WHTEIJICKTYAJbHBIX M TBOPYECKUX
CIOCOOHOCTEH B MpoIecce aHAIM3a JJaHHBIX O IYTSIX pa3BUTUS B OMOJIOTUU HAYYHBIX B3IJIAJOB,
ued U MOAX0JI0B K U3YUEHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allly;

CTaHOBJICHHE Yy OOydaromuxcsi oOmel KyabTypbl, (PYHKIMOHAJILHOW T'PAaMOTHOCTH, pa3BUTHE
YMEHUI OOBSICHATH U OLIEHUBATh SABJICHHUS OKPY)KAIOLIET0 MUpPa KUBOW MPUPOJIbI HA OCHOBAHUH
3HAHUH U OMBITA, TOTYYEHHBIX IPU U3YYECHUH OHOJIOTUH;

(dbopMupoBaHKE Y 00YJIAIOMIMXCS YMEHUN WILUTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYSCKUX 3HAHUN B
MPAKTUYECKON JEATENIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH U
arpoOHOTEXHOJIOT Hif;

BOCIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTM TIO3HAHHUS UEJIOBEKOM JKUBOW MPUPOIHI,
HE00X0AMMOCTH OEpEKHOT0 OTHOIICHHUS K HeH, COOJIIOJICHNS AITUYECKUX HOPM TIPH MTPOBEACHUHU
OMOJIOTHYECKUX UCCICAOBAHMIA;

OCO3HAHME LIEHHOCTH OWOJIOTMYECKUX 3HAHWHM JUIS TIOBBIIICHHUS YPOBHS HKOJOTHUYECKOM
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE MTPUOOPETEHHBIX 3HAHWM W YMEHHH B TOBCEAHEBHOW >KHU3HM IS OLIEHKH
MOCIIEICTBUI CBOEH JEATENPHOCTH 1O OTHOIICHHIO K OKpYXKalomed cpene, cOOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHME U COOIIOACHUE Mep NMPO(UITAKTUKY 3200I€BaHHH.



MECTO YYEBHOT O IIPE/IMETA «bHOJIOT'US1» B YYEBHOM IIJIAHE

B cucreme cpemnero obmiero obpazoBanus «buonorus», u3ydaemas Ha 6a30BOM YpOBHE,
SBJISIETCS 00S3aTENBHBIM YUEOHBIM MPEAMETOM, BXOJSIIMM B COCTaB MPEAMETHOH 0O0JIacTH
«EcTecTBeHHO-HAYyYHBIC TTPEIMETHIY.

OO1mee 4nciIo 9acoB, peKOMEHIOBAHHBIX sl u3ydeHus ouonorun — 70 gacos: B 10 kiacce
— 35 yaca (1 gac B Hepento), B 11 knacce — 35 yaca (1 yac B Hezelno).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI

1O BUOJIOI'NN HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUA

Cornacio ®I'OC COO ycraHaBiMBalOTCS TPeOOBAaHUS K pe3yiabTaTaM OCBOEHHUS OOYJarOUTUMHCS
IIporpamMmm CpeaHero oouiero o0pa3oBaHus: INYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NUYHOCTHBIX pE3yNbTaTOB OCBOEHUs IpeaMera «bHoJIorus» BBIICIECHBI CIEAYIOLIUE
COCTaBJISIONIUE: OCO3HAHNE O0YJaIOIIUMHUCS POCCUHCKON IpaKTaHCKOW MICHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHIO, CaMOCTOSITEJIbHOCTH W CaMOONPEACTICHUIO0, HAaJMYUE MOTHUBAIMM K OOYUCHHIO
OMO0JIOTHH, LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTeW M HCTOPUYECKHX TpPAAULUMKA pa3BUTHA OHOJOTMYECKOTO 3HAHHUS, TOTOBHOCTh M
CIOCOOHOCTh O0YJarOIIUXCs PYKOBOJICTBOBATbCA B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKaMH, TPHCYIIUMH CHCTEME OHOJIOTHYECKOTO OOpa30BaHUs, HAJIMYUE SKOJOTMYECKOTO
MIPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIETTH U CTPOUTH KU3HEHHBIE TIAHBI.

JInaHOCTHBIC pPE3YJIbTaThl OCBOCHUA IMPEAMCTA «buonorusy JOCTUTAOTCA B €IUHCTBC y‘lGGHOfI n
BOCIIMTATEIILHOM ACATCIBbHOCTH B COOTBCTCTBHUU C TpadUuIIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIbTYPHBIMHU, HCTOPUYCCKUMU W AOYXOBHO-HPABCTBCHHBIMU NCHHOCTAMHU, IIPUHATHBIMU B
OGH.ICCTBC npaBujiaMM MW HOpMaMH TIIOBCACHUA U CHOCOGCTBYIOT nponeccaM CaMOIIO3HaHUA,
CaMOBOCIIUTAHUA HW CaAMOPA3BUTHUA, PASBUTHA BHYTpeHHeﬁ MNOo3uruu JIMYHOCTHU, IIaTPUOTH3MaA,
YBa)KEHM K 3aKOHY U IIPABONOPAIKY, YEIOBEKY TPYAa U CTapIIEMy ITIOKOJIEHNUIO, B3aKMHOT'O YBaKEHU,
OepeKHOTO0 OTHONICHUS K KYJIbTYpHOMY HACIEIUI0O U TPATUIMSIM MHOTOHALMOHAJIBHOTO HapoJa
Poccutickoit ®eneparuu, Npupoae U OKPYKarIIEn cpelie.

JInuHOCTHBIE PE3yNbTaThl OCBOCHHS YyueOHOTO TpeaMeTa «bruosiorusy NOKHBI OTpakaTh TOTOBHOCTh
U CHOCOOHOCTh OOYYaIOUIUXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH MO3MIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YOCKICHHUH,
COOTBETCTBYIOLIUX TPAJAULMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIecTBa, paclIMpeHHe KU3HEHHOTO
OIBITA U OIIBITA AEATEIBHOCTU B IIPOLECCE PEANU3AaLMU OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOU
NEATENbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxnanckoro BocnuTaHus:

*  chOpPMUPOBAHHOCTD IPAXKTAHCKOM MOZUIUH 00YIAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
4JIeHa POCCUHCKOTO O0IIeCTBa;

* OCO3HaHHE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBaXGHHWE 3aKOHA U
MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NESATEIBHOCTH IMpPU CO3JAaHUHM Y4eOHBIX MPOEKTOB,
peleHn: yueOHBIX U MO3HABATENbHBIX 33/1a4, BHIIIOJTHEHUN OUOJIOTHYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTH OTPEAEIATh COOCTBEHHYIO IMO3UIMIO 10 OTHOLICHHIO K SBJICHHUSIM COBPEMEHHON
’KM3HU U OOBSACHATH €6;

YMEHHE YYUTHIBATh B CBOUX JICHCTBHAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aUMOJICHCTBUS
JIO/IeH C pa3HBIMU YOKICHUSAMU, KYIbTYPHBIMU IIEHHOCTSMU U COIIMATILHBIM ITOJIOKEHUEM;
TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX,
[IO3HABATENIbHBIX M MCCIIEIOBATEIbCKUX 3a/ad, YBAXKUTEIBHOIO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJCPIKAHUS;
TOTOBHOCTb K T'YMAaHUTapPHOU U BOJOHTEPCKOU EATEIbHOCTH;

2) DaTpHOTHYECKOr0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUUCKOW TPaKIAHCKOW HMICHTHYHOCTH, MATPUOTH3MA, YBKEHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iiepen PoauHON, TOpAoCTH 3a CBOM Kpail, CBOXO
Ponuny, CBOH SA3BIK U KYJIBTYPY, IIPOILLIOE U HACTOSAIIEE MHOIMOHALIMOHAIILHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOILIECHHUE K IPUPOJHOMY HACICAUIO U MAMATHUKAM IPUPOABI, TOCTHKECHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLIEHUBATh BKJIAJl POCCHMICKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OHOJIOTHH,
MOHMMAHUS 3HA4YCHUs OWMOJIOTUM B TO3HAHWU 3aKOHOB TPHPOJBI, B JKU3HU YEJIOBEKa W
COBPEMEHHOTO O0IIeCTBa;

uaenHas yoex1I€HHOCTh, TOTOBHOCTh K CIYKEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

0CO3HAHME TYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; c(hopMHUpPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUs, STUYECKOTO NTOBEICHUS;

CIOCOOHOCTh OIICHHMBATh CUTYAlMIO U MPHUHUMATh OCO3HAHHBIC PELICHHUS, OPUEHTHUPYICH HA
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B IIOCTPOECHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM DPOJUTENSM, CO3JaHUIO CEMBH Ha OCHOBE OCO3HAHHOIO
MIPUHATHS LICHHOCTEH CEMEUHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU Hapo10B Poccuu;

4) >cTeTHYecKOro BOCHUTAHHUS:

ACTETUYECKOE OTHOLICHHE K MHpY, BKJIIOYash ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLICHUH;

IIOHUMAHHUE SMOLMOHAIBHOIO BO3JCUCTBUSA JKMBOM IPUPOJBI U €€ LEHHOCTH; TOTOBHOCTh K
CaMOBBIPAKECHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE IIPOSBIIATH

Ka4eCTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHS, (POPMHUPOBAHUST KYJIHTYPbI 3A0POBbS M IMOLMOHAILHOIO

Os1aronmosy4usi:

MOHMMaHUE W peau3alys 3J0pOBOr0 U OezomacHOro obpasza XHU3HH (370pOBOE NHUTAHUE,
COOJIIO/ICHNE TUTUEHHYECKUX TIPAaBUI M HOPM, COATaHCUPOBAHHBIN PEXUM 3aHITUH U OTIbIXA,
perynsipHasi ¢u3MUecKas AaKTHUBHOCTH), OEPEkKHOTro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

MOHWMaHUEe [IEHHOCTH MPAaBWJI MHANBUAYAJILHOTO M KOJUIEKTUBHOTO 0€30IaCHOTO MOBE/ICHHS B
CUTYaIUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCIICACTBUN U HENPUATHS BPEIAHBIX MPHUBBIYEK (YIOTPEOSCHHS aJIKOTOJIA,
HapKOTHKOB, KYpPEHUS);



6)

7

8)

9)

TPYAOBOI0 BOCIIMTAHMA:

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K aKTUBHOUM AESITETHbHOCTH TEXHOJOTHYECKOW M COIMAIILHON HANpaBIEHHOCTH,
CIIOCOOHOCTh ~MHUIMUPOBATh, IUTAHUPOBATh M  CAMOCTOSITENFHO  BBIMONHATH — TaKYHO
JeSITeTbHOCTD;

UHTEpEeC K pasnudHbiM cdepaM TpodhecCHOHATbHOUW AEATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOD OyayIieit mpodeccuu U peaaTn30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
TOTOBHOCTH M CITIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO HA TIPOTSHKEHUN BCEH KU3HU;

9KO0JOIrn4€¢CKOro BOCIIuTaHus:

HKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOLIECHHE K IMPUPOJIE KaK MCTOUYHUKY >KM3HHM Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;
MOBBIIIEHUE YPOBHS OSKOJIOTUYECKOM KyJIbTYphl: MpUOOpETEeHHE OIBITa IUIAHUPOBAHMS
IIOCTYIIKOB U OLICHKU UX BO3MOXKHBIX IIOCIIEICTBUN [UIsl OKPYKAIOLIEH CPEIb;
0CO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOoOIeM U IyTeil UX peIIeHuUs;
CIOCOOHOCTh UCHOJIB30BATH MPHOOpPETaeMble MPH U3yYCHUH OMOJIOTHH 3HAHUS U YMEHHS TpU
pemieHMH TpoOeM, CBS3aHHBIX C PALMOHAIBHBIM IPHUPOJOIOIB30BaHUEM (COOMIOIEHHE
IIPaBUJI NIOBEICHUS B IIPUPOJEC, HAIIPABICHHBIX HA COXPAHEHUE PABHOBECHUS B DKOCHUCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, Onocdepsl);
AKTUBHOE HEIPUATUE NEUCTBUM, IPUHOCAILIUX BPEJ OKPYKAIOLIEH IIPUPOIHON CpENE, YMEHUE
MPOTHO3UPOBATh HEONArOMPUATHBIE SKOJIOTMYECKUE TOCIEACTBHS IMpeIIpUHUMAEMbIX
JNEUCTBUN U NPENOTBPALLATD UX;
HaJIu4ue pa3BUTOIO  DKOJOTMYECKOIO  MBIIUICHUs, OKOJIOIMYECKOM KyJIbTYpBI, OIIbITA
JEATENIBHOCTH  JKOJIOTMYECKOM  HANPABICHHOCTH, YMEHHMS pPYKOBOACTBOBAaTbCA HUMHU B
[I03HABATEIbHOM, KOMMYHMKAaTUBHOM M COLMAJIbHOM IIPAKTUKE, TOTOBHOCTU K Y4YacTHIO B
MIPAKTUYECKOU IEATEIbHOCTH 3KOJIOTMYECKOM HAIPABIECHHOCTH;

HEeHHOCTH HAYYHOI0 MO3HAHHUS:
Cc(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKd W OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO HA JMAJIOTe KYJIBTYp, CIIOCOOCTBYIOILETO
OCO3HAHHUIO CBOEr0 MECTA B MOJUKYIBTYPHOM MHUPE;
COBEPILCHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOW KYJIBTYPBl KaK CpPEACTBA B3aWMOJCHCTBUS
MEXAY JIIOJIbMU U NIO3HAHUS MUPA;
NOHMMaHUe cneru@ukn OWOJNIOTUM Kak HayKH, OCO3HaHHs €€ poiu B (opMUpOBaHHH
palMOHANBHOTO  HAYYHOTO  MBIIUICHHUS, CO3JaHUM IIEJIOCTHOTO  TPEACTaBICHUs 00
OKpYKaroIlleM MHpE KaK O €JMHCTBE MPUPO/IbL, YEIOBEKa U 00IIECTBA, B IO3HAHUH IPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOJIeM COXpaHEHHs PUPOTHOTO PABHOBECHS;
yOeKIEHHOCTh B 3HAUYUMOCTH OHOJOTMH JJIi COBPEMEHHOW IMBMIIM3AIMM: OOECTIeUeHHS
HOBOT'O YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelaTh pecypcHbIe MPOOIEMbl Pa3BUTHS YEIOBEUECTBA, TIOUCKA ITyTEH BBIX0/A U3 TI00aTIbHBIX
OKOJIOTUYECKUX TpobireM U olecrmeyeHHs Tepexoja K YCTOMYMBOMY  Pa3BHUTHIO,
panroHaTbHOMY UCIIOJIB30BAHUIO IPUPOJHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHAPTOB
KU3HH;
3aWHTEPECOBAHHOCTh B MOJYYCHUU OHMOJOTMYECKMX 3HAHUM B IIENAX IMOBBIIICHUS OOMIeiH
KYJIBTYpBl, €CTECTBEHHO-HAy4YHOH TPAaMOTHOCTH, KaK COCTaBHOW 4acTH (hyHKIMOHAIHHON
IPaMOTHOCTH 00ydaromuxcs, GopMuUpyeMOi IpU U3yYEeHUN OMOJIOTHH;
IIOHMMaHUE CYIIHOCTH METOJOB II03HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh IOJIydaeMble 3HAHMS JUIS aHalu3a U OOBSCHEHHUS SIBICHUN
OKpYXKAIOIIEr0 MHpa M MPOUCXOMAIIMX B HEM HM3MEHEHUH, YMEHHE JAeraTb 00OCHOBAHHBIC



3aKIIOYEHUSI Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCSA JMAHHBIX C LENbI0 MOJyYEeHUs
JOCTOBEPHBIX BBIBOJIOB;

*  CHO0COOHOCTH CAMOCTOSITEIBHO UCTIOIB30BATH OMOJIOTMYECKHIE 3HAHUS IS pelieHus poOiIeM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

* OCO3HaHHE LEHHOCTH HAYYHOH JAEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IMPOEKTHYIO H
HCCIIEI0BATENLCKYIO JeSITEIbHOCTh HHANBUIYaTIbHO U B TPYIIIIE;

* TOTOBHOCTb M CHOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHIO, K
aKTUBHOMY TIIOJIyYCHHIO HOBBIX 3HAHUH TO OHOJOTMHM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeqMeTHbIE Pe3ylIbTaThl OCBOCHHUS YUeOHOTO npeaMeTa «bHonorus» BKII0YAl0T: 3HaYUMBbIe IS
(dbopMHUpOBaHMSA ~ MHUPOBO33PEHUS  OOYHYAIOIIMXCS  MEXKIMCUUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOI1eHayYHbIe TIOHATHUS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpPA U CHEIU(PUKY METOJIOB
MO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPIUs, SBJICHUE, IPOLIECC, CUCTEMA,
HAy4HbIH (paKT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIEIOBaHUE, HAOIIOACHNUE,
U3MEpEHUE, HKCIEPUMEHT M JpPYrHX), yHUBEpCalbHbIC y4yeOHbIE MAEHCTBHs (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, pETYISATHBHBIC), oOecreunBaromue (opMupoBaHHE  (YHKIIMOHATHHON
I'PaMOTHOCTH U COLIMAIIBHOM KOMITETEHIINU 00yJaroIuXcs, CHOCOOHOCTh 00YUYaIOMIMXCsl UCIIOIb30BATh
OCBOEHHBIE MEKJUCIUIUITMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHSI M YHUBEPCAIbHbBIE yueOHbIE IeHCTBUA
B MO3HABATEIBHOW U COLUAIBHOMN MPAKTHKE.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Ba3oBble jJornueckue aeiicTBUA:

*  CaMOCTOATENTbHO (OPMYIHPOBATH M AKTYaIM3UPOBATh MpoOJEMy, paccMaTpuBaTh &
BCECTOPOHHE;

*  HCIOJB30BaTh MPH OCBOCHHWM 3HAHWUU MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIu3a, CHUHTE3a,
CpaBHEHHUsI, KJacCU(PUKALUU, OO0OOIICHHS), PACKPHIBATH CMBICT OHOJIOTHUYECKUX MOHSATHI
(BBLIEISTH UX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATE CBS3U C APYTUMU TOHATUSIMH);

*  ONpEeNeNsITh NN NeTeIIbHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUH UX TOCTHKEHUS, COOTHOCUTD
PE3YIBTAThI IEATEIILHOCTH C MMOCTABIICHHBIMHY LIETISIMHU;

*  HCIOJIB30BAaTh OMOJIOTUYECKUE TIOHSATHUS sl OOBSICHEHHS (PAKTOB W SIBIICHUH KUBOU MPUPO/IBI;

* CTPOWTH JIOTMUECKUE pPACCyX ACHUS (MHAYKTUBHBIC, NEIYKTHUBHBIC, N0 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBACMBIX SIBIICHUSAX, (POPMYIUPOBATH BBIBOIBI U
3aKITIOUCHUS;

* TMPUMEHSTH CXEMHO-MOJCNbHBIE CpPEACTBA s TPEICTABJICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIICHUI B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUIN PA3HOTO Poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

* pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI C YIETOM aHAIH3a UMEIONIUXCS MaTepPHATBLHBIX U
HEMaTepUaIbHBIX PECYPCOB;

* BHOCUTh KOPPEKTHUBHI B JEATEIHHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIBTATOB IIENISM,
OIICHUBATh PUCKHU TIOCIIEACTBUIA JIECSITELHOCTH;

* KOOPIMHUPOBATh U BBHINOJHATH pPabdOTy B YCIOBHUSX pPEaTbHOT0, BHUPTYAIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

*  pa3BHBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.



Ba3oBble uccienoBaTe/LCKe AeiicTBUA:

BIIAJICTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENBCKOM ¥ TPOSKTHOW JEATEIHHOCTH, HaBBIKAMH
paszpereHus mpooiaeM, ClmoCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pElIeHUs MPAKTUIECKHUX 33124, TPUMEHEHUIO Pa3IMYHbIX METOIOB TIO3HAHUS,

UCIOJIb30BAaTh PA3NIUYHbIE BHUJIBI JIEATEIBHOCTH TIO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPa30BaHUI0 U MTPUMEHEHUIO B YUEOHBIX CHTYAIUSX, B TOM YUCIE MPU
CO3JaHUH Y4EOHBIX U COI[UATBHBIX TPOEKTOB;

dbopMHUpOBAaTh HAYYHBIM THIT MBIIUICHUS, BIAJETh HAYYHOW TEPMHHOJOTHEH, KIIFOUEBHIMHU
MOHATHSIMHA M METOJIaMU;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3a7adud B 0OOpa30BATENBHOW JCSITENLHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3H M aKTyalIM3UPOBATh 3371a4y, BBIIBUTATh TUTIOTE3Y €€
pelIeHHs, HaXOIUTh apryMEHThI IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHUS;

aHAIIM3UPOBATH TIOJTYICHHBIC B XOJI€ PEIICHHUS 3aa4l Pe3yNIbTaThl, KPUTUUYECKU OLICHUBATh UX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHSIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISTh IIEJICHANIPABICHHBIN TMOUCK MEpPeHOca CPEICTB M CIOCOOOB JCHCTBHUS B
podecCHOHABHYIO CPEy;

YMETh NMEPEHOCUTH 3HAHUS B IO3HABATENBHYIO U MIPAKTHUECKYIO 001aCTH )KU3HEACATEIHHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIE TIOJXOAbI ¥ PEIICHUS, CTABUTH MPOOIEMBI
Y 3aJ1a4i, JOIMyCKAIOIINE aJbTePHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanueii:

OpUEHTUPOBATHCSI B pa3IMYHBIX HMCTOYHUKAX HMHpopMaimu (TekcTe ydyeOHOTo mocoous,
HAyYHO-TIONYJISIPHOM TUTepaType, ONOIOTUYECKUX CIIOBAPSX U CIIPAaBOYHHKAX, KOMITBIOTEPHBIX
06azax maHHBIX, B MHTepHeTe), aHANM3UPOBATh MH(YOPMALUIO PA3IUYHBIX BUIOB U (HopMm
MPEJCTaBICHNS, KPUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUUBOCTE;
dopMynupoBaTh 3ampoChl M MPUMEHSATh pa3IMYHble METOJbl TPU TOUCKE U OTOOpE
Ouonornyeckoit nH(GopMaIum, He0OX0IUMOMN IS BHITIOTHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHIA,
COBEpPILEHCTBOBATh KYJIBTYpPY aKTUBHOTO MCHOJIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CUCTEM;
CaAMOCTOSITEJIbHO ~ BBHIOMpAaTh ONTUMAIbHYIO (QOpPMY TpEACTaBICHUS  OHMOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, IMarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTroe);

UCTOJb30BaTh HAYYHBIM S3bIK B KadecTBE CpeACTBAa IMpH padboTe ¢ OHOJOrMYECKON
uHbopManMel: TPUMEHITh XUMUYECKUe, (pU3nuecKkiue 1 MaTeMaTHUeCKUe 3HAKH U CHMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATYpy, HCIOJIB30BaTh W MPEOOpa3OBHIBATH 3HAKOBO-
CHMBOJIMUECKHE CPEJICTBA HATJIJHOCTH;

BJIQJICTh HAaBBIKAMU PACIO3HABAHUS U 3AIIUTHI HH(pOpMaIu, HHPOPMAITHOHHON 6€30TTaCHOCTH
JMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX cepax KU3HHU, aKTUBHO y4acTBOBATh B JAHAJIOTE HITH
IMCKYCCUU TIO CYIIECTBY OOCykIaeMoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATH
CYXKJIEHUSI OTHOCUTEJIBHO BBITIOJTHEHHS NpejlaraeMoin 3a1auu,



YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UILIMM JPYrUX YYaCTHUKOB JHMAlIOra WIIH
JTUCKYCCHUH);

pacmo3HaBaTh HeBepOaIbHBIE CPEICTBA OOIIEHHUS, TOHUMATh 3HAUCHUE COIMANILHBIX 3HAKOB,
MPEANOCHIIOK BOSHUKHOBEHHS KOH(DIUKTHBIX CUTYaIlHid, YMETh CMATYAaTh KOH(MIUKTHI U BECTH
MIEPErOBOPHI;

BIIAJIETh PA3IMYHBIMH CIIOCOOaMU OOIIECHUS U B3aUMOICHCTBUS, TOHUMATh HAMEPEHUS APYTUX
TIOJICH, TMPOSIBISTh YBAKUTEIHHOE OTHOIICHHE K COOECEHHKY U B KOPPEKTHOH ¢opme
(bopMyITHpPOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUSI C UCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

CoBMmecTHASI ACATECIbHOCTD:

MOHMMAaTh M UCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYaIbHONH pabOThI Mpu
pemeHur  OMOJIOTHYECKOH  mpoOiaeMbl, OOOCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHS
IpyNIoBBIX (popM B3aUMOICHCTBHS IPU PELICHUN YUeOHOU 3aau;

BBIOMpAaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBHH C Y4€TOM OOIIMX HHTEPECOB WU
BO3MOJKHOCTEH KaXKI0TO WiIeHA KOJUIEKTUBA;

NPUHAMATh LEJIM COBMECTHOH NIESATETLHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH JEHCTBUS
0 €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JEUCTBHUM, PACHPENEIATh POJIM C Y4ETOM MHEHMM
YYaCTHHUKOB, OOCYKJaTh PE3yabTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/A M KAXKIOTO YUYACTHHKA KOMaHJIbI B OOLIMI pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npe/ularaTb HOBBIE IPOEKTHI, OLIEHHBATh HJEH C TO3WIUM HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATEIMUYECKOE MOBEACHUE B PA3IMYHBIX CHUTYALUSX, TPOSBIIATDH
TBOPYECTBO M BOOOpaKEHUE, ObITh HHUITUATHBHBIM.

PeryasitTuBHble yHMBepcaJbHbIe YueOHbIe el CTBUS

Camoopranmsanms:

UCIOJb30BaTh OMOJIOTUYECKHE 3HAHUS VISl BBIBJICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX
Y Y4€OHBIX CUTYAIUX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKMX 3HAHUI IIeJIeBbIE M CMBICIOBBIE YCTAHOBKH B CBOHUX
JEUCTBUSAX U MOCTYIKAX MO OTHOIIEHHUIO K KMBOM MPHUPOJE, CBOEMY 3JI0POBBIO M 370POBBIO
OKpYXAaroIlnX;

CaMOCTOSITEJIbHO OCYILECTBJIATh TO3HABATENBHYIO JI€STENBbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh W (HOPMYIUPOBaTh COOCTBEHHBIC 3a7adud B 0OOpa30BATENBHOW JCSITENLHOCTH U
KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELIeHHs MpoOIeMbl ¢ YU4ETOM HMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

pacmMpsATh paMK1 y4eOHOTO IIPeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

Je7aTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHHUIO U TPOSIBICHUIO IIMPOKON SPYIUIMH B PasHBIX O0O0JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsM, BHOCHUTH KOPPEKTHBBI B JESTEIbHOCTb, OICHHBATDH
COOTBETCTBUE PE3YJITATOB LIEIISIM;



* BJAJETh HaBBIKAMHU MMO3HABATEIBHON pe(reKCHH KaK OCO3HAHMS COBEPLIAEMBIX NEHCTBUU M
MBICTUTEIBHBIX IPOIECCOB, UX PE3YIHTATOB M OCHOBAHH, UCTIOIBb30BaTh MPUEMBI pedieKcun
ISl OLIGHKU CUTYalluH, BBIOOpA BEPHOTO PEILICHUS;

*  YMETb OLIEHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO; IPUHUMATD
MOTUBBI U apTyMEHTBI IPYrUX [IPU aHAIU3E PE3YyJIbTAaTOB ACSATECIBHOCTH.

IlpunsiTue cedst U Apyrux:

* TIpUHUMAThH ceOs, IOHUMAsi CBOM HEAOCTATKU U IOCTOMHCTBA;

* I[pPUHMMAThL MOTHMBBI U apryMEHTBHl IPYIMX IPU aHAJIU3E pPE3yIbTaTOB JACATECIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO IPYrUX Ha OMIMOKH;

*  pa3BUBATh CHOCOOHOCTH IOHUMATh MHP C MO3UIMH APYrOro YeJIOBEKA.

IHNPEJIMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpaMmmbel COO mo Guonoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT
cneunpuyeckue st yuebHoro mpeamera «buonorus» HaydyHble 3HAHUS, YMEHHMS M CIIOCOOBI
JICUCTBUH 1O OCBOCHMIO, HWHTEPIpETAllMUd U MPeoOpa3oBaHHUIO 3HAHUN, BHUJBI JEATEIBHOCTH IO
MOJIy4CHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YUYEOHBIX CUTYaAIUsIX, a TaKkKe B
peanbHBIX JKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX ¢ OMosorueil. B mporpamme npenMeTHbIe pe3yabTaThl
MPEJCTABIICHBI TI0 T01aM 00y4eHUsI.

IIpenmeTHble pe3yabTaThl OCBOeHHs y4eOHOro mpeamera «buosorus» B 10 Kjacce T0TKHBI
0TPaXKATh:

* chOpMHUPOBAHHOCTb 3HAHMA O MECT€ M pPOJM OHOJOTMM B CHCTEME HAy4YHOTO 3HAaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHBI MUpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUHCKUX U 3apYOEKHBIX YUEHBIX-OHOIOTOB B Pa3BUTHE
6uosoruu, PyHKIIMOHAIBHOW T'PAaMOTHOCTH YEJIOBEKa Ul PeLICHUs KU3HEHHBIX 3a/1a4;

* yMEHHE paCKpbIBaTh COJEp)KaHHE OHOJOTMYECKMX TEPMHHOB M TOHITHUN: XKU3Hb, KJIETKa,
opranusM, MeTtabomu3M (0OMEH BEIIECTB U MPEBpPAILCHUE SHEPruH), TIOMEOcTa3
(camoperynsuusi), YpOBHEBas OpraHu3alus SKMBBIX CHUCTEM, CAaMOBOCIIPOM3BEIECHUE
(penpoLyKuus), HacleICTBEHHOCTb, U3BMEHYMBOCTb, POCT U PA3BUTHUE;

* yMEHHEe Hu3JIaratb OWOJIOTMYECKHE TEOpUuu (KIETOYHAs, XPOMOCOMHAs, MYTAallMOHHAs,
LEHTpaJIbHAs 0rMa MOJIeKYIsipHOi Ouosoruu), 3akonsl (I. Mengens, T. Moprana, H.1.
BaBuioBa) u ydeHust (0 LEHTpax MHOrooOpas3usi U MPOUCXOXKJICHHS KyIbTYPHBIX PacTeHUN
H.N. BaBunosa), onpeaensTh rpaHULbl MX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

* yMEHHE BIaJIeTh METOJIaMH HAy4YHOTO MO3HAHUS B OMOJIOTHH: HAOIIOICHHE U OTIMCAHUE KHUBBIX
CHCTEM, IMPOIIECCOB U SIBIICHUM, OpraHu3aus U NpoBeACHUE OMOIOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBUJKCHHUE THUIIOTE3bl, BBIABICHHUE 3aBUCHUMOCTH MEXAY HCCIECIYEMbIMU BEIUYMHAMU,
OOBSICHEHHE TIONYYEHHBIX pE3yAbTaTOB, HUCIOJIB30BAHHBIX HAY4YHBIX IOHSATHHA, TEOpUHA U
3aKOHOB, YMEHHUE JIe/1aTh BBIBOJbI HA OCHOBAHUHU IIOJyYEHHBIX PE3YIIbTATOB;

* YMEHHE BBIICIATh CYILIECTBEHHBIEC IIPU3HAKA BUPYCOB, KIETOK IIPOKAPUOT U JDYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0COOCHHOCTHU MPOIIECCOB: OOMEHA BEIIECTB
U [IpEBpAILEHHs SHEPTUH B KJI€TKe, (POTOCHHTE3a, INTACTUYECKOTO U SHEPreTUYeCKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME€103a, OIUI0JOTBOPEHHUS, PA3MHOXKEHUS, UHAUBUYAIbHOTO Pa3BUTH
OopraHu3Ma (OHTOI'€HE3);

* yMEHHE NPUMEHATHh MOJYYCHHBIC 3HAHUS Ui OOBSCHEHHS OHOJOTHMUECKHX IPOLECCOB U
SBJICHUM, MU NPUHATUSA [PAKTUYECKUX PELICHUNM B IIOBCEJHEBHOM JKU3HU C LENbIO
oOecrieueHns 6€30IaCHOCTH CBOETO 37I0POBbsI U 3JJ0POBbs OKPYKAIOIIUX JIFOJEH, COOMIOACHHS
HOPM I'paMOTHOTO TIOBEJICHHSI B OKPY)KAIOIIEH MPUPOTHON cpesie, MTOHMMaHUuE He00X0AUMOCTH



MCTIOJIb30BAHUS JOCTH)KEHUH COBPEMEHHON OMOJIOTMH M OMOTEXHOJIOTUH IS pallMOHAIEHOTO
MIPUPOIOTIONIE30BAHMS;

YMEHHUE peraTh AJIEMEHTApHbIE TeHETHUECKUE 33]Ja4l HA MOHO- M IUTHOPHIHOE CKpEIIUBaHUE,
CIICTIJICHHOE HACJIEJOBAHUE, COCTABIISATH CXEMBbl MOHOTHOPUIHOTO CKpPEIIMBAHUS JUIS
NpeJCcKa3aHus HAaCJIe0BAaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH TAOOPAaTOpPHBIE U MPAKTUYECKUE PAOOThI, COONIIOIATh MTpaBHiia MpU padboTe
C y4eOHBIM U J1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHYECKH OLEHUBaTb W WHTEPHPETHPOBATh HH(GOpPMAIHIO OHOJOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHMS U3 Pa3IMYHBIX MCTOUYHUKOB (CpeicTBa
MaccoBO# HH(POPMaIIUH, HAYYHO-TIOMYJISIPHBIE MAaTEPHAJIbl), STUYECKHUE ACTIEKTHI COBPEMEHHBIX
UCCIIeIOBaHU B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CcO037aBaTb COOCTBEHHBbIE MHUCHMEHHBIE M YCTHBIE COOOIIeHus, 0000mas
OMOJIOTUYECKYI0 HH(GOpPMAIMIO U3 HECKOJBKHX HMCTOYHUKOB, TPAMOTHO HCHOJIb30BATh
MOHATUIHBIN anmapar OUOJIOTHH.

IIpenmeTHble pe3yabTaThl OCBOeHHs y4eOHOro mpeamera «buosorus» B 11 Kjacce T0MAKHBI
0TPAXKATh:

C(OPMHUPOBAHHOCTh 3HAHUA O MECT€ M pPOJM OHOJOTMH B CHCTEME HAy4YHOTO 3HAaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHBI MUpa U
HAyYHOTO MHPOBO33pPEHHs, O BKIAJ€ POCCHHCKUX U 3apyOeXHBIX Yy4YEHBIX-OMOJIOTOB B
pa3BuTHe OMOJOrHH, (PYHKIMOHATBHOW T'PAMOTHOCTH YEJIOBEKa JUIS PELICHUS >KU3HEHHBIX
3aja4; yYMEHHUE pacKpbIBaTh COJEp)KaHHWE OWOJOTMYECKUX TEPMHMHOB M TOHSATHHA: BHJ,
NOMyNAUS, TEeHO(POHMA,  SBOJIOLUHMS, JABIKYIMME  cuibl  ((akTophl)  SBOJIIOLUM,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUZI000pa30BaHUE, IKOJIOTHUECKUE (PaKTOPHI, SKOCHCTEMA,
IIPOJIYLEHThl, KOHCYMEHTBI, PEIYLEHThl, LENU MHUTAHUSA, OKOJOTHYECKas IHUpaMHUAa,
ouoreo1eHo3, ouocgepa;

YMEHHUE U3Narate OMoorndeckue Teopuu (3BomonnonHas reopus Y. JlapBuHa, cMiHTeTHYECKAs
TEOpUsI HBOJIIOLMK), 3aKOHBI U 3aKOHOMEpHOCTH (3apoapimieBoro cxoxacrtsa K.M. bapa,
Yepe0BaHMsI TJIABHBIX HampaBieHui u myrei sBosonnu A.H. CeBeprioBa, yuenus o 6nochepe
B.1. BepHazackoro), onpenensaTs TpaHULbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIAZIETh METOIaMHU HAyYHOTO IMO3HAHKS B OMOJIOTHH: HAOII0IEHUE U ONTUCAHUE KUBBIX
CHCTEM, IMPOIIECCOB U SIBIICHUM, OpraHu3aus U NpoBeACHUE OMOIOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBMDKEHUE TUIIOTE3bl, BBISBICHHUE 3aBHUCHUMOCTH MEXKIY HCCIENYEMBIMU BEIMYHMHAMU,
OOBsICHEHHE TIONYYEHHBIX pE3yabTaTOB, HUCIOJIB30BAHHBIX HAY4YHBIX IOHSATHHA, TEOpUH U
3aKOHOB, YMEHUE J€IaTh BbIBObl HA OCHOBAHUH IIOJTYYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJICNATh CYIIECTBEHHBIC NMPHU3HAKH CTPOCHHS OHOJIOTMYECKHX OOBEKTOB: BHJIOB,
MOy, NPOIYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOT€OIICHO30B U HKOCHUCTEM,
0COOEHHOCTH  MPOIECCOB:  HACIEJICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOrO 0TOOpa,
BUJI000pa30BaHusl, IPUCTIOCOOIEHHOCTH OPTaHU3MOB, JICHCTBHS SKOJIOTHYECKUX (PaKTOPOB HA
OpraHU3MBbl, IEPEHOCA BELLIECTB U TOTOKA YJHEPTHH B IKOCUCTEMAX, aHTPOTIOIN€HHBIX U3MEHEHUI
B DKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKUX IIMKIIOB B
ouocdepe;

YMEHHE MPHUMEHATh MOJY4YEeHHBbIC 3HAHMUA JUIA OOBACHEHHS OUOJIOTHYECKUX IPOLIECCOB H
SABJICHUHM, MU NPUHATUSA [PAKTUYECKUX PELICHUNM B IOBCEJHEBHOM JKU3HU C LENbIO
oOecrieyeHns 0€30MaCHOCTH CBOETO 3/J0POBbS U 3/J0POBbS OKPYKAIOIIMX JIFOJIEH, COOMOACHNUS
HOPM IpaMOTHOTO MOBEJICHHSI B OKPYKAIOIIEH MPUPOTHON cpesie, MTOHMMaHUuE He00X0AUMOCTH
HCII0JIb30BAHUS JOCTUKEHUN COBPEMEHHOMN ouosiorun UIs  PpalMOHAIBHOTO
IIPUPOIOIIOJIBL30BAHUS;

YMEHHE peraTh AJIeMEHTapHbIE OMOJIOTMYECKHE 331a4H, COCTABIATH CXEMBbI IIEPEHOCA BEILIECTB
Y SHEPTUH B 3KOcHCTeMax (LIeMU MUTAHUS);



* yMEHHE BBINIOJIHATH Ja0OpaTOpHbIE U MPAKTHUYECKUE paboThl, COOMIOAATH paBuia Mpu padore
C y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

* yMEHHE KPUTUYECKH OIICHMBATh W HWHTEPIPETUPOBATH HHPOPMALUIO OHOIOTHMYECKOTO
COJIepKaHUs, BKJIIOYAIOYIO TICEBJIOHAYYHBIC 3HAHMS W3 PA3JIMYHBIX MCTOYHHKOB (CpeacTBa
MaccoBOil MH(pOpPMAaNWK, HAYYHO-TIONMYJISIpHBIE MaTepuaibl), paccMaTpuBaTh TJIOOaTbHBIC
HKOJIOTUYECKHE TPOOIEeMbl COBPEMEHHOCTH, (OPMHUPOBATh MO OTHOWICHHIO K HHUM
COOCTBEHHYIO MMO3HIIHIO;

* yMEHHE CO3/1aBaTh COOCTBEHHbIE THCbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000Imas
OMONIOTHYECKYI0 HH(GOpPMAIMIO U3 HECKOJBKHX MCTOYHUKOB, TPAMOTHO HCHOJIb30BATh
MOHATUIHBIN anmnapar OUOJIOTHH.

Coaep:xxkanune yyeOHoro npeamera «buosorus 10 kiiace»
BBenenne

buosnorus kak Hayka. Mecto OHOJIOTHH B CHCTEMe HayK. 3HaueHHe OMOJIOTHH JUTS TOHUMAaHUS
Hay4YHOH KapTUHBI MUpPA. CBsA3b OMOJIOTMYECKUX AUCLUIUIMH C IPYTUMHU HayKaMH (XUMHEH, PU3UKOM,
MaTeMaTUKOM, reorpaduei, actpoHomueir u 1p.). Mecto kypca «OOmiast OHOJOTHS» B CHUCTEME
€CTeCTBEHHOHAYYHBIX AUCHUILIUH. Llenu u 3anaun Kypca.
JleMOHCTpaIys: MOPTPETOB YUCHBIX-OMO0JIOTOB, cXeMbl «CBsI3b OMOJIOTHHU C IPYTUMHU HAYKaMH».

Pa3znen Nel Kierka

IIpenmer, 3agaun W METOJBl HCCIENOBAaHUS COBPEMEHHOW IIUTOJIOTMH. 3HA4YeHHE
UTOJOTMYECKUX MCCIEOBAHUMN JUTS APYTrUX OMOJIOTHYECKUX HAYK, MEIUIIUHBI, CEIbCKOTO X035 CTBA.
HcTtopus OTKpHITHS U N3ydeHUs KiIeTKU. OCHOBHBIE NIOJIOKEHUS KIETOYHOU TEOPHUH.

3HayeHHe KIETOYHON TeopuH sl pa3BUTUs Ouonoruu. KneTka kak eauHHIIA pa3BUTHS,
CTPYKTypHas ¥ (PyHKIIMOHAJIbHAS €IMHUIIA HKHBOTO.

XUMHUYECKUN COCTaB KIETKH. Bojga W JOpyrue HeOopraHW4ecKue BEIECTBA, UX pOJIb B
KHU3HEIEATSNPHOCTH KiIeTKd. OpraHndyeckue BeIIecTBa: YIrJIEBOAbI, OCNKH, JHUIUJbI, HYKIEHHOBBIE
kuciotel, AT®, ux crpoenne u ponb B kieTke. DepMEHTHI, UX pOJIb B PETYISIUU IPOLIECCOB
KU3HEJESITEIbHOCTH.

CrpoeHnue mnpokapuoTudeckol kieTku. CTpoeHue 3yKapuoTHUecKOW KiIeTKH. OCHOBHBIE
KOMIOHEHTHI KieTku. Ctpoenune memOpan. CtpoeHue M (QYHKIUH sapa. XUMHUECKHI COCTaB U
cTpoeHue xpomocoMm. LluToriazmMa 1 OCHOBHBIE OpraHoubl. X GpyHKIMM B KIETKe.

OcoOeHHOCTH CTpOEHHUsI KJIETOK OakTepuil, rpuOOB, >KMBOTHBIX M pacTeHH. Bupycol u
6akrepuodaru. Bupyc CIINa.

OOMeH BemlecTB M MpEBpalleHHs] HEPruu B KieTKe. KaTaluTHuecKuil xapakTep peakimuii
oOmena BemiectB. [lmactuyeckuid M sHepreTuyeckuid oOMeH. OCHOBHBIE 3Talbl HHEPTETHUYECKOTO
oOMmeHa. OTIMYUTENbHBIE OCOOCHHOCTH IPOIECCOB KIETOYHOTrO JbIxaHusa. CrocoObl MOITydeHHs
OpPraHUYeCKUX BEIIECTB: aBTOTPOQBI U rereporpodsl. PoToCHHTE3, ero (a3bl, KOCMUYECKasi POJb B
o6uocdepe. XeMOCHHTE3 U €ro 3HaueHue B 6rocdepe.

buocunrez OenkoB. Ilonstme o reme. JJHK — uctoynuk renermueckoil wuHpopmanuu.
I'enernueckoil koa. MaTpu4HbIil mpuHIUN OMocuHTe3a OenkoB. Ob6pasoBanue u-PHK mo marpune
JUHK. Perynsus 6uocunresa.

ITonsTHE O rOMEOCTa3€e, PETYIALMSA IPOLECCOB NIPEBPALLEHUS BEIIECTB U SHEPIUU B KIIETKE.
JleMOHCcTpanys: MUKpPOIIPENIapaToB KJIETOK pPACTEHUM W JKUBOTHBIX; MOJEIN KIETKH; OIIBITOB,
WLTIOCTpUpYIOIUX mpouecc potocunresa; monenu JAHK, monenu-anmnukanun «CunTe3 O6e1Kay.

Jlaboparopuast pabotaNe 1 «HabOmroneHue KIETOK PACTEHHH W JKUBOTHBIX IOJ] MUKPOCKOIIOM Ha
TOTOBBIX IIpEraparax U UX OMUCAHUE.
JlaGopatopnas padora Ne 2 «CpaBHEHHE CTPOCHHUS KIETOK PACTCHUH U KUBOTHBIX».



TectupoBanue Ne 1 o teme: " Knerka".
Pa3znesn Ne2 Pa3mHoOMxkeHHe M HHAMBHAYaIbHOE Pa3BUTHE OPraHN3MOB

CamoBocnpou3BeieHHe — BceoOIee CBOMCTBO KMBOrO. MHTO3 Kak OCHOBa OecroJioro
Pa3MHOXEHHSI U pOCTa MHOTOKJIETOUHBIX OPTraHU3MOB, €ro (ha3bl U OMOJIOTHYECKOE 3HAUCHHE.

@opMBI pasMHOKEHMs OpraHu3mMoB. becrnosioe pazMHOKeHuEe U ero Tulbl. [1onoBoe pasMHOXKEHHE.
Meiio3, ero Ouosorunyeckoe 3HaueHue. Crnepmarorenes. OBorenes. OmiogorBoperne. OcoOeHHOCTH
OIUIOIOTBOPEHUS y IIBETKOBBIX pacTeHUM. bruosiornyeckoe 3Hau€HUE OIII0J0OTBOPEHMUSL.

[lonsTE WHAMBUAYANBHOTO pa3BUTUA (OHTOreHe3a) opraHusmoB. JlemeHue, pocr,
middepeHnnans KIETOK, OpraHOTeHe3, pa3MHOXEHHE, CTapeHHe, cMepTb ocoOeil. OHrToreHes
pactennil. OHTOreHe3 JKMBOTHBIX. B3auMoBnMsHME yacTell pa3BUBAIOIIETOCs 3apojpliia. BiusHue
(dakTOpOB BHEUIHEW cpeasl Ha pa3BUTUE 3apoiblma. PocT M pa3BuTHe oOpraHusma. YpOBHHU
NPUCTIOCOONICHUST OpraHu3Ma K M3MEHsoumMcs ycinoBusM. CrapeHHe M CMepTh OpraHu3Ma.
Cnenuduka oHTOTEeHEe3a Mpu OECI0I0M pa3MHOKEHHH.

JleMoHCTpanys: Tabiaul, WUIIOCTPUPYIOUIMX BHUABI OECIONOr0 U MOJOBOTO  Pa3MHOXKEHHS,
SMOPHOHAIBHOTO M TOCTIMOPUOHATIBHOTO pPAa3BUTHUSA BBICIIMX PACTCHHUH, CXOACTBO 3apoblieit
II03BOHOYHBIX )KMBOTHBIX, CXEM MHUTO3a U MEH03a.

JlaGopaTtopHas pabota Ne3 «BwbIsBIEeHHE NPU3HAKOB CXOJACTBA 3apOJBINICH YeIoBeKa M APYrux
MJIEKOIIUTAIOIIMX KAK JOKA3aTeIbCTBO UX POACTBA»

Pa3zgen Ne3 OcHOBBI TeHEeTHKH

Hcropus pa3BuUTUS T€HETUKH. 3aKOHOMEPHOCTH HACJIEIOBAaHUS IPU3HAKOB, BbISBICHHBIE I
Mengenem. ['uOpuaonoruyeckuii  MeToJ  M3YYEHHs  HACJIEACTBEHHOCTH. MOHOTHOpHIHOE
CKpEIlMBaHNUE. 3aKOH JOMHUHUPOBAHUS. 3aKOH pacuieruieHus. [1oHoe n HENoJHOEe JOMHUHUPOBAHUE.
3aKOH YHMCTOTBI TaMeT M €ro IUTOJIOTHYEeCKOe OO0OCHOBaHME. MHOMKECTBEHHBIE AN,
Amnanusupytomiee  ckpeuiuBanue. JuruOpuaHoe W MONMMrHOpPUIHOE  CKpEIIMBAaHUE. 3aKOH
HE3aBUCUMOT0 KOMOWMHUpoBaHMA. DPEHOTHN M TeHOTHI. LluTonorndyeckue OCHOBBI T€HETUYECKHUX
3aKOHOB HACJICI0BAHMSL.

I'enetndeckoe ompenencHue Imosia. ['eHeTMyeckas CTPYKTypa IIOJIOBBIX XPOMOCOM.
I'omorameTHsI 1 rereporaMeTHbIi 1oJ1. Hacnenosanue npu3HakoB, CUEIICHHBIX C TI0JIOM.

XpoMOcOMHasl TEOpUsl HACIEICTBEHHOCTH. ['pymmbl cuemsieHuss reHoB.  CrernieHHoe

HacyeoBaHue npu3HakoB. 3akoH T. Moprana. [lonHOe 1 HEMOJIHOE CLIETIIIEHUE T€HOB. | eHeTnueckue
KapThl XpPOMOCOM.
I'eHotun kak 1eJNOCTHAasE cUCTeMa. XPOMOCOMHasl  (dJepHas) M  LUTOIUIa3MaTHUYeCcKas
HACJIEICTBEHHOCTh. B3auMozelcTBue aieNnbHbIX (JIOMUHUPOBAHUE, HEIOJHOE JOMHUHHPOBAHME,
KOJOMHMHHMPOBAHME M CBEPXJIOMUHUPOBAHUE) U HEAUIENbHBIX (KOMIJIEMEHTAPHOCTh, SIHUCTAa3 U
MIOJIMNMEPHSI) TEHOB B ONIPEIENIEHNH Tpu3HaKoB. [IneiioTponusi.

OcHoBHBIE (POPMBI M3MEHUYMBOCTH. [ eHOTHNHYECKas W3MEHYMBOCTb. Myranuu. | eHHbIE,
XpPOMOCOMHBIE U TeHOMHbIEe MyTanuu. CoMaTUYecKUe U reHepaTuBHble MyTanuu. llomyneransHble u
neranbHble MyTanuu. [IpuanHBl ¥ YacToTa MyTaluMid, MyTareHHbIe (PaKTOPHl. DBOJIIOIMOHHAS POJIb
MYyTaluu.

Kom0OunaTiBHast N3MEHYUBOCTh. BOZHUKHOBEHHE pa3IMUHBIX KOMOMHALIMN T€HOB M UX POJIb B
CO3/IaHUH TeHETHUYECKOT0 pa3HO00pa3us B mpeienax Bu/ia. JBOIIOIMOHHOE 3HaYeHNE KOMOMHATHBHOM
M3MEHUMBOCTH. 3aKOH TOMOJIOTMUECKUX PSAZOB B HACIEICTBEHHON N3MEHYMBOCTH.

deHoTUNUYECKass, UM MOAU(DUKAITMOHHAS, U3MEHUYNBOCTb. POJIb yCI0BUI BHEIIHEH Cpefbl B
pa3sBUTMM W  NpPOSBIEHUM TNPU3HAKOB U CcBOMCTB. CTaTUCTUYECKHME  3aKOHOMEPHOCTH
MOIU(UKATUOHHONW U3MEHUYMBOCTHU. YTIPABICHHE JOMUHUPOBAHUEM.

JleMoHCTpauus: MoAeIe-anIuIMKalui, WUTIOCTPUPYIOIIUX 3aKOHBI HACIEACTBEHHOCTH, IEPEKPECT
XpOMOCOM; DPE3YJIBTATOB OIBITOB, IIOKA3BIBAIOIIUX BIUSHHUE YCIOBUU Cpelbl Ha HU3MEHYMBOCTH
OpraHu3MOB; repOapHBIX MaTEPUANIOB, KOJUICKIIUH, MYJISDKEH THOPUAHBIX, MTOJUIUIONIHBIX PACTEHUH.
[IpakTuyeckue u 1abopaTopHbIe pabOTHI:



IT/p Nel «CoctaBiieHre MPOCTEHUIINX CXEM CKPEIIUBAHUS.

[1/p No2 «PemieHue 37eMEHTApHBIX TE€HETUIECKUX 3a70au».

Jl/p Ned «3yueHre M3MEHUMBOCTH y PAaCTEHUH U KUBOTHBIX, IIOCTPOCHUE BapUAI[MOHHOTO psijia U
KpUBOH. M3yueHne (peHOTUIIOB PaCTECHUI»

Jl/p Ne5 «BrlsiBIeHHE HCTOYHMKOB MYTareHOB B OKpyXKarwomeil cpere (KOCBEHHO) W OILIEHKa
BO3MOJKHBIX IOCIIEACTBUI UX BIMSHUS HA OPraHU3M.

TectupoBanue Ne 2 o teme: «Pa3MHOXKEHHE M MHIUBUAYAJIbHOE PAa3BUTHE OpraHU3MOB. OCHOBBI
TE€HETUKW)

Pasznea Ned I'eneTnka 4yeioBeKa

Metoapl W3ydeHHs] HACJEICTBEHHOCTH YelOBeKa. | eHeTHueckoe pa3zHooOpasue deroBeKa.
I'eneTndeckue gaHHbIE O IPOUCXOXKICHUH YEJIOBEKA U YEIIOBEYECKUX pacax. XapaKTep HacJlIeI0BaHUs
IIPU3HAKOB Yy YEJIOBEKaA. [ eHeTnyeckne OCHOBBI 30pOBbs. BiinsHHUe cpeibl Ha TEHETUYECKOE 310POBbE
yenoBeka. ['enetnueckue Ooje3HH. ['eHOTMN W 370poBbe uenoBeka. [eHOGOHI MOMyNIALUH.
CooTHolIeHne OMOJOTMYECKOro U COLMaNbHOro HacienoBaHus. ColuaibHble MPOOIEMBbl TCHETHKH.
OTtudeckue mnpoOIeMbl TeHHOM HH)KEHepuH. [ eHeTWYeCKUid MPOTrHO3 M MEIUKO-TeHETHYECKOe
KOHCYJIbTUPOBAHUE, UX ITPAKTUYECKOE 3HAYCHUE, 3a1a4U U NIEPCIICKTUBBIL.

JleMOHCTpaIys: XpOMOCOMHBIX aHOMAJIMI YeJIOBEKa U MX (PEHOTHITUYECKHUE MIPOSBICHUSI.

[TpakTuaeckas pabota: Ne3 «CocraBineHUE poI0CIOBHOM
O06o0011eHrne U TOBTOPEHNE U3YYEHHOTO MaTepuana

3akmoueHue (2 4)

KonTpoasHoe TectupoBanue 1mo teme « OCHOBBI 0011el OHOTIOTHI

Coaep:xxanue yyeOHoro npeamera «buosorus 11 kiiace»
Tema 1. DBoronOHHAs OMOJIOTHS

[IpennocelIkyu BO3HUKHOBEHHUS HBOJIIOLIMOHHOW TEOpUHU. OBOJIIOLIMOHHAS TEOpHs M €€ MECTO B
Ouonoruu. BrusiHuE SBOJIIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CBugnerenbcTtBa 3BosOLMHU. [lalleOHTONOTHMYECKUE: TOCTEIOBATENbHOCTh TOSBICHUS BHUIOB B
MAJICOHTOJIOTUYECKOI JIeTomucH, nepexoausie Gopmel. buoreorpapuueckue: cXoACcTBO M pa3iuuue
¢bayH u paop MaTepuKoB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOCTBA U Pa3INyus SMOPMOHOB pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMHUYECKHUE: TOMOJIOTUYHBIC, AaHAJIOTUYHBIE, PYAUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHW3MOB HACIICACTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX MyTeH y
BCEX OPraHU3MOB.

OpomonmonHas Teopus Y. [lapsuna. Ilpennocbuiku BOZHUKHOBEHUS JapBUHU3MA. J{BMKYILIUE CHIIBI
SBOJIIOIMU BUAOB MO JlapBuHy (M30BITOUHOE pa3MHOXKEHHE IPU OTrPAHHMUYECHHOCTH PECYpPCOB,
HeonpeenéHHas I3MEHYMBOCTh, 00pb0a 3a CylIecTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunretrnueckas Teopus 3BoJironnu (CTI) u e€ ocHOBHbIE N0JI0kKeHUs. Mukpossostorus. [lomymsius
KaK €MHUIA BUJIA U BOJIIOIU Y.



JIBroKymire cuitbl ((akTOpbl) SBOJIOLMH BUAOB B IPpUpoie. MyTallmoHHBIH npoliecc 1 KOMOMHATHBHAS
M3MEHYMBOCTD. [lomysioHHbIe BOJIHBI U Apeiid reHoB. M3omsamust 1 MUrpanus.

EcrecTBenHblii oTOOp — HampaBistomuii ¢dakTop sBositouH. POPMBI €CTECTBEHHOTO OTOOpA.
[Tprcnoco6IeHHOCTh OPraHU3MOB  KaK pe3ylbTaT ABOJIONUH. [IpuMepsl MpHCIOCOONeHUHA Yy
Opranu3MoB. ApoMop(03bl U UH0ATANTAIIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BU00Opa30BaHuUs: TeorpaguuecKoe,
IKOJIOTMYECKOE.

MaxposBomtorusi. QopMbl 3BOTIONUHN: GUIETUYECKAs], IUBEPTeHTHASI, KOHBEPIreHTHAs, TapalIeIbHAS.
HeobOpaTumocTh 3BOIONUN.

IIpoucxoxaeHue oT HeClIeUAIN3UPOBAHHBIX IPEAKOB.
IIporpeccupyronias cnennanu3anus. AfanTUBHAs pajnualusl.
JHemoncmpayuu:

Hopmpemeui: K. Jlunneit, XK.b. Jlamapk, Y. Jdapsun, B.O. Koanesckuii, K.M. bap, O. I'ekkensb, ®.
Miromnep, A.H. CeBeprios.

Tabnuyer u cxemvi: «Pa3BuTHE OpraHMYECKOro MHUpa Ha 3emie», «3apOAbIIN IO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «DPopmbl OOpbObI 3a cymiecTBoBaHUE», «EcTecTBeHHBIH 0TOOPY,
«MHoroobpa3ue CcOpTOB pacTeHHil», «MHoOroo0Opasue TOpoJ KHUBOTHBIX», «llomymsiumy,
«MyTaloHHasi H3MEHYMBOCTB», «Apomopdo3sl», «Manoamantauumy», «OOmas aereHepanus»,
«JIBmKyIue cuibl 3BoIONMNY, «Kapra-cxema mapmipyra myremectsust Y. [lapBuna», «bopbba 3a
cymecTBoBaHue», «lIpucnocobneHHocTs opranusmoBy», «l'eorpaduueckoe Bumo0Opa3oBaHHE»,
«KOJIOTHUECKOE BUII000pa30BaHUEY.

Ob6opyoosanue: KOJJICKIHMS HACEKOMBIX C Pa3MUYHBIMU THIIAMU OKpAacKH, HaOOp IJIOJOB U CEMSH,
KosuieKIus «[IpuMeps! 3alUTHBIX TPUCTOCOOIEHUH Y KUBOTHBIX», MOJIeNb «OCHOBHBIE HAPABJICHUS
ABOJIIOLIUNY, 00bEMHAsT MO1eTb «CTPOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckas kxapra Mupa, KoOUieKuus «@DopMbl COXpAHHOCTH HCKOIMAEMbIX >KMBOTHBIX H
pacteHuii», Mozenb amumkanusa «llepekpéct xpomocom», BiaxHble mpemnaparsl — «PasButue
HaceKkoMoro», «Pa3Burue IArymIKW», MUKpPOIpPENapar

«Jlpo3oduna» (HopMa, MyTarui GOpMbI KPbUIEEB H OKPACKHU TEIA).
Jlabopamopnuvie u npakmuueckue padomol:
JlaGopatopnas padora Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OIOTUYECKOMY KPUTEPHION.

JlaGopaTtopnas pabGora Ne 2. «OmnucaHue MmpucHOCOOIEHHOCTH OpraHu3Ma M €€ OTHOCHUTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie

JloHay4HbIe IIPEACTABIICHUS O 3apOKICHUU KU3HU. HaydHble rMIOTe3pl BOSHUKHOBEHHUS KM3HU HA
3emie: aOuoreHe3 M MaHCHepMus. XHUMHUYECKas SBOJIOLUSA. AOHMOTEHHBIH CHHTE3 OpPraHUYECKHUX
BELIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE XUMHUYECKOW HBOJIIOLHH.
HauanbHble stansl 6uonorndyeckoit ssontonuu. I'unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX



CTPYKTYP ¥ BOBHUKHOBEHUE NPOTOKIETKHU. [IepBbIe KileTKH U uX 3BOJOIMA. DopMHUpOBaHNE OCHOBHBIX
TPYIII JKUBBIX OPTaHU3MOB.

Pa3Butue xu3HM Ha 3emie 1o spaM U nepuoaaM. Karapxeil. Apxelickas U NPOTEPO30HCKasl IPBHI.
[Taneo3olickas 3pa u €€ mepuoabl: KEMOPUUCKUN, OPMOBUKCKUH, CHUIYPUUCKHHA, JICBOHCKHIA,
KaMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iicKkas opa U €€ IepUObl: TPUACOBBIN, FOPCKUHI, MEIIOBOM.

KaiiHo3olickas 3pa ¥ €€ nepuobl: MajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOIE€HOBBII. XapaKTepHUCTUKa
KJIMMaTa U I'e0JOrMYeCKUX IMpolieccoB. OCHOBHBIE 3Talbl BOJIIOLMHA PACTUTEIBHOIO U JKUBOTHOTO
Mupa. ApoMop(o3bl y pacTeHHI U )KUBOTHBIX.

IlosiBeHMe, pacuBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MHUpa Kak OTpakeHHe 3BOJIONUU. OCHOBHBIE CHUCTEMATUUYECKHUE TPYIIIIBI
OpraHU3MOB.

OBOJIOLMS 4YEJIOBEKa. AHTPOINOJIOrMs Kak Hayka. Pa3BuUTHE NpeACTaBIEHUN O HPOUCXOXKIAECHUU
4yesnoBeKka. Meronpl u3ydeHus aHTponoreHesa. CXoAcTBa M pa3iMuus YEIOBEKa U IKUBOTHBIX.
CucremaTueckoe NoJIOKEHUE YETI0OBEKA.

JBmxymire cuisl ((pakropsl) anTponorenesa. HacneacTBeHHast '3BMEHUYMBOCTD U €CTECTBEHHBIN 0TOOP.
OOm1ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPYAa, MBILIUICHHE, PEUb.

OcHOBHBIE CTaAUM M BETBU DSBOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymensld, Yenosek
npsMoxoaamui, Yenosek HeanaepranbCkuid, Uenosek pazymuslii. Haxoaku nckomaemsIX OCTaTKOB,
BpeMsl CyIIECTBOBaHUS, 001aCcTh PacpoOCTpaHeHusl, 00BEM rOJIOBHOTO MO3T'a, 00pa3 KHU3HH, OPYAHUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIINE Pachl: €BPOIICOUIHAS (€Bpa3uiicKkas), HErpO-aBCTPAIOUIHASL
(’kBaTOpUaNbHAs), MOHIOJIOWJHAs  (a3MaTCKO-aMepuKaHCKas). UepTel  MPUCTIOCOOIEHHOCTH
IIPEICTABUTENEH YEIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMS. EIMHCTBO 4YEIOBEUECKHUX pac.
Kputuka pacusma.

JHemoncmpayuu:
Ilopmpemui: ®@. Penu, JI. ITactep, A.W. Onapun, C. Munep, I'. FOpu, Y. JlapBus.
Tabnuywl u cxembi:

«Bo3nukHoBenne CoslHEUHOH cUCTEMBI», «Pa3BuTHE Oprannyeckoro Mupay, «PacturenpHas
KieTkay», «KuBoTHas kieTkay, «lIpokapuornueckas kiueTka», «CoBpeMEeHHas CHCTEMa
OpPraHu4ecKkoro Mupa», «CpaBHeHHE aHATOMUYECKUX YEpPT CTPOCHUS YEIOBEKA U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MecTa IMaJeOHTOJIOTMYECKHX HAaXOJOK IPEIKOB COBPEMEHHOTO YelOBEKay,
«/IpesHenmuenonn», «/Jpesaue  mroaw», «llepsbie COBPEMEHHBIE IO, «UHenoseueckue
pacei».

Obopyoosanue: mynsxu «lIporcxoxaenue denoBeka» (OIOCTBI aBCTPANONMTEKA, MUTEKAHTPOIIA,
HEaHJIepTaIblla, KPOMAaHbOHIIA), CJIENKH WIA H300paKEHHs KaMEHHBIX OpYyIUil MepBOOBITHOIO
yejoBeKa (KaMHHU-YOIIIEPhl, pyousa, ckpeliia), TeoXpoHOJOrHuecKas Tabiuma, KouieKuus «Popmbl
COXPAaHHOCTH MCKOTIAEMBbIX )KMBOTHBIX U PACTEHUID.



Jlabopamopnvie u npakmuueckue paGomol:

[Tpaktuyeckas padota Ne 1. «/3ydeHne HCKOTIAaeMbIX OCTaTKOB PACTEHHUI U dKUBOTHBIX B KOJIICKIIHSX).
OKcKypcusi  «DBOJIOLUS OpPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM MU
KpaeBeAUECKU My3eil).

Tema 3. OpranusMsbl H OKpYKalOIIasi cpena

OKojorus Kak Hayka. 3aJaud M pasAeibl 3KOJOTMH. MeToAbl IKOJIOTMYECKUX HCCIEA0BAHUMI.
DKOJIOTH4eCKO€ MUPOBO33PEHHE COBPEMEHHOTO YEIIOBEKA.

Cpe;[H oOuTaHUs OpraHrU3MOB: BOJHAs, HA3CMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPUOPraHU3MCHHaAs.

Okonorndeckue ¢axtopsl. Knaccudukarus skojgornyecknx (GpakropoB: aOMOTHUECKHE, OMOTHYECKUE
U aHTpoOIoreHHbIe. [lelicTBHE SKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtuueckue (akToOpbl: CBET, TeMIeparypa, BIaXHOCTb. Doromepuoamsm. [Ipucnocobnenus
OpPraHu3MOB K JICHCTBHUIO aOMOTHYECKUX (PaKTOPOB. BHOJIOrHUECKUEe pUTMBI.

buoTtnueckue Gpakropsl. Buabl O0MOTHUECKHX B3aMMOACHCTBHI: KOHKYPEHIIHS, XUIITHUIECTBO, CHMOMO03
u ero ¢opmel. [lapasutuszM, Koomepamus, MyTyajdu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaXJIEOHMYECTBO). AMEHcamu3M, HeUTpanu3M. 3HaueHUE OHOTUYECKUX B3aMMOJCHCTBUMA st
CYIIECTBOBAHMSI OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU monyiasuuu. OCHOBHBIE MOKA3aTeNu MOMYJSALUUA: YHUCIEHHOCTD,
IJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpaLys. JuHaMUKa YUCIEHHOCTH MOMYJISIIUY U
e€ peryJsnus.

JHemoncmpayuu:
Ilopmpemoi: A. I'ymbonsar, K.®. Pynbe, O. ['ekkensb.

Tabnuywt u cxemwi: xapta «[Ipupomnbie 30HBI 3emum», «Cpeapl OOWUTAaHUS OPraHU3MOBY,
«Dotonepuoauszmy, «llomynsiumny, «3aKOHOMEPHOCTH POCTa YMCICHHOCTH MOMYNISIIMA UHDY30pHUH-
Tydenbkny, «[IumeBsie menmy.

Jlabopamopnvie u npakmuueckue pabomo:

Jlaboparoprast padota Ne 3. «Mopdonorudeckie OCOOCHHOCTH PAacTeHH M3  pPa3HBIX  MeECT
oOUTaHUSD.

JlaGopaTopnas padora Ne 4. «BausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.
[Tpaktuyeckas padora Ne 2. «[1oacU€T TUIOTHOCTH MOMYJISILMNA Pa3HbIX BUIOB PACTCHHI».
Tema 4. Coo01ecTBa U IKOJOrH4YeCKHE CHCTEMbI

Coo0miecTBO opraHu3MoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAs,
Tpodudeckas (numieBast). Buapl-noMmuHanTel. CBs3u B OHOIICHO3E.

DKOJOTHYeCKHe CHCTEMEI (3kocucTeMbl). [ToHsTHE 00 3KOCHCTEME U OroreotieHo3e. OYHKIIMOHAIBHBIE
KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHThI, peAyleHTbl. KpyroBopoT BelIeCTB U MOTOK
SHEpruu B 3KocucTeMe. Tpoduueckue (NMUIIEBBIE) YPOBHU SKOCUCTEMBI. [IWIEBbIC LETMH U CETH.
OcHoOBHBIE TIOKa3aTeNIN YKOCUCTEMBI: Oromacca,



MPOIYKIIHSL. DKOJIOTUYECKHE TUPAMUIBL: IPOIYKIIUHU, YUCTICHHOCTH, OromMacchl. CBOMCTBA SKOCHCTEM:
YCTOWYMBOCTb, CAMOpETyJIALus, pazpurue. CyKueccus.

IIpupoanble F3KOCUCTEMBL. DKOCUCTEMBI 03€P U peK. IKOCUCTEMA XBOMHOTO MJIU IIUPOKOJIUCTBEHHOTO
neca.

AHTPOTIOT€HHBIE SKOCUCTEMBI. ATPO3KOCHCTEMBL. Y POOIKOCHUCTEMBI.
buonorudeckoe u X0341iCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak Qakrop ycToWumBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emIie.

Yuenue B.U. BepHaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa 6uocdepsl. JKuBoe BeIecTBo
u ero pynkuuu. OcobeHHOCTH OMocdepsl Kak rI00aIbHON SKOCHCTEMBI. JIMHaMHUYecKOoe paBHOBECHE
u oOpartHas cBsi3b B buocdepe.

KpyroBopoTs! BemmecTB 1 OMOT€OXUMHUECKUE LIUKIIBI AIEMEHTOB (yriiepoa, a3oTa).
3oHanpHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpoIIOreHHbIe H3MEHEeHus B Ouocdepe.
['mo6anpHBIE FKOIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHHE TMpUpoasl U yenoBeuecTBa. CoxpaHeHue OHOpa3sHOOOpa3HWst Kak OCHOBa
ycroitunBoctn Omocdepsl. OCHOBa paIlMOHAIBHOTO YIPABJICHUS NPUPOJHBIMU pPECcypcaMH U HX
ucnojb3oBanue. JJoctmwkenus OMOJIOTUM U OXpaHa MPUPO/IBL.

JHemoncmpayuu:
Ilopmpemui: A Jlx. Tencnu, B.H. Cykaués, B.W. Bepnanckuii.
Tabnuyet u cxemoi: «Ilumeble nenm», «bUOLIEHO3: COCTAaB U CTPYKTYpay,

«[Tpupousie coodmiecTBay, «Llenn nutaHus», « JKoJorHuyYecKkas nupamuiay, «buocdepa u yenonex»,
«JKocuCcTeMa IIUPOKOJIUCTBEHHOTO Jieca», «DKOCHCTeMa XBOMHOTO Jjecay, «buoieHo3 Bomoémay,
«ArpoueHo3», «IIpuMepHbIe aHTPOIIOTEHHbIE BO3AECHCTBUS HAa NPUPOLY», «BakHelIe UCTOYHUKI
3arpsA3HEHUs] BO3/yXa M TPYHTOBBIX BOI», «llouBa — BakHeimas coctaBisionas Ouochepb»,
«DaxTopsl Aerpaganuu nousy, «llapHuKoBBIN 3 dexT», «PaKTOphl PaIUOAKTUBHOTO 3arps3HEHUS
ouocdeps», «O0mas cTpykrypa duochepsi», «Pacnpocrpanenue xu3nu B 6nochepe», «O30HOBBII
sKpaH 6uocheps», «Kpyrosopot yrineposaa B 6uochepe», «KpyroBopoT a3oTa B IpHPOJIEY.

O6opynoBanue: MoJieNb-anmIuKalys « Tunuaabie OMOIIeHO3b», repoapuit

«PacTuTenbpHbIE co0011IeCTBaY, KOJUICKIIUHU «buoreHo3y, «Bpeaurenu Ba)KHEMIITNX
CEIIbCKOXO3SUCTBEHHBIX KYIBTYpP», TepOapUu U KOJUICKIIMH PACTEHUIN U KUBOTHBIX, MPUHAJICKAIINE
K pa3HbIM D3KOJOIMYECKMM Trpynnam ojHoro Buja, KpacHas kHura Poccuiickoit ®Denepauuu,
M300paxXeHUs OXPaHsIEMbIX BUJIOB PACTEHHUI U KUBOTHBIX.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

00I11€CTBEHHBIMH, TEXHUUECKUMH U JPYTUMH
€CTECTBEHHBIMH HayKaMu, puiiocopueit,
[PEIUTHUEN, DTUKOU, SCTETUKOMN U IIpaBoM. Poiib
Orosoruu B JOPMHUPOBAHUH COBPEMEHHOM
Hay4yHOU KapTuHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

V[emoncmpayuu:

I lopmpemui: Y. lapBuH, I'. Mennens, H. K.
Kombos, [Ix. Yorcon u @. Kpuk. Tabauyst u
cxemol: «MeTobl IO3HAHUS )KUBOU TIPUPOIBI»

Ne ii/mt [HammeHoBaHwme KonnuecTBo OCHOBHBIE BUBI JCSITEILHOCTA O0YUAIOITUXCS
4acoB
[pa3aenoB u TeM y4eOHOTro [IporpamMMHOe conepxaHue
npeaMera
Tema 1. Buonorus kak Hayka
1.1 buonorus B cucreMe Hayk |1 buosiorus xak Hayka. CBsi3u OMOJIOTHH C PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:

Hay4YHOE€ MMPOBO33pPEHHE, HayYHasl KapTHHA MUpa,
HAay4YHBI METOJ, TUIIOTE3a, TEOPHSL, METOIbI
1CCIIEIOBAHUS.

XapakTepr30BaTh OMOJIOTHIO KaK HAYKY, €€ MECTO
U pOJIb CPEAN APYTUX €CTECTBEHHBIX HAYK.
[lepeuncnsaTh pas3zensl OUOJIOTHU B COOTBETCTBHE
C 00bEKTaMH U3YyUCHHS.

Ha3piBaTh BayKHEUIINE OTPACTH OHOIOTUYECKUX
3HaHUH U 3a7a4M, cToslme nepes ouonoruein XXI
B.




1.2 Meroapl mo3Hauus xuBoi |1 Tabnuywr u cxemol: «MeToabl TO3HAHUS KUBOW  [PacKpbIBaTh cojep)KaHNE TEPMUHOB U TIOHSATHIA:
MPUPOIBI [IPUPOIBDY. Hay4YHBI METOJ, METO/Ibl UCCIIEOBAHUSI.
VIabopamopHnbvie u npakmuyueckue padomol: XapakTepHu30BaTh OCHOBHbBIE METObI IO3HAHUS
YKHBOW TIPUPOABI: HAOIIOCHNE, SKCIIEPUMEHT,
[TpakTuyeckas padora Ne 1.
onMcCaHKe, U3MEpEeHHe, KiIaccupuKaus,
(MCrIOb30BaHHE PA3THYHBIX METOIOB MIPH MO/ICTTUPOBAHUE, CTATUCTHYECKAst 00paboTKa
M3YYCHUH OUOJIOTHIECKAX OOBEKTOB» AQHHBIX
TOro 4acos 1o Teme 2

Tema 2. 7KuBble cucTeMbl U X OPraHU3aI U

2.1 buonornueckue cuctemsl, |1
MPOIIECCHI U UX U3YUECHUE

DKuBble crcTeMbl (OMOCHCTEMBI) KaK MpeaMeT
M3Y4YCeHUS OMOJIOTHH.

OTnanu4uMe )KUBBIX CHCTEM

OT HeopraHuueckoi npuposl. CBolicTBa
OrocHcTeM U UX pasHooOpasue.

'YPOBHHU OpraHu3aiuil OMOCHCTEM:
MOJIEKYJISIPHBINA, OPraHOUAHO-KIETOYHBIM,
OPraHU3MEHHBIN, OMYJISALIMOHHO-BUIOBOM,
PKOCUCTEMHBIN (OMO-T€0IIEHOTUYECKHIA),
OrOChEepHBIN.

Hayku, nzyyaromue 6MoCrCcTeMbl Ha pa3HbIX
YPOBHSX opranusauuu. Jemoncmpayuu:

Tabnuywvt u cxemvl: «OCHOBHBIE IPU3HAKU
PKU3HUY, «Y POBHHU

PackpbIBaTh COEPKAHUE TEPMUHOB U ITOHSATUM:
cucremMa, OMOJorHyecKast CHCTEMa, JIEMEHTBI
CHCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOMCTBA
PKHBBIX CUCTEM, OOMEH BEIIECTB, PA3MHOKEHHE,
POCT, pa3BUTHE, HACJIEICTBEHHOCTb,
M3MEHYUBOCTD, Pa3ApaKUMOCTD,
YHEPro3aBUCUMOCTD, YPOBHU OPraHU3ALNY KU3HU
(buocucrem).

XapakTepru30BaTh NIPUHIUIILI OPraHU3ALUN
OHOCHCTEM: OTKPBITOCTh, BHICOKAs
YIIOPAIOYEHHOCTb, CAMOPETYJIALINS,
NEePAPXUYHOCTD.

[lepeunciiATb YHUBEPCAIBHBIE CBOMCTBA KUBOT'O:
€AVMHCTBO XUMHMUYECKOI'0 COCTaBa, pa3IpakuMOCTbh,
NIBUYKEHHE, TOMEOCTa3, pOCT U pa3BUTHE,




OpraHu3aluy )KUBOM NPUPOALD». Moaenb
Mmouekynsl JTHK

HACJIEICTBEHHOCTh, U3MEHUYHUBOCTb, YBOJIIOLIUS
(mpucnocoOieHne K U3MEHSIOIUMCS YCIOBUSIM).
[IprBOINTE IPUMEPHI OMOCHUCTEM PA3HOTO YPOBHS
OpraHU3aIiy U CPABHUBATH MPOSIBICHHS CBOHCTB
PKUBOTO Ha Pa3HbIX YPOBHSIX.

XapakTepu30BaTh OCHOBHBIE TIPOIIECCHI,
[MpOTEKAIINe B OMocHucTEMaxX: 0OMEH BEIECTB U
[pEeBpaIEHUE YHEPTUU, CAMOBOCIIPOU3BEICHNE,
CaMOPETYJISIIHs, Pa3BUTHE.

CobmronaTh nmpaBuiia 6€peKHOTO OTHOIICHUS K
PKUBOM IIPUPOJIE

Toro yacos 110 Teme

Tema 3. XumMuueckuii cOCTaB H CTPOCHHE KJIETKH

3.1 XUMUUYECKHUI COCTaB
KJIeTKU. Boga u
MUHEPAJILHBIE COJIHA

IXMMHUYECKUN COCTaB KIETKU. XUMUYECKUE
PIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOJIEMEHTHI.
Bojaa u MuHepanbHbIE BEIIECTBA.

DYHKIMU BOJIbI U MUHEPAJIBHBIX BEILIECTB B

V[emoncmpayuu:
V[uacpammur: «Pacripenenenue

XUMHYECKHUX 3JICMEHTOB B HEKHBO npupoac»,
«Pacnpe;[eﬂeHHe XUMHNYCCKHX 3JICMCHTOB B
PKUBOU IIPUPOJIEN.

IKJICTKC. HO,Z[,Z[Cp)KaHI/IC OCMOTHYECKOTO OajaHca.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
HIIEMEHTHI-OMOTEHBI, MAKPOIJIEMEHTHI,
MUKpPO3JIEMEHTBI; MUHEPAJIbHBIE BELIECTBA,
MOJIEKYJIAa BOJIbI KaK JAWUIIOJb, BOJOPOIHBIE CBA3H;
rupo(UIIbHBIE U TUAPO(POOHBIE BEIIECTBA.

Jl0Ka3bIBaTh €IMHCTBO 2JIEMEHTHOI'O COCTaBa KaK
OJIHO U3 CBOMCTB JXKMBOT0. Pacnipenensarts
XMMUYECKUE YIEMEHTHI 110 TPyIIam B
3aBUCHMOCTHU OT KOJINYECTBEHHOIO
[IPEACTABUTENBCTBA B OPraHU3ME;
XApaKTEPU30BATh POJIb OTACIIBHBIX 3JIEMEHTOB.




Tabnuyst u cxemwl: «llepuoauueckas Tadbmuma
XUMHUYECKUX 3JIEMEHTOBY, «CTPOCHUE MOJIEKYJIbI

BEBISBIISITE CBS3H MCXKY COCTaBOM, CTPOCHUCM
MOJICKYJIbI XUMHWYCCKOT'O COCANHCHUS U €TI0

BOJIbD» (GYHKIUSAME B KIETKE
3.2  |benku. CocTaB u CTpOCHHE benku. CocTaB ¥ CTpoCHHE OEITKOB. PackpbIBaTh coJiep>KkaHUE TEPMUHOB U MOHSATUM:

0CIIKOB IAMUHOKHCTIOTBI — MOHOMEPHI OEJTKOB. OenKH, TOJIMMEPhI, MOHOMEPBI, AMUHOKHUCIIOTHI,
He3ameHnMbIe U 3aMEHUMbIE aMUHOKHCIIOTHI. MENTUIHAS CBSA3b, NOJUIIECNITH, ACHATYPAIIHSL.
IAMUHOKHCJIOTHBIM COCTaB. YPOBHU CTPYKTYpPHI 5

o XapakTepr30BaTh OCITKU KaK Kiia raHUYEeCKUX
0eIKOBON MOJIEKYIbI (IepBUYHAs, BTOPUYHAS, paKxtep 3UO © ccop ec
COEMHEHUH; KJIaCCU(PULIIUPOBATH UX 10 CTPOCHUIO)
TPETUYHAsl U YETBEPTUYHAS CTPYKTYpa).
XHUMIIECKHE CBOHCTBA OCIKOB. (rnoGyssapHbIe U GUOPHILIAPHBIE OEIKH),
L g — MEPEUHCIATh U XapaKTepPH30BaTh (DYHKIIUU
0eKOB
V[emoncmpayuu:
Tabnuyer u cxemol: «CTpOEHUE MOJICKYIIBI OEIIKa.
ObopydosaHue: CBETOBON MUKPOCKOTI,
MUKPOIIPENapaThl
3.3 | ®epMeHTHI — DepMeHTHI — OMOJIOTMUECKUE KaTaTu3aToOPBbI. PackppIBaTh COJepKaHUE TEPMUHOB U NOHSITUMN:
OnooTHYECKHe (bepMeHTBI, aKTUBHBIN LIEHTP, CyOCTpaTHas
TPOEHHU MEHTA: aKTUBHBIH [ISHT
KaTaJIu3aTOPBI Crpoenue depume HCHTP, crneun(pUIHOCTh, KOPEPMEHTHI, OETTKHU-

cyOcTpaTHasi CeU(UIHOCTb.
KodepmenTsl. BuTaMuHbL

Otnuuns (epMEHTOB OT HEOPTaHUYECKUX
KAaTaJIN3aTOPOB.

AKTHBATOPbI U OCTIKU-MHTMOUTOPBHI.
YKa3bpIBaTh OTIUYUS (EPMEHTOB

OT HCOPTaHUYCCKUX KATAJIN3aTOPOB.




V[emoncmpayuu:
Tabnuywt u cxemor: «CTpoeHue GpepMeHTay.

Obopydosanue: 000PYIOBAHHE [T IPOBEACHUS
HAOI0ICHUH, H3MEPEHUH, SKCTIEPUMEHTOB.

Vlabopamopnsle u npakmuuecKkue pabomoi:

UlaGopaTtopnas padota Ne 1. «M3yueHue
KaTaJIMTHYECKOI aKTUBHOCTU (PEPMEHTOB (Ha
MpUMepe aMUIIa3bl UM KaTanasbl)»

OOBACHATH POJIb (PEPMEHTOB B
(yHKIMOHUPOBAHUH JKUBBIX CUCTEM, B
[POMBIIIICHHOCTH, B MEIUIIUHE, B TIOBCEIHEBHOM
KH3HU YelloBeKa

3.4

'VrieBoasl. JIunuael

YTneBopl: MOHOCaXapu ikl (TITF0K03a, prubo3a 1
ne3okcupr003a), mucaxapuisl (caxapo3a, JIakTo3a)
1 rorcaxapuibl (Kpaxmai, rIIMKOTeH,
L[EJUTI0JI03A).

buosornyeckue GyHKIUU yriaeBoA0B. JIumust:
TPUTITMLEPUIBI, POCHOTUITHIBI, CTEPOUIBIL.

['uapodmibHO-THIPO(OOHBIE CBOMCTBA.
buosiornyeckue GyHKIIUHU JTUTHIOB.

CpaBHEHHE YTIIEBOJOB, OCIIKOB U JIUMIUIOB KaK
MCTOYHHUKOB dHEPTUU. /lemoncmpayuu:

Tabauywl u cxemovl: «YTIAEBOIBDY, «JIUTHIBI.

Obopydosanue: 000PYIOBAHHE TSI IPOBEACHUS
HaOII0IeHU, U3MEPEHHH, SKCIIEPEMEHTOB.

PackpbIBaTh COEPKAHUE TEPMUHOB U ITOHSATUN:
YTJ1€BO/IbI, MOHOCAXapUIbl, JUCAXapUIbl,
oJIMcaxapy/bl, TIII0K03a, pubo3a, Ae30Kkcuprudo3a,
caxapo3sa, JJaKT03a, MaJIbT03a, LIEJUIH0JI03a
(kjeT4arka), Kpaxmal, TIIMKOTeH; JTUIUIbL,
TPUTITMLIEPUBI (KUPBI, Macia), hoconunuipl,
CTEpOUIbI.

XapakTepru30BaTh yrieBOIbL, TUIUIbI KAK KIIACC
OPraHUYECKUX COCIUHECHUM.

KnaccupunupoBaTs yrieBoAbl U JTUIUIBI IO
CTPOCHUIO; IEPEUUCIIATh (DYHKIUHU YIIIEBOIOB U
JTUIIUI0B.

CxeMaTu4ecku n300pakaTh CTPOCHHUE MOJIEKYIT
YIJI€BOJIOB, JINIIUOB.




3.5

HyKkienHOBbIE KUCIIOTBI.
ATD

Hyxnennossie kucnotsl: JIHKu PHK.
HykneoTu i1 — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Ctpoenue u ¢pyukiuu JHK. Crpoenue u
¢ynkuuu PHK. AT®: crpoenue u GyHKIUH.

V[emoncmpayuu:

[ lopmpemwi: [Ix. Yorcon, ®. Kpuk, M. Yunkunc,
P. ®pankiuH.

Tabnuyet u cxemol: «HykIIeMHOBBIE KHCIIOTHI;
JIHK», «buocunTtes 6enkay, «CtpoeHue
MouteKyinbl ATD».

ObopydosaHue: CBETOBON MUKPOCKOTI,
MUKPOIPETIapaThl

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
ne3okcupuboHykiIenHoBas kuciota (JJHK),
pubonykiiennoBas kucnora (PHK), aHykneorun,
MMOJIMHYKJICOTUIHAS LETb (MOJIMHYKICOTH),
KOMIUIEMEHTAapHOCTb, (pyHKuu JJHK (xpanenue n
nepeaaya HacleACTBEHHOW HH(pOPMAIIUN); BH]IBI
PHK (na(opmanmonHas, TpaHCIOPTHAS,
pubocomainbHas); aneno3uHTpudochar (ATD),
MaKpO3pIruuecKas CBSI3b.

XapakTepu3upoBaTh HYKJIEMHOBBIE KMCIOThI KaK
XUMHUYECKHUE COETMHEHUS U HOCUTENHN
HaCJIeICTBEHHOW MH(pOpMAaLINH.

OTmeyaTb 0COOEHHOCTH CTPOEHUS MOJIEKYJT
HyKkienHOBbIX kucioT (AHK, PHK) u AT®.

CxeMaTuuecku n300paXkaTb CTPOCHUE

HYKJIEOTHIOB, MOJIEKYJI HYKIIEMHOBBIX KHUCIIOT,
ATO

3.6

Vcropust 1 MeTObI
M3y4YeHUs KIETKH.
Knerounas Teopus

[{uTosiorusa — Hayka o kierke. Knetounas teopus
— IpUMep B3auMOJIeHCTBUS Hiei 1 (PaKTOB B
Hay4YHOM TO3HAHUH.

MeToabl U3y4eHUs KIIETKHU.

PackpbIBaTh COIEPKAHUE TEPMUHOB U ITOHSATUM:
KJIETKA, LIUTOJIOTHS; PACKPBIBATh COACPIKAHUE
[M0JIOKEHUW KIIETOUHOU TEOPUH.




V[emoncmpayuu: Ilopmpemoi: A. JleBeHryk, P.
['yk, T. llIBann, M. llneitnen, K. bap, P. Bupxos.

ObopydosaHue: CBETOBON MUKPOCKOTI,
MUKpOIIPENapaThl paCTUTEIbHBIX, )KHBOTHBIX
MOaKTepHATbHBIX KIICTOK; PUCYHKH C
MUKpOdoTOrpagusiMu KIETOK, MOJTy4SHHBIE C
MOMOIIBIO CBETOBOTO M AJIEKTPOHHOTO
MUKpPOCKOTIa

[lepeunciiaTh U XapakTepu30BaTh OCHOBHbIE
METO/Ibl U3yYEHUS KJIETKH: (IPUTOTOBJICHUE
Cpe30B, OKpalllMBaHUE, MUKPOCKOIIUPOBAHUE,
[eHTpUyrupoBaHue, KyITbTHBUPOBAHUE KIETOK U
TKaHeil)

3.7

Kierka

KaK LCJIOCTHAaA XXHUBast
cCrucTreéMa

Krerka kak nenocTHas xuBas cuctema. O0mue
[IPU3HAKU KIIETOK: 3aMKHYTasi HapyKHas
MemOpana, mojekynbl JJHK kak renernueckuit
arrmapar, cucreMa cuHTesa Oenka. THIbI KIIeTOK:
DYKapUOTHYECKast U IPOKAPUOTUYECKAS.

OCOOEHHOCTH CTPOCHUS MPOKAPUOTUIECKOM
KIIETKU.

Knerounas ctenka 6akrepuii. CTpoeHue
PYKapuOTHYECKON KIETKU. OCHOBHBIE OTJIMYUS
[PACTUTENILHOM, Y)KUBOTHON U TPUOHOM KIIETKH.
IloBEpXHOCTHBIE CTPYKTYpPBI — KJIIETOYHAsl CTEHKA,
[IIMKOKAIUKC, UX (DYHKIUH.

[Tna3marnyeckas MeMOpaHa, ee CBOWCTBA U
(byHKIIH.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
KIIETKU (3yKapHOTHYECKasi, MPOKapHUOTHYECKAs),
r1a3MaTudeckas MemOpana (TrazmaieMma),
[IIMKOKAJIMKC, TPAHCIIOPT BEIIECTB (IACCUBHBIM,
AKTUBHBIN), YHAOIUTO3 ((haromnuTo3, MAHOIIUTO3),
PK301LIMUTO3, KJIETOYHASI CTEHKA, HYKIICOUI.

CpaBHMBATh MEXIY COO0H SyKapUOTHYECKHE U
[IPOKapPUOTHYECKUE KIETKU; OTMEYaTh CXOJICTBO U
pa3nuyKs B CTPOCHUU KJIETOK OaKTepui,
PKUBOTHBIX, PACTEHHI U TprOOB




V[emoncmpayuu:

[ lopmpempwi: A. JleBenryk, P. I'yk, T. llIBann, M.
IIneiinen, K. bap, P. Bupxos.

Tabnuywbt u cxemvl: «CTpOEHHE HYKapHOTHUECKOMH
KIeTKN», «CTpOE€HHE )KUBOTHOM KIETKHY,
«CTpoeHHE pacTUTENbHOU KiIeTKn», «CTpoeHune
MIPOKApPUOTHYECKOMN KIETKN.

ObopydosaHue: CBETOBON MUKPOCKOTI,
MUKPOIPEapaThl PACTUTEIbHBIX, )KUBOTHBIX U
OaKkTepUaIbHBIX KIETOK

3.8

Ctpoenue

DYKAPUOTHYECKOW KIIETKH

[{uTomnasma u ee opranouabl. OqHOMEMOpaHHbBIE
opranouasl kietku: JI1C, annapar ['onpmkuy,
ITH30COMBI.

I1o71yaBTOHOMHBIE OpPraHOM/IBI KIIETKHU:
MHUTOXOHJIPUH, TUIACTUIBIL.

[IponcxoxaeHre MUTOXOHIPUI U IU1acTua. Buel
MJIACTU.

HemeMmOpaHHBIE OpraHOUIbI KJIETKH: pHOOCOMBI,
KJIETOYHBIN LIEHTD,

LIEHTPUOJIH, PECHUYKH, KT'YyTUKU. DyHKIIUU
OPraHOUOB KJIETKU.

BxiroueHus.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
[UTOIJIA3Ma, OPraHOU I,
bHAomIazmatuyeckascets (II1C), annmapat
["0n1b 1K1, JIN30COMBI, BaKy0JIb, MUTOXOHJPUH,
[1aCTU/IBI (XJIOPOIUIACTHI, XPOMOILIACTBI,
MeMKOIIacThl), puOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN LIEHTp (LIEHTPOCOMA), PECHUYKH,

KTYTHKH, BKITIOYCHHSI, SIIPO, siAepHas 000JI049Ka,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHUE IYKAPHOTUUYECKOMN KIIETKH
M0 M300paKEHUSAM U Ha MUKpPOTIpEraparax;
KITACCHU(UITUPOBATH OPTaHOUIBI B 3aBUCUMOCTH OT
0COOCHHOCTEH MX CTpOeHUS (OJHOMEMOpaHHBIE,
ByMEeMOpaHHbIE, HeMeMOpaHHbBIE); ONTUCHIBATD
(YHKIIH Ka)KJIOTO OPraHOUa B KIIETKE.

XapaKTepI/ISOBaTB KIICTOYHOC AP0 KaK MCCTO




Anpo — perynsaropHslii LeHTp kiaeTku. CTpoeHue
sapa: siaepHas 000JI09Ka, KapuoriazMma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BELIECTB B KIIETKE.
Vlemoncmpayuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M.
IIneiinen, K. bap, P. Bupxos.

Tabmuie! u cxembl: «CTpOCHHE SYKapUOTUUYECKOM
KIeTKN», «CTpOoE€HHE )KMBOTHOM KIIETKHY,
«CTpoeHHE pacTUTENbHOU KiIeTKn», «CTpoeHune
MIPOKApUOTUYECKOH KIETKN», «CTpoeHHe sapa
KiIeTkm». O00pyI0BaHUE: CBETOBONH MHKPOCKOTI,
MUKpOIPENapaThl paCTUTENbHBIX U )KMBOTHBIX
KIIETOK.

Vlabopamopnsle u npakmuuecKkue pabomoi:

UlaGopaTopnas padora Ne 2. «M3yueHue CTpoeHHs
KJICTOK PaCTEHH, >)KUBOTHBIX U OaKTEpuil oA
MHUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpenapaTax u
MX OTIMCAaHUE»

XpaHEHUs, epeaadu (YABOCHHE XpOMOCOM) U
peann3anuy (TpaHCKPUIILKS) HACIEACTBEHHON
MH(pOpPMAIIUU KIETKH.

[lepeuncasiTh ¥ OMUCHIBATH KOMIIOHEHTHI sipa U
ux GyHKINH;

CxemMaTHuHO M300paKaTh CTPOCHHE
PACTHTENHHOU U KUBOTHOM KIeTKH. OOBSICHITH
OMOJIOTMYECKOe 3HAYCHHE TPAHCIIOPTA BEIIECTB B
KIIETKE

Toro yacos 110 Teme




Tema 4. JKuzneneaTeJLHOCTh KJIETKHA

4.1

(OOMEH BEIIECTB.
[TnacTuueckuit 0OMEH.
doTocunTes.

XEeMOCHHTE3

2

(OOMeH BEIECTB, I META00IHN3M. ACCUMIIIAIINS
(TuTacTHYecKuii 0OMEH) U TUCCUMUIISIIUS
(3HEepreTuyecKuit 0OMEeH) — JIBE CTOPOHBI €IMHOTO
mpoliecca MeTaboIm3Ma.

PoJib 3aKOHOB COXpaHEHHUs BEIIECTBA U SHEPTUHU B
MOHUMaHUM MeTabonu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPOHBIN U rerepoTpodHbIit. Posb
(epMeHTOB B OOMEHE BEIIECTB U NMPEBPAIICHUT
SPHEPTUHU B KIIETKE.

dotocunTe3. CBeToBast U TeMHOBasI (Ppa3bl
(dorocunresa. Peakuuu porocunTesa.
DddexTruBHOCTh PoTOCHHTE3a. 3HAUCHUE
(boTrocuHTe3a 1715 )KU3HU Ha 3emiie. BiousiHue
YCIOBUH cpefbl Ha (POTOCHHTE3 U CIIOCOOBI
MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
[pacTEeHUM.

XeMocHHTe3. XeMOCHHTE3UPYIoLIue OaKTepuu.
3HaueHnEe XEMOCUHTE3A I )KU3HU Ha 3eMIIE.

V[emoncmpayuu:
[Toptpetsl: K. A. Tumupsizes.
Talnuiel U cxembl: «XJI0POILIaCT»,

«DoTocuHTE3»

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUN:
0OMEH BEIIIECTB U MPEBPAIEHIE SHEPTUN
(MeTaboJIM3M), AaCCUMMJISLIMS, TIACTHYCCKUM
0OMEH, TUCCUMIISLINS, YHEPTeTHUECKUN OOMEH,
¢dorocunres, poronus, pochopuinpoBaHue,
[MEPEHOCYNK MPOTOHOB, XEMOCHHTE3.

OmnuceiBath HOTOCUHTES, TPOIECCHI,
MMPOTEKAIOIIE B CBETOBOW U TEMHOBOM (ase.

BbISBISATS IPUUUHHO-CIIEICTBEHHBIE CBSI3U MEXKTLY
MOTJIONEHUEM COTHEUHOW SHEPTUH XIOPOPHILIIOM
1 cuHTE30M MoJieKys ATO.

CpaBHMBATh UCXOJIHBIE BEILIECTBA, KOHEUHBIE
MPOIYKTHI M YCIIOBUS MPOTEKAHUS PEaKIIHi
CBETOBOM U TeMHOBOM (ha3bl (HoTOCHHTE3A;

CpaBHUBATH (POTOCUHTE3 M XEMOCHHTE3.
OnenuBath 3Ha4eHHE (POTOCUHTE3A U
XCMOCHHTE3a OJId ) KU3HU Ha 3emie.




4.2 [DHepreruyeckuii oOMeH DHepreTuyeckuii oOMeH B kiieTke. Pacmienenne [PackpbiBaTh cofep)kaHue TEPMUHOB M IOHATHI:
BEILECTB, BBIJCJICHUE U aKKyMYJIHMPOBaHUE HHEPTreTUYECKU 0OMEH, TITUKOJIU3,
PHEPrUU B KJIETKE. DTalbl JHEPTE€TUYECKOTO MOJIOUHOKHCII0€ OpOXKEHHE, CIIUPTOBOE
oOMeHa. Opo>keHHe, OMOJIOTHYECKOE OKUCIICHUE,
KJICTOYHOE JIBIXaHUE, TUCCUMUISILINSA, (PepPMEHT.
['nmukonu3. bpokeHuen ero BUJBI.
XapakTepu30BaTh OOMEH BEIIECTB U
Kuc/10po/IHOE OKHCIIEHHE, Wl KICTOUHOE [peBpalieHue YHepTrun (MeTaboIn3M) KaK OJHO
neixanue. OkucnurenbHoe pochopuupoBaHue. X CBONCTE SKHBOTO.
D ekTHBHOCTH SHEPreTHIecKOro 0OMeHa.
[lepeuncasiTh 0COOEHHOCTH TUIACTHYECKOTO U
Aemoncmpauuu: HYHEPTETUYECKOTO 0OMEHA B KIIETKE;
Tabnuyst u cxempl: « THITBITHTAHUSY, yCTaHABIMBATh B3aUMOCBS3b MEX/ly HUMHU.
(«MeTabom3m», «MUTOXOHAPHSY, PaznuuaTh TUITEI OOMEHA BEIIECTB B KIIETKE:
aBTOTPO(HBIN U TeTepOTPOPHBIH.
«OHEPreTHUECKU 0OMEH»
OnuceIBaTh TAIbI SHEPTETUYECKOT0 OOMEHa
(TTOArOTOBUTENBHBIN, OECKUCIOPOTHBIH,
KHCIIOPOHBII) U CPaBHUBATH MX MEXKIY COOOM.
XapaKkTepu30BaTh PEAKIUH IITUKOIN3a, OPOKEHHUS,
KJIETOUHOTO JIbIXaHUS; BBISBIISATH IPUYMHHO-
CJIEICTBEHHBIE CBA3U MEKY TJINKOIU30M,
KJIETOUHBIM JIBIXaHUEM M CUHTE30M MOJIEKYJ
AT®. CpaBHuBath 3PPEKTUBHOCTD
OECKUCIOPOIHOTO M KUCIOPOIHOTO 3TAroB
4.3 |buocuntes 6enka Peaknuu MaTpuyHOro cuHTe3a. I'eHernueckas PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUN:

uHpopmanus u JJHK. Peanu3zamnus renernyeckoit
MH(pOpMAIIUU B KIETKE.

FEH, TEHETUYECKUI KO, MAaTPUYHBII CUHTE3,
TPaHCKPUIILMSA, TPAHCIALMS, KOJOH, aHTUKOJIOH,
pubocoma, IEeHTpalbHAs I0TMa, MOJIEKYIIIpHAas
OHOoJIOTHs.




['eHETHYECKUI KOJI MEr0 CBOMCTBA. TpaHCKpUIILUs]
— matpuuHblii cuHTe3 PHK. Tpancmsiums —
OrocuHTe3 OenKa. DTarbl TPAHCISLINY.
KoaupoBanue aMuHOKHCIOT. Posb prbocomB
OuocuHTe3e OenKa.

V[emoncmpayuu:
I lopmpemuwi: H.K. Konbuos.

Tabnuysr u cxemwvr: «Ctpoenune JTHK», «CtpoeHue
1 GYHKIMOHUPOBaHUE reHa», «CHHTE3 OeNkay,
«Permmkanusa JIHK», «'eHeTHdecKuii KOI».

Obopydosanue: MOJCTU- ANILTAKAIIAN

«Y nBoenue JJHK u Tpanckpunuusn», «buocunres
OemnKay

OrnpenensaTb CBOMCTBA TEHETHUECKOTO KOAA
(TpUIIETHOCTD, OJIHO3HAYHOCTh, BBIPOKJACHHOCTb,
YHUBEPCAIbHOCTh, HEMIEPEKPHIBAEMOCTb,
HEeMpepbIBHOCTH). OMUCHIBATD 3Tallbl peannu3aiiu
HACJIEICTBEHHOU MH(OpPMAIINH B KIIETKE.

CpaBHMBATh PEaKLIUU MAaTPUYHOTO CHHTE32
moutekya PHK u Genka B kierke

4.4

Hexnerounsie opMbl
PKHU3HU — BUPYCHI

—

Hexnerounsie (JOpMBbI )KU3HUA — BUPYCHI.

VcTtopus otkpbiTus Bupycos (. Y. iBaHOBCKUI).
OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO LIUKJIA
BUpycoB. bakrepuodaru. bonesnu pacrenuii,
PKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIE BUPYCAMH.
Bupyc nmmynoaedunuta yenoseka (BUY) —
B0o30ynuTens CIINla.

OOpatHasi TpaHCKPHUIIIHS, peBepTa3a U HHTErpasa.
[Tpo¢unakTuka pacpoCTpaHCHUs BUPYCHBIX
3200J1€BAHUIA.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUN:
BHPYC, BUPYCOJIOTHS, Karicua, 6akrepuodar,
BHUpYyC UMMYyHOAe(uIuTa yenoseka (BUY),
OHKOT€HHBIE BUPYCHl. XapaKTepHU30BaTh BUPYCHI
KaK HEKJIETOUHYIO (popMy KU3HU; 0COOCHHOCTH
CTPOEHUS U KUZHEAECSATEIbHOCTH BUPYCOB.
OnuceiBaTh KU3HEHHBIN LIUKI BUPYCOB
MMMYHOJIC(HUIINTA YETOBEKa; pa3InyaTh Ha
pucynkax BTM ((Bupyc TabauHO# MO3auKn),
6akrepuodar, BUY.




V[emoncmpayuu:
[ lopmpemuwi: ]1. . IBaHOBCKHIA.

Tabnuywr u cxemol: «Bupycsi», «baktepuodarmy»;
«CtpoeHue U xu3HeHHbIN nuki Bupyca CIIN/la,
OakTeprodaray.

Obopyoosanue: monenb cTpykTypsl JTHK;
MarHuTHasi MOJielb-amuinKamnus «CTpoeHne
KJICTKIY

OOOCHOBBIBATh M COOIIOAATH MEPHI
MpO(UITAKTUKYA PACIPOCTPAHEHUSI BUPYCHBIX
3a0oJIeBaHMi (pecMpaTOpHBIE, )KETYT0UHO-
KUIIeYHbIe, KJIeIeBoi sHnedanut, BUY-
MH(EKITHS)

Toro yacos 110 Teme

6

Tema S. PasMHOKeHHe U HHIMBHAYAIbHOE PAa3BUTHE OPraHU3MOB

5.1 DKM3HEHHBIH UK KIIETKH.
Jlenenue KiaeTku. MuTo3

KieTouyHBIN 1IMKII, WX )KU3HEHHBIN IIMKII KJIETKH.
WuTepdasza 1 MUTO3.

[Tpotecchl, mpoTekarmue B nHTepdase.
Perumnkanus — peakiuys MaTpU4HOIO CUHTE3a
JIHK. Ctpoenue xpoMocom.

IXpOMOCOMHBIN HA0Op — KapuoTuI. [IUmmonHbIi
Y TaIUIOMIHBIA XPOMOCOMHBIE HA0OPBHI.
XpomaTtuael. LluToornyeckre 0CHOBBI
[Pa3MHOKECHUS U UHAUBUAYAIBHOTO Pa3BUTHS

opraHu3MoB. /lenenue kinetku — muto3. Craguu
MuTO3a. [Iponiecchl, MPOUCXOASIIME HA PAa3HBIX
CTaausaX MUTO3a. BHoIOTrnYecKuii CMBICT MUTO34.
[TporpamMmmupyemMasi THOEh KISTKH — arornTo3.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUN:
KJICTOYHBII LUK, HHTep(a3a, peayrInKamnms,
XpOMOCOMa, KapUOTHII, FaIIONIHbIH,
TUTUTOUIHBIN XPOMOCOMHBIN Ha0Op, XpPOMATHIBL;
MUTO3 €ro cTajguu: mpodasa, meradasa, anadasa,
renodasa.

OnuceIBaTh KU3HECHHBIN UK KJICTKH,
MCPCUUCIIATE U XapaKTCPU30BaTh IICPUO/IbI
KJICTOYHOTI'O [IUKJIAa, CPABHUBATH UX MCKIY co001i.

OnuceiBaTh CTPOEHUE XPOMOCOM,

KAPUOTHUIIOB OPraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPBI KIIETOK.

CpaBHI/IBaTB cTaaguu MHUTO3a.

PaznuuaTh Ha MUKpOIpenapaTax 1 pucyHKax




V[emoncmpayuu:
Tabauywl u cxemot: «KICTOUHBIN ITUKID»,

«Permukanusa JIHK», «CTtpoeHne XxpoMoCOMBI»,
«MuTO3»; MATHUTHAs MOJIENIb-allIITUKALIIS
«Jlenenne xieTkn»; Mmoaens JHK.

ObopydosaHue: CBETOBON MHUKPOCKOT U
Mukpormpenapar «KapruokuHes B KJIeTkax
KOPEIITKA JIyKay.

VIabopamopHvle u npakmuueckue pabomol:
UlaGopaTtopnas padora Ne 3.

«Habmogenrne MUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyka Ha TOTOBBIX MUKpOTIpEnapaTax»

CTaguH MUTO3a. PacKpbIBaTh OMOJIOTMYECKHIA
CMBICJI MUTO3a

5.2

DOpMBI PA3MHOXKEHUS
OpraHu3MOB

DopMbI pa3MHOXKEHHS OPTaHU3MOB: Oecroyoe u
[10JIOBOE.

Buiel 6€CIONIOT0 pa3MHOKECHHS: ISTICHUE HAJIBOEC
1 MOYKOBAHUE OJTHO- 1 MHOTOKJIETOUHBIX,
Crlopoo0Opa3oBaHKe, BET€TaTUBHOE PA3MHOKCHHUE.

I/ICKyCCTBeHHOC KIIOHUPOBAHUC OPTaHU3MOB, €Iro
BHAYCHUC I CCIICKINHA.

[TosloBOE pa3MHOMKEHHE, €T0 OTIUYHUS OT
0ecroJIoro.

V[emoncmpayuu

Tabnuyvt u cxemvl: «DOpMbI

PackpbIBaTh COIEPKAHUE TEPMUHOB U ITOHSATUM:
Pa3MHOKEHHE, KIIOH, MOJIOBBIE KIETKU (TaMeThl),
SAMLIEKJIETKA, CIEPMATO30M, 3Ur0Ta, IEJICHHUE
HaJBOE, IOUKOBAHUE, CIIOPYIISILIMS,
(parmMeHTaIys, BEreTaTHBHOE Pa3MHOKEHHE,
CEMEHHOE Pa3MHOKEHUE, ONBIJIEHUE, IBOMHOE
OIIOTIOTBOPEHUE, NTOJIOBBIE JKEJIE3bl, CCMEHHUKH,
SIMYHUKH, OTJIOIOTBOPEHUE (HApYKHOE,
BHYTPEHHEE).

XapakTepr30BaTh 0COOCHHOCTH U 3HAYCHUE
0ecroJIoro U MOJIOBOTO CIOCOO0B pa3MHOKEHHUS.

Bb11enaTh BUbI 0€CIOI0r0 Pa3MHOKEHUS;
BBISIBJISITH B3aUMOCBSI3H MEXly (hopMaMH 1




[Pa3MHOKEHMS OPraHUu3MOBY, «JIBOMHOE
OIUIOJOTBOPEHHUE YLIBETKOBBIX

pacTeHuit», «JleneHune KIeTku OaKTepumn»,
«BereratuBHoe

[Pa3MHO>KEHHE pacTeHui», «CTpoeHue MoI0BbIX
KIIETOK»:

crioco0aMu pa3MHOKEHUS, U KX OMOJIOTHUYECKUM
3HAUCHUEM.

Bitagets npuémMaMy BET€TaTUBHOIO Pa3MHOKECHUS
KYJIbTYPHBIX PACTEHUH (Ha MpUMepe KOMHATHBIX).

XapakTepru30BaTh MOJIOBBIE KIETKU: SULIEKIETKH,
CIIEpPMAaTO30H/IbI; BBISIBIIITH OCOOCHHOCTH HX
CTPOCHHSL.

5.3

Meiio3

Meito3. Cranuu meiiosa. [Ipoueccsl,
[IPOUCXOIAIINE Ha cTaauaX Meno3a. [loBenenue
XpOMOCOM B MEHO3€.

Kpoccunrosep. buonornueckuii cmpicn u
3HAYEHHUE MENO03a.

V[emoncmpayuu:
Tabauywl u cxemol: «Jlenenue KIeTKu», «Mero3».

Obopydosanue: monens JIHK; marautHas
MOICITb-anTUTHKAIS «J]eleHne KIeTKm»

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
MEHO03, KOHBIOTALUS XPOMOCOM, IIEPEKPECT
(KpOCCHHIOBEP) XPOMOCOM, FaMETHI.

XapakTepu30BaTh Mei03 Kak crnoco0 KJIETOYHOTO
NICJICHNS]; OIUCBIBATh MEHO3 10 CTAUAM;
CpPaBHUBATh CTAIUU MEW03a U MUTO3A.

Pasnuuarh Ha pUCYHKAX CTaJUK MEN03a;
pacKpeIBaTh OMOJIOTHYECKOE 3HAUYEHUE Meio3a.




5.4

Oo6paszoBanue u pa3zsute |l
MOJIOBBIX KICTOK.

Orn1010TBOpEHNE

["ameToreHnes — npouecc 00pa3zoBaHUs MOJOBBIX
KJIETOK Y)KMBOTHBIX.

Ilos10BBIE XKENE3Bl: CEMEHHUKU U STMYHUKH.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK —
ramer (crepMato30ou, SULEKIIeTKa) —
criepmarorenes u oorete3. OCOOEHHOCTH
CTpOEHUS SHIEKIETOK U CIIEPMATO30HI0B.
OnonorBopenue. Ilaprenorenes.

V[emoncmpayuu:

Tabnauywr u cxemor: «IIpsimoen HenpsiMoe
[pa3BUTHEY, «]'aMeTOreHe3 y MIEeKONUTAOIINXHI
YETOBEKAY.

Ob6opyoosanue: Mosiellb MeTa(a3HON XPOMOCOMBI,
MUKPOCKOTI, MUKpoIpenapaTsl «CriepMaTo30u/ibI
MJICKOIIMTAIONIETO», «SIHIleKIeTKa
MJICKOTIHTAFOIIETOY.

Vlabopamopnsle u npakmuuecKkue pabomoi:

UlaGopaTopnas padora Ne 4. «M3yueHue cTpoeHUs
MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIpENapaTax»

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
raMETOrCHES, CIIEPMATOICHES, OOTEHES,
CIIEPMATO30MJl, aKPOCOMa, SIMIEKIIETKA, ITOJISIPHbIE
TEIbLA.

XapakTepu30BaTh 0COOCHHOCTH raMeToreHesa y
PKUBOTHBIX U €T0 CTa/INU; TIOJIOBBIE KJIETKH
PKUBOTHBIX U OTIMCHIBATh IIPOLIECC UX PA3BUTHSL.

CpaBHUBATh CLIEPMATOTE€HE3 U OOTEHE3.
OmnuchIBaTh OMIIOOTBOPEHHUE, OMOJIOTHYECKOE
3HAUEHUE OIJIOJOTBOPEHHUS.

5.5

WuauBuayanbHOe pa3BuTuel

OpraHu3MOB

WuauBuayalbHOE pa3sBUTHE (OHTOTEHES).

OMOpHOHATBHOE Pa3BUTHE (AMOPHOTEHE3). DTaIbl
AMOPUOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX
PKUBOTHBIX:

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
OHTOT€HE3, SMOPUOTEHE3, 3UT0Ta, APoOICHHE,
Or1actomepsl, MOpyIa, O61acTysa, O1acToueNb,




npoOieHne, racTpyIsLus, OpraHoreHes.
[ToctamOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHOHAIBHOTO PA3BUTHSA: MIPSIMOE, HE
psiMoe (JIMYMHOYHOE).

BrnustHue cpepl Ha pa3BUTHE OPTaHU3MOB;
(baxTOpHI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE
YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3
[BETKOBOT'O PACTEHUS: CTPOEHUE CEMEHHU, CTalUU
[pa3BUTHSL.

V[emoncmpayuu:

Tabnuywvt u cxemvl: «OCHOBHBIE CTAAUU
OHTOreHe3a», «IIpsAmoe u HenpsMoe pa3BUTHEY,
«/IBOMHOE OIIOJOTBOPEHUE YIIBETKOBBIX
[pacTEHUN»

racTpysa, Helpysa, OpraHOT€HE3; 3apOAbIIIEBbIE
JIMCTKU: DKTOJIEpMa, ME30JI€pMa, SHTOIEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: MPSMOE U
HenpsiMoe (JIMYMHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIopa, IbUIBLIEBOE 3EPHO,
CIIEPMUHU, 3apOJBILIEBbII MEIIOK, IBOMHOE
OIIOIOTBOPEHHUE.

OmnpenensiTb 3Tanbl SMOPUOHATBHOTO PAa3BUTHS
XOpAOBBIX HA CXEMax U Ipernaparax U OIUCHIBaTh
[IPOLIECCHI, TPOUCXOASAIINE HA KAXKAOM dTalle.

CpaBHHMBATH MIEPUO/IbI OHTOT'EHE3A; MPSAMOE U
HenpsiMoe (JIMYMHOYHOE) TIOCTAIMOPHUOHATTEHOE
pa3BUTHE, 3aPOJIBIIIHN YETOBEKA U JPYTUX
XOPJOBBIX.

OOBACHATH OHMOJOrMYECKOE 3HAUECHUE PA3BUTHS C
MeTaMop(o30M; OTpUIIATETHHOE BIUSHHIE
QJIKOTOJIsI, HUKOTHHA U APYTUX TePaTOT€HHBIX
(axTOpPOB Ha pa3BUTHUE 3apOJIbIIIA YEIOBEKA.

OnuceiBaTh NpoLECC ABOWHOTO OIJIOOTBOPEHUS
y LIBETKOBBIX PACTEHUU

Toro yacos 110 Teme




Tema 6. HaciencTBeHHOCTH U M3MEHYMBOCTH OPraHU3MOB

6.1 ['eHeTHKA — HayKa IIpeamer u 3agauu reHeTUKU. Poiib nuronoruu u  [PackpblBaTh COAEPKAHUE TEPMHUHOB U ITOHSATUM:
SMOPHOJIOTUY B CTAHOBJICHUH I'€HETUKU. BKiay — |[reH, reHoM, TeHOTHII, PeHOTHII, XPOMOCOMBI,
0 HACJIEICTBEHHOCTH U .
[POCCUICKHUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE  |aJUIETIbHBIC T€HBI (aJUIENN), TOMO3UT0Ta,
M3MEHYUBOCTH .
reHeTUKU. MeTo bl TEeHETUKU reTepO3UIroTa, JOMUHAHTHBIN NTPU3HAK (TE€H),
(ruOpUI0IOTUYECKUN, IIUTOTEHETUYECKUI, pelieCCUBHBIN IPU3HAK (T€H), YUCTAsl JIMHUS,
MOJIEKYJISIPHO-T€HETUUECKHI ). ruOpuI.
OcHOBHBIE T€HETUYECKHUE MOHATHUSA. [ eHeTnueckas [lepeuncisaTe U XapakTepu30BaTh METOIbI
CUMBOJIMKA, UCIIOJIb3YyeMas B CXEMax TeHETUKU: THOPUI0IOT UYECKHIA,
CKpELIUBAHUI. LIUTOICHETUYECKUI, MOJIEKYJIIPHO-T€HETUYECKHUIA;
TOMUHAHTHBIE U PELIECCUBHBIC ITPU3HAKU
HCm : .
Aemoncmpauuu PaCTEHUN U KUBOTHBIX.
[ lopmpemui: I'. Mennens, T. Moprasn, H. 1. . .
pmp ACTIE, prat, [1071630BaThCSI FEHETUYECKOW TEPMUHOJIOTUEN U
Basuios, C. C. YUersepukos, H. B. Tumodees- .
b CUMBOJIMKOH I 3aIIUCU T€HOTUIIMYECKUX CXEM
PecoBckuid.
CKpELIUBAHUS
ObopydosaHue: MOJEIb- AaNIUTAKALIUAS
«MOHOTHOPUIHOE CKpEIIMBaHUEY, repOapuit
«['opox noceBHOW»
6.2  [3aKOHOMEPHOCTH 3aKOHOMEPHOCTHU HaCJIE€0BAHUS ITPU3HAKOB, PackpbIBaTh COEPKAHUE TEPMUHOB U ITOHSATUN:

HaCJICAOBaHU ITPU3HAKOB.

MonorubpuaHoe
CKpEIIUBAHHE

ycranoBneHHble . Mennenem. MonoruGpuaHoe
CKpelIrBaHue. 3aKoOHeIMHOOOpa3usi THOPHIOB
nepBoro nokoJsieHus. [IpaBuao 1OMHUHUPOBAHUSL.
3aKOH pacIIenyeHus Mpu3HakoB. [ umnoresa
YHCTOTHI FaMeT.

IlonHOE M HEIIOJIHOE JAOMHUHUPOBAHUC.

MOHOTHOPUIHOE CKpeIIUBaHue, (DEHOTUITHYECKUE
rpyIIbL, THOPUIOIOTHUECKUI METOI, YHCThIE
JTMHUH, TOMHUHAPOBAHUE T€HOB (TIOJIHOE,
HETIOJHOE), PACIICTIIICHUE B IIOTOMCTBE.

OnuceiBaTh METOAUKY POBEACHUS




V[emoncmpayuu:
[ lopmpemui: 1. Mennens.

Tabnuyet u cxemol: «MoOHOTUOpUAHOE
CKPEILIMBAHNUE U €TI0 LIUTOI€HETUYECKAs! OCHOBAY,
«3aKOH PACLIEIUIEHUS U €r0 [IUTOT€HETHYeCKast
OCHOBa», «3aKOH YMCTOTBI FaMeT».

ObopydosaHue: MOIEIN-ANTUTUKAIIIH
«MoHorubpuaHOE CKpermuBanuey, «Hemonanoe
TOMUHHPOBaHUE», TepOapuit «I'0pox MoceBHOI»

[. MeHeneM OmnbITOB M0 U3YYEHUIO
HAaCJIEI0BaHUs OJHOM Iapbl IPU3HAKOB Y TOpOXa
[TOCEBHOTO.

PackpbIBaTh Co/iep)KaHUE 3aKOHOB €MHOOO0pa3Hs
riOpUI0B MEPBOTO MOKOJICHUS U 3aKOHA
pacuierieHus. OOBACHATH TUIIOTE3Y YUCTOTHI
raMmer. 3anuchbBaTh CXeMbl MOHOTHOPHTHOTO
CKpEIIMBAaHUS, OOBICHATh €T0 UTOJIOTUYECKHE
OCHOBBI M peIllaTh FTeHETUYECKUE 3a7aull Ha
MOHOTHOPUIHOE CKpPEIINBAHUE

6.3

JlurubpuHoe
CKpeIIMBaHuE. 3aKOH
HE3aBHCHUMOI0
Hacjae0BaHusl TPU3HAKOB

JIurubpuHoe CKpeluBaHue. 3aKoH
HE3aBUCUMOTI'0 HacJeI0BaHUs IPU3HAKOB.
[{uTOreHeTH4eCKrue OCHOBBI TUTUOPUIHOTO
CKPEIIMBAHUS.

AHanusupyolee ckpeupanre. McnonaszoBanue
AQHAJIN3UPYIOIIETO CKPELUIUBAaHUS A
ONpeaeIeHUs

reHotumna ocoou. Jemoncmpauuu: Ilopmpemoi:
[". Mennens.

Tabnuyer u cxemol: «AurudbpunHOE
CKpelnuBaHue», «Lluroormueckre 0CHOBBI
MUTrHOPUIHOTO CKpeluBaHus». Obopyodosanue:
MOJIeITh- ANILTHKALUS

«JuruOpuHoe CKpeuuBaHuE)

PackpbIBaTh COEPKAHUE TEPMUHOB U ITOHSATUN:
MUTrUOpUIHOE CKpEIMBAaHUE, aHATTU3UPYIOIEe
CKpELIUBaHHUE.

OnuceiBaTh onbITH ['. Menens o u3y4eHuto
HAaCJIEI0BaHUs JIBYX Iap MPU3HAKOB y rOpoxa
[TOCEBHOTO.

PaCKpBIBaTI: COACPIKAHUC 3aKOHA HEC3aBUCUMOT'O
HACJICAOBAaHU ITPU3HAKOB.

[IpuMEHATH MATEMATUYECKUN PACYET C IOMOILBIO
METO/1a IIEPEMHOKEHHUSI BEPOSATHOCTEN U 3aIIUCh C
MOMOIIBIO (PEHOTUITMYECKUX PATUKAIOB
pacLICIUIEHUS IPU3HAKOB Y IOTOMKOB 10
(eHOTUIY ¥ TEHOTHITY.

3anychIBaTh CXEMBI ,Z[HFI/IGPI/I,Z[HOFO




CKPEIIMBAaHUS, OOBICHATH €T0 UTOJIOTUYECKUE
OCHOBBI M peIllaTh FTeHETUYECKUE 3a7aull Ha
MUTrHOPUIHOE CKPEIIUBAaHHE

6.4

CLeIUIEHHOE HACIEIOBAHUE
MPU3HAKOB

CueruieHHOe HacieoBaHue npuzHakoB. Pabora T.
Moprana 1o CUeInjIeHHOMY HacJIeI0BAHUIO TE€HOB.
Hapy1ieHue cuerieHus FeHOB B pe3yJIbTaTe
KpOCCUHIoBepa. XpOMOCOMHas TEOPUS
HAaCJIEACTBEHHOCTH.

['eHETHYECKUE KAPTHI.
V[emoncmpayuu:
[ lopmpemui: T. Mopras.

Tabauywvl u cxemsl: «Mero3y», «I'eHETHUESCKHE
KapThl PACTEHH, )KUBOTHBIX U YEIOBEKAY,
«B3auMoaelicTBUE alIeIbHBIX TEHOBY.

Obopyoosanue: Mmukponpenapat «Jpo3opunar
(HOpMa, MyTaluu (GOPMBI KPHUILEB U OKPACKH
Tena), MUKPOCKOII, MOJCJIb-allIUIMKAI A
«IIepekpéct XpoOMOCOM».

Vlabopamophsle u npakmuuecKkue pabomoi:

UlaGopaTtopHas padota Ne 5. «M3yueHue
[Pe3yAbTaTOB MOHOTHOPHUIHOTO ¥ TUTUOPUIHOTO
CKpEIIMBAaHUA y APO30(UIIBI HA TOTOBBIX
MUKpPOIIperapaTax»

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
CLEIJICHHOE HACJIEJOBAaHUE IIPU3HAKOB,
peKOMOMHALINS TE€HOB, TCHETUYECKUE KapThl
XpOMOCOM, MOpPraHUAA.

HaspiBaTh OCHOBHBIE ITOJIOKEHUS XPOMOCOMHOM
Teopuu HaciencTseHHocTu T. Moprana;
packpeIBaTh cojiepxkanue pabotel T. Moprana mo
CLEIJICHHOMY HAaCJIEI0BaHUIO I€HOB U IIPUYHUHBI
HapyILIEHUs CLICITUICHUS MEXKly T€HaMH.

3anuchIBaTh CXEMbl CKPELIMBAaHUS IIPU
CLICTIJICHHOM HACJIeZIOBAaHUH, OOBSICHATH TPUUUHBI
PEeKOMOMHALIMY T€HOB, OTIPENENIATh YHCIIO TPYIII
CLEIUICHUS T€HOB; PEIlaTh FEHETUYECKUE 3a1a4u
Ha CLECIJICHHOE HACJIEJOBAHUE




6.5

I'eHeTHKa moJa.
HacnenoBanue npu3Hakos,
CIICIUICHHBIX C IOJIOM

['eneTnka nona. XpoMOCOMHOE OIIPENEICHUE
moJa. AyTOCOMBI H IIOJIOBBIC XpPOMOCOMBI.
I"oMorameTHbIe 1 reTeporaMCcTHLIC OPraHU3MBblI.

HaCJIe,Z[OBaHI/Ie MPU3HAKOB, CHCTIJICHHBIX C ITOJIOM.
Vlemoncmpayuu:

I lopmpemui: I'. Mennens, T. Mopran, H.1.
Basuios.

Tabnuyst u cxemvl: «I'eHETUKA TIOTIAY,

((BaKOHOMepHOCTI/I HacjaCcaJ0oBaHusA, CLHCIIJICHHOI'O C
IIOJIOM>, «KapI/IOTI/IHBI YCJIOBCKA U Y KUBOTHBIX»

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
XPOMOCOMHBIN HA0Op, ayTOCOMBI, IOJIOBBIE
XpPOMOCOMBI, TOMOT'aMETHBIH TI0JI,
reTEPOraMeTHBIN M0JI, CLEIUIEHHOE € IT0JIOM
HAacJIe10BaHUE IIPU3HAKOB.

OOBACHATD HUTOJIOIMYECKHE OCHOBBI
XPOMOCOMHOT'O MEXaHU3Ma OIIPEAEIICHUs 10J1a Y
Pa3JIMYHBIX OPraHU3MOB.

CpaBHI/IBaTB 3aKOHOMCPHOCTH HACJICAOBAHUA
IMPHU3HAKOB, CHCINICHHLIX U HC CHCTIJICHHBIX
CIIOJIOM.

Pemars reHeTnueckue 3aJa4l Ha HaCJICA0OBaHUC
CLCIIJICHHBIX C IMOJIOM IIPU3HAKOB.

6.6

M3MEHYNBOCTD.
Henacnencrsennas
N3MEHUYNBOCTD

M3MeHUYnBOCTE. BUIBI N3MEHYMBOCTU:
HeHacJIEACTBEHHAA U HACJIEICTBEHHA.

PouJib cpenibl B HEHACHEACTBEHHOM U3MEHYMBOCTH.
XapakTepucTUKa MOIU(PUKAITHOHHON
M3MEHUYUBOCTH.

BapranvoHHBIN s U BaApUALIMOHHAsL KPUBAas.
Hopma peaknuu npusHaka.

KonnuecTBeHHbIE U KaUECTBEHHbIE IIPU3HAKU U UX
HOpPMa PEAKIUH.

CBoiicTBa MOIM(UKAITMOHHON H3MEHUMUBOCTH.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
M3MEHYUBOCTh, HACJICICTBEHHAs] U3MEHUUBOCTb,
HEHACJIEACTBEHHAs U3MEHYUBOCTD,

MO (PUKAITMOHHAST U3MEHYHBOCTb,
BAPUALIMOHHBIN Psijl, BADUAHTA, BapUallMOHHAs
KpHBasi, IPU3HAK, HOPMa PEaKLuH,
KOJINYECTBEHHBIE U KAYECTBEHHBIE IIPU3HAKMU.

KnaccuunupoBaTh BUIbI OHOJIOTHYECKUE
0COOCHHOCTH.

[lepeuncisaTh cBOMCTBA MOIU(DUKAIIMOHHOM
M3MEHYMBOCTH U OOBSICHATE €€ 3HAUYEHUE IS
OPraHu3MOB.

PaznmuuaTh KOTUYECTBEHHBIC U KQUEeCTBCHHBIC

[IPU3HAKU; CTPOUTH BapUALMOHHBIN Psif,




V[emoncmpayuu:

Tabauywl u cxemovl: «BUIbl K3BMEHUUBOCTI,
«MoaudukanmoHHass U3MEHUYUBOCTHY.

Vlabopamopnsle u npakmuuecKkue pabomoi:

UlaGopaTtopHas padota Ne 6. «M3yueHue
MOIU(UKATUOHHONW U3MEHUYNBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO psijia U BapUALMOHHOW KPUBOW»

BAPUALIMOHHYIO KPUBYIO, BBIUUCIISATH CPEIHEE
3HAYCHUE IIPU3HAKA.

6.7

HacnencrtsenHas
M3MEHYHUBOCTD

HacnencTBeHHas, MIH TSHOTHIINYCCKAS
M3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHUHBOCTb.
Meiio3 1 MoJ0BOM IMPOLECC — OCHOBA
KOMOWHATHUBHOW U3MEHYMBOCTH. MyTaliioHHAS
M3MEHYHUBOCTb.

Knaccugukarus MyTanuii: TeHHbBIE,
XPOMOCOMHBIE, TECHOMHBIE.

HacTtora 1 npuynHel MyTanuuil. MyrareHHbie
(axTOpBHI.

3aKOH TOMOJIOTUYECKUX PSIIOB B HACIIEICTBEHHOU
n3MeHurBocty H. U. BaBunoBa. BHesaepnas
HACJICACTBEHHOCTh U U3BMEHUNBOCTb.
V[emoncmpayuu:

I lopmpemui: I'. ne @pus, H. 1. BaBuios.

Tabnuyvl u cxemvl: «MyTallMOHHAs
M3MEHUUBOCTD.

Obopyoosanue: MUKPOCKOII, MUKpOTIpenapaT
«Jlpo3odunay (HopMa, MyTaltui GOpPMBI KPbUILEB

PackpbIBaTh COEPKAHUE TEPMUHOB U ITOHSATUM:
HaCJIeICTBEHHAsI U3MEHYMBOCTh, KOMOMHATHUBHAS
M3MEHYUBOCTb, MyTallUOHHAs U3MEHYUBOCTD,
MYTaHT, MyTallUH: T€HHbIE, XPOMOCOMHBIE,
[CHOMHBIC; ITOJUIUIONUIUS, aHEYIIIIOUINS,
MYyTarcHsl.

XapakTepru30BaTh HACIEACTBEHHYIO
M3MEHUHUBOCTD; POPMYIHPOBATH 3aKOH
FOMOJIOTUYECKHUX PSAIOB B HACIIEICTBEHHOU
n3MenunBoctd H. Y. BaBuimoBa 1 0OBsICHATE €r0
3HAaYEeHUE I OHOJIOTHH U CEJIEKIIUU.

KnaccupunupoBaTh MyTalliy: TreHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IIPUBOJAUTH IIPUMEPDI
MyTaLuu.

OOBACHATH MPUYUHBI BOSHUKHOBEHHSI MYyTaIlHiA,
poib GpakTopoB-myTareHOB. CpaBHUBATH BU/IBI
My’I‘aI.[Hﬁ; BBIABJIATH IPUYUHBL HaCHeHCTBCHHOﬁ
N3MCHYMBOCTU, UICTOYHHUKU MYTAarcHOB B
OKpyXarolen cpeie (KOCBEHHO).




1 OKpackKa Teja); KOMHAaTHbIE PaCTEHHUs ¢ IECTPOI
OKPAaCKOM JIUCTHEB.

Vlabopamopnsle u npakmuuecKkue pabomoi:

UlaGopaTopnas padora Ne 7. «AHaIM3 MyTanui y
NMpo30(UIIBI HA TOTOBBIX MUKPOIIPENapaTax

XapakTepu30BaTh BHESAEPHYIO
HACJIEICTBEHHOCTh U U3MEHYMBOCTD

6.8

['eHeTHKAa YeIOBEKA

I'eneruka yenoBeka. Kapuorum yenosexa.

(OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA:
reHEeaIOrHYCCKH, OJIM3HEIIOBBIMH,
LIUTOT€HETHYCCKHI, OMOXUMHUYCCKHIA,
MOJIEKYJIIPHO-T€HETUYECKU .

CoBpeMeHHOE OIpeie]IeHnEe TeHOTHIIA:
[MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIIUPOBAHUE, B TOM YHUCIIE C IOMOLIBIO
[T1{P-ananu3a.

HaCHe,Z[CTBeHHBIe BaGOﬂeBaHI/IH YCJIOBCKA: TCHHBIC
0o1e3HU, 00IE3HH C HACIEACTBEHHOM
[PEIPACTIOI0KEHHOCTHIO, XPOMOCOMHBIC
601e3an. CoMaTuveckue 1 reHepaTuBHbIC
MYyTaLyu.

CTBOJIOBBIE KJIETKU. [I[pUHIIMIIBI 3I0pPOBOTO
00pasa »KHU3HH, JUATHOCTUKH, TPOPHIAKTUKU U
neyeHus reHeTUYecKux Oosie3neil. Menuko-
reHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYCHHE
MEIULMHCKON T€HEeTHKH B MPEIOTBPAILICHUH U
leYeHNH TeHETUYECKUX 3a00JIeBaHHI YeOBEeKa.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
KapUOTHIT YEJIOBEKA, ITUTOTCHETUUECKUI METO,
reHEaIOTUYECKUI METO]I, POJIOCTIOBHBIE,
OJIM3HEIOBBII METO/I, HACIACACTBEHHBIC O0JIC3HU:
(MOHOTEHHBIE, C HaCIEACTBEHHOMN
[IPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE),
MEMKO-T€HETHUECKOE KOHCYIbTUPOBAHUE.

[lepeuncasiTh 0COOCHHOCTH U3yYEHUS TEHETHKHI
YeJI0BeKa; MPUBOJUTH IPUMEPbI HACIECTBEHHBIX
0oJie3HEN YeTIoBeKa, XapaKTepU30BaTh METO/IbI UX
po(UITaKTUKN; 00OCHOBBIBATH 3HAUYCHHE MEIUKO-
reHETUYECKOTO KOHCYIbTHPOBAHMSL.

BEISBIIATE M CPaBHUBATH MEXY COOOH
TOMUHAHTHBIE U PELIECCUBHBIC ITPU3HAKU
YEIIOBEKA.

CocCTaBlsATh U AHAJIU3UPOBATH POAOCIIOBHBIC
UCJIOBCKA.




V[emoncmpayuu:

Tabnuyst u cxemwr: «HacnenmoBanue pesyc-
(dakTopa», «I'eHeTuKa TPy KPOBHY.

VIabopamopHble u npakmuueckue pabomol:
[TpakTuyeckas padora Ne 2.

«CocTaBlIcCHUE U aHAIIN3 POOOCIOBHBIX YCIIOBCKA»

Toro yacos 110 Teme

8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa U
MPOLIECC

Cenexius Kak HayKa U IpoIECC.

3apo>KIeHUE CEJIEKIIMH U JOMECTHKALUsA. YUeHUe
H. 1. BaBuiioBa o 1ieHTpax MHOTO00pasus U
[IPOUCXOXKACHUS KyJIbTYPHBIX PACTCHUM.

L{eHTpBI TPOUCXOKICHUS JOMAIIHUX KUBOTHBIX.
CopT, nopoja, mTamm.

V[emoncmpayuu:

[ lopmpemwvi: H. V1. BaBunos.

Tabnuywvl u cxemvl: kapTa «LleHTpBI
MHOTO00pa3us U MPOUCXOXKIACHUS
KYJIbTYpPHBIXpaCcTeHUI», «[lopoabl qoMalHux
PKUBOTHBIX», «COpTa KyJIbTYPHBIX PACTEHUI».

PackpbIBaTh COIEPKAHUE TEPMUHOB U ITOHSATUM:
CEJIEKLUs, COPT, IOPOJIA, LITAMM, TOMECTUKALU,
WIM OJIOMALTHUBAHUE, EHTPHI MHOT000pa3us 1
[TPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUM U
PKUBOTHBIX, THOPUIM3AIIHS], UCKYCCTBEHHBIN
otOop.

Ha3piBaTh 1 CpaBHUBATb OCHOBHBLIC JTAlIbI
Pa3BUTUA CCIICKIIUU.

M3narats yuenue H. 1. BaBunosa o nenrpax
[TPOUCXOXKACHUS KyJIbTYPHBIX PACTCHHUI;
pa3iInyaTh LEHTPBI Ha KApTe MUPA, CBA3BIBATH UX
MECTOIIOJIOKEHUE C OYaraMy BOSHUKHOBEHUS
IPEBHENIINX [[UBUIH3ALINI.

CpaBHUBaTh cOpTa KyJIbTYPHBIX PACTCHHI,
[IOPOJIbI TOMAIIHUX )KUBOTHBIX U UX JUKUX
[IPEAKOB.




ObopydosaHue: MYIISIKU TUIOJIOB U KOPHETLIIOIOB
MMKUX GOPM M KYJIBTYPHBIX COPTOB PaCTEHHIA,
repOapuii «CelbCKOX035HCTBEHHBIC PACTCHUSDY

O1neHUBATH POJIb CEICKITUU B 00eCTICUeHIN
[TPOJIOBOJILCTBEHHOM O€30MMaCHOCTH YeI0BEUECTBA

7.2

MeToanl ¥ JOCTHIKEHUA

CEJICKLIUN PACTEHUU U
PKHUBOTHBIX

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi 1
WHIWBUYAIbHBIH OTOOPHI B CENEKIIUHN pacTEHUI
Y )KUBOTHBIX.

OrneHka skcTepbepa. bin3kopoicTBeHHOE
CKpeIIMBaHUE — MHOPUIWHT. YncTas JIMHUS.

CkperyBaHue YUCTHIX JIMHUH. ['eTepo3uc, mwim
ruOpuaHas cuina. HepoJIcTBeHHOE CKpeluBaHUe —
ayTOpuauHr. OTHanéHHas rudpuaAn3anus u e
yCIIEXH.

VCKyCCTBEHHBIN MyTareHes U I0JIy4yeHue
MOJIMILTIOUJO0B. JIOCTHKEHUS CENEKLIMU PACTEHUH,
PKUBOTHBIX U MUKPOOPTaHU3MOB.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
HCKYCCTBEHHBII 0TOOP, MacCOBBIN 0TOOD,
WHIMBUYAIbHBIH 0TOOp, SKCTEphED,
OIM3KOPOACTBEHHOE CKPEIIMBAHUE, YUCTAs
JINHUS, TETEPO3UC, HEPOACTBEHHOE CKPEILMBAHUE,
MICKYCCTBEHHBIM MyTareHes, MOJIUILIOUIBL.

CpaBHuBaTh (HOPMBI HCKYCCTBEHHOTO 0TOOpa
(MaccoBOTO U MHANBUYATBHOTO), BUIBI
ruOpuan3aiy (OJIM3KOPOJICTBEHHOM U
OTJAJICHHOH), CIOCOOBI IOTYYCHHSI TIOJTUTIONIOB.

[[prBOAUTE IPUMEPHI JOCTUKEHUN CEIIEKLIIUU
PaCTeHUH U KUBOTHBIX.




V[emoncmpayuu:
[ lopmpemwi: Y. B. MuuypuH,

I". 1. Kapnieuerko, M. ®@. UBanoB. Tabauysi u
cxemvl: «OTnaneHHas rudopunuzanusy, «PadoTs
akagemuka M. @. BanoBay, «Ilomummongus.

ObopydosaHue: MYIISIKU TUIOJIOB U KOPHETLIOIOB
MMKKX GOPM M KYJIBTYPHBIX COPTOB PACTCHHIA.

Vlabopamopnsle u npakmuuecKkue pabomoi:

DKckypcusi «OCHOBHBIE METOJIbI M IOCTHXKEHUS
CEJICKIIMU PACTEHUMN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHITUIO, TUIEMEHHYIO (hepMYy,
COPTOUCIIBITATENIbHBIA YU4ACTOK WU TEIJIMYHOE
XO3SIMCTBO)

7.3

broTexHoJI0THA Kak
0Tpaciib IPOU3BOJICTBA

buoTexHoI0rus Kak 0Tpacib MPOU3BOJICTBA.
['eHHast nHXKEHepHUs.

Otanbl co3nanus pekomounanTHoi JJHK u
TpaHCTE€HHBIX OpraHu3moB. Knetounas
nHxeHepus. KneTounsie KyabTyphl.

MUKpPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUN.
KinoHnpoBaHue BbICOKOTIPOAYKTUBHBIX
CEJIbCKOXO035HCTBEHHBIX OPTaHU3MOB.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUN:
OMOTEXHOJIOT U, KIETOUHAs HHKCHEPHS,
reHHAsIMHKEHEPHsl, KIIOHUPOBAHHUE, TPAHCTEHHbBIE
opranusmsel, MO (reneTndecku

MO (UIIMPOBAHHBIE OPTAHU3MBI).

XapakTepu30BaTh OMOTEXHOJOTHIO KaK OTPACIh
[TPOU3BOJICTBA, OCHOBHBIC JOCTHKECHHUS
OMOTEXHOJIOTHH B 00JIACTH MPOMBIIIUIEHHOCTH,
CEIILCKOTO XO3SIMCTBA M MEIUIIMHEL.




JKoJIOTHYEeCKHEe U 3TH4eckue npodiemsr. MO —
TeHETUYECKU MOJU(PHUIMPOBAHHBIC OPraHU3MBI.

V[emoncmpayuu:

Tabauywvl u cxemvt: «OOBEKTHI OMOTEXHOJOTHHY,
«KiieTouHble KyabTypsl U KIOHUPOBAHHUEY,

«KoHcTpynpoBaHuen epeHoCc Te€HOB, XPOMOCOM»

[lepeunciiaATh U XapaKTepu30BaTh OCHOBHBIE
METO/Ib M TOCTHXKEHUSI OMOUHKEHEPHH.

OOcyXaTh HKOJOTHIYECKUE U ITHYECKHE aCTICKTHI
HEKOTOPBIX UCCIIEIOBAaHUN B 00JIACTH
OMOTEXHOJIOrMH (KIOHUPOBAHHUS, HCKYCCTBEHHOTO
OIUIOJOTBOPEHUs, HAIIPABICHHOTO U3MEHEHUS
F€HOMa U CO3J1aHUs TPAHCT€HHBIX OPTaHU3MOB)

YACOB IIO ITPOTPAMME

Toro uyacos 1mo Teme 3
Pe3epBHOE BpeMst 2
OBILIEE KOJIMYECTBO 35




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

Ne o/

HaumeHnoBanue pa3aennos u
TeM y4eOHOro mpeaMera

KoanuectBO
Y4acoB

IIporpaMMmHO€E conepxaHue

OCHOBHBIC BHUABI ACATCIBHOCTHU 06yqaloumxc;1

Tema 1. DBOJIONMOHHAA OMOJIOTUA

1.1

IBOIOLIMS K METOIBI €6
M3y4YeHUs

[Ipennochliky BO3HUKHOBEHUS 3BOJIOLUOHHOM
TEOpUU. DBOJIIOLUOHHAS TEOPHS U €€ MECTO B
Ooronornu. BriusiHuE SBOJIOIMOHHON TEOPUU HA
pa3BUTHE OMOJOTUH U JPYTUX HAYK.

CBUIETENHCTBA HBOJIOIIH.
[TasieoHTONIOTHYECKKE: TIOCIEIOBATEIBHOCTD
MOSIBJICHUS BUJIOB B MTAJICOHTOJIOTUYECKOM
MeTOMNHCH, TIEPEX0IHbIE (POPMBI.
buoreorpaduueckue: CX0ACTBO U pa3nnuue dpayH
1 GII0p MATEPUKOB U OCTPOBOB.
OMOPHOJIOTHUECKUE: CXOJCTBA U Pa3IUuns
SMOPHOHOB Pa3HBIX BUJOB MMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
QHAJIOTUYHBIC, PyJUMEHTapHbIC OPraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXHUMHUYECKHE:
CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH Y BCEX JKUBBIX
OpraHUu3MOB.

PackpbIBaTh CONEpKaHUE TEPMUHOB U ITOHSATUM:
HBOJIIOLHS, TIEPEXOJHBIE (POPMBI,
(brIIoTeHeTUYECKHE PSIZIbl, BUIBI-OHICMUKH, BU/IbI-
[PEIMKTBI, 3aKOH 3apOBILIEBOIO CXOICTBA,
OMOTEHETHYECKHI 3aKOH, TOMOJIOTUYHbIE U
AQHAJIOTMYHBIE OpraHbl, PyIMMEHTapHbIE OPTaHBI,
aTaBU3MBbI.

Hepe‘H/ICH}ITB OCHOBHBIC 3Tallbl Pa3BUTHA
DBOJIIOLIMOHHOM TEOPUHU.

XapakTepu30BaTh CBUICTEIHCTBA IBOITIOIHH:
MaJeoOHTOJIOTUYECKUE, Onoreorpapuieckue,
AMOPHOJIOTHYECKUE, CPABHUTEIIHHO-
AQHATOMUYECKUE, MOJICKYISIPHO-OMOXHMHIYECKHUE.

[TpuBOAUTH IPUMEPHI IEPEXOIHBIX (HOPM
OpPraHu3MoOB, (PUITOTEHETHYECKUX PSAJIOB.

[TpuBOAUTH (POPMYIUPOBKH 3aKOHOB
OMOTEHETHYECKOTO U 3apO/IBIIIIEBOIO CXOICTB.




V[emoncmpayuu:

I lopmpemsi: K. Jlunneit, XK. b. Jlamapk, Y.
JlapsuH, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Mrosutep.

Tabnuywl u cxemol: «Pa3BUTHE OPraHUUECKOTO
Mupa Ha 3emiie», penbedHble TaOIUIIbI
«3apoIbIIIHN MTO3BOHOYHBIX )KUBOTHBIX),
(APXEONTEPUKC.

Ob6opyoosanue: dbuoreorpaduueckas KapTa MUpa;
KoJUTeKIUS «DOpPMBI COXPaHHOCTH UCKOMIAEMBIX
PKMBOTHBIX U PACTCHUIT»; BIa)KHBIE MTPperapaThl
«Pa3BuTe HaceKOMOTo», «Pa3BUTHE JIATYIIKHA»

1.2

Vcropus pa3BuTHs
MpeICTaBICHH 00
PBOJIFOLIUHI

OBomtolmoHHas Teopus Y. JlapBuHa.

I IpennochlIKM BOSHUKHOBEHUS JAPBUHU3MA.
JIBIKyILME CHIIBI 3BOJIIOLIMY BUIOB 10 JlapBUHY
(M30BITOYHOE Pa3MHOKEHUE TIPH OTPAaHUYCHHOCTH
[PECYPCOB, HEOTIPEIETIEHHAS U3MEHYNBOCTb,
0opr0a 3a CyIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boounn (CTI) u eé
OCHOBHBIC ITOJIOKCHUS.

PackpbIBaTh CONEpKaHUE TEPMUHOB U ITOHSATUM:
CUCTEMaTHKa, ECTECTBEHHBIN U HCKYCCTBEHHBIN
oTOOp.

XapakTepru30BaTh OCHOBHBIE SBOJIOLIMOHHBIE
WJIeu, KOHLEIIIUN U TEOPUH; CPABHUBATH
B3TUIsIbIHA BUJT M sBoronmio K. JIunnes, XK.b.
Jlamapxka, Y. /lapBuHa.

OnenuBath BKJIa] JIMHHES B pa3BUTHE
CHCTEMAaTHKH U OOBSICHATH MPUHITUITEI OMHAPHOK
HOMEHKJIATYPHI.




V[emoncmpayuu:

I lopmpemsi: K. Jlunneit, XK. b. Jlamapk, Y.
JlapBuH.

Tabnuyer u cxemo: «Ilomynsumn», «Kapra-cxema
MapuipyTa nyremectsus Y. Jlapsuna», «DopMel
OOpBOKI 3a CyliecTBOBaHMeY, «EcTecTBeHHBIH
0TO0p», «MHOTOOOpPa3He COPTOB PACTCHUI»,
«MHOTr0006pa3zue mopo1 >KUBOTHBIX)

XapakTepru30BaTh COACPKAHUE U 3HAUCHUE
pBosroIIMoHHON KoHIenuuu JK. b. Jlamapka.

O1eHUBaTh €CTECTBEHHO-HAYYHBIE U COLIUATILHO-
PKOHOMUYECKHUE MPEANOCHUIKA BO3SHUKHOBEHUS
HBOIIOLMOHHOM Teopuu Y. JlapBuHa. PackpeiBaTh
cozepaKaHue BOIOLMOHHON TeopunY. JlapBuHa;
CPaBHUBATH HEONIPEACIEHHYIO U ONPEIAEIEHHYIO
M3MEHUYHBOCTD, ECTECTBEHHBIM U HCKYCCTBEHHBIN
oTOOp, hopMBI OOPHOBI 32 CYIIECTBOBAHHUE.

OnuchIBaThH MOJOKEHUS CHHTETUUECKOU TEOPUH
pBoIONNH (CTD) 1 00BACHATH €€ 3HAUYCHHE JUIS
OHOJIOTHH

1.3

Bun: kpurepuu u
CTPYKTYpa.

[Tonmynsuus Kak Kak
PIEMEHTAapHAas €IUHULIA
BHIA

MuxkposBontouus. [lonymanus kak eTMHUIAaBUAA
1 SBOJIIOIAU.

V[emoncmpayuu:
Tabruyst u cxemol: «llomynsaauny,

«MyTannoHHas U3BMEHYUBOCTEY. JOopydosanue:
MHUKPOCKOTI, MUKpompemnapat «Jlpo3odunar»
(HOpMa, MyTaluu (GOPMBIKPBLIBEB U OKPACKH

rena), MoJienb-anmuinkanus «llepekpéct
XPOMOCOM.

PackpbIBaTh CONEpKAHUE TEPMUHOB U ITOHSATUM:
MUKPO3IBOJIIOLUS, BUJ, KDUTEPUH BUJA, apeal,
MO, TeHO(OHI, MyTaIlii, KOMOUHAIH
T'CHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTCMATUYCCKYIO CAMHUIY U HCJIOCTHYIO
OHOJOTUYECKYIO CUCTEMY.

Briienats kputepuu Buga (MOpgpoIorHuecKuii,
(bU3HOTOTUYECKHIA, OMOXUMHYECKU,
reHETUYECKUH, SKOJIOTUYECKUH, reorpaduyeckuii)
Y IPUMEHATH KPUTEPUH U1 ONIMCAHUS
KOHKPETHBIX BUJIOB.




Vlabopamopnsle u npakmuuecKkue pabomoi:

UlaGopaTopnas padora Ne 1. «CpaBHEeHUE BUIOB
10 MOP(OJIOTHIECKOMY KPUTEPUIO»

XapakTepu30BaTh MOMYJISALUIO KaK CTPYKTYPHYIO
€AMHHULLY BUJA U BOJIIOLINU.

OnuceiBaTh NOMYJISILMIO 10 OCHOBHBIM
[MOKAa3aTeJsM: COCTaB, CTPYKTypa

1.4 [IBmxymiue cuibl 1 JIBrokymre cuibl ((pakTophl) IBOITIONMU BUAOB B |PacKpbIBaTh coiep)KaHne TEPMUHOB M IOHATHI:
(311emeHTapHbIe (HAaKTOPHI) npupoje. MyTalMoHHBIH MPOLIecC U KOMOWHATHUBHAs U3MEHYHUBOCTb, MYTAallUH,
PBOJIFOLIUHI KOMOMHATHUBHAs U3MEHYUBOCTD. [loMysiiMOHHbBIE [MYTAallMOHHBIH MTpoIece, MOMYISAINOHHBIE BOJTHBI,

BOJIHBI 1 Apeiid reHoB. M3omsus u murpanus.  |apeiid reHoB, 3011, MUTPALIUN.

V[emoncmpayuu:
IXapaKkTepu30BaTh dIEMEHTapHbIE (PaKTOPHI

Tabnuybl u cxemvl: «JIBIKYIINE CUIIBI ABOJIFOLIMM: MYTAllMOHHBIN ITpoLecc,

PBOJIFOLII KOMOWHATHUBHAs U3MEHUYHUBOCTD, TIOMYJISIIIMOHHBIE
BOJIHBL, ApEii( reHOB, H30JALMS, MUTPALIUS.
YcranaBiIMBaTh NPUYMHHO-CIIECTBEHHBIE CBS3U
MEX]ly MEXaHU3MOM U PE3yJIbTaTOM JACHCTBUS
MBIDKYLIUX CHIT (3JIEMEHTapHBIX (PaKTOPOB)
PBOJIFOLIUHI

1.5  [EcrectBenHslit 0TOOp 1 ero|l EctecTBeHHBII 0TOOp — HanpasJsttonuil pakrop |[PackpsiBaTh cofep)kaHne TEPMUHOB M MOHATHIL:

(bopmBbI

OBOJIIOIMH.

DopMBI €CTECTBEHHOTO 0TOOpA.

eCTECTBEHHBII 0TOOp, O0phOa 3a CyIecTBOBAaHHE.

OmnuceIBaTh MEXAHU3M ,Z[eﬁCTBHH €CTECTBCHHOI'O
oTOOpa.

XapakTepu30BaTh (POPMBI €CTECTBEHHOTO 0TOOpa
(IBUKYIINH, CTAOMIU3UPYIOIUHN, TU3PYITHBHBIN)
1 CPAaBHUBATh UX MEX]Ly COOOI.




V[emoncmpayuu:

Tabnuywt u cxemoi: «EcTecTBEHHBII 0TOOPY,
«bopn0a 3a cylecTBOBaHUE

XapakTepu30BaTh 60pbOY 3a CyIIECTBOBAaHHE U
CpaBHUBATh €€ BUIbI (MEXBHIOBAs,
BHYTPHUBHJIOBasi, 00ph0a ¢ HeOIAronpusTHHIMU
(axTOpamMu BHEIIHEH CpeJibl).

1.6

Pe3ynbTaThl S3BOTIOLUU:
MPUCTIOCOOICHHOCTD
OpraHu3MOB U
BHI000pa3oBaHue

[Tprcrnoco6IeHHOCTh OPraHU3MOB KakK pe3ysIbTar
pBOJIOIUH. [IpuMepbl prcrnocobaeHuit y
OpraHu3MOB.

IApoMopdho3bl U uAMOAAANTAIMN. Bug u
BUI000pa30BaHue.

Kpurepun Buga. OcHOBHbIE (GOPMBI
BHUI000pa30BaHUs: reorpaduueckoe,
PKOJIOTMYECKOE.

V[emoncmpayuu:
Tabauywl u cxemoi:

«ITprcrnoco6IeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUI00Opa30BaHUEY,
«(OKOJIOTHUECKOE BUII000pa30BaHUEY.

Ob6opyoosanue: komnekius «IIpumeps
BaIIUTHBIX MPUCTIOCOOICHHH Y )KUBOTHBIX»,
KOJUICKLIMSI HACCKOMBIX C Pa3JIMYHBIMU TUTIAMU
OKpacKu; HabOP IJIO/IOB U CEMSH.

Vlabopamopnsle u npakmuuecKkue pabomoi:

Ulaboparoprast padota Ne 2. «Onucanue
MPUCTIOCOOIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay.

PackpbIBaTh CONEpKaHUE TEPMUHOB U ITOHSATUM:
MPUCTIOCOOICHHOCTD, TOKPOBUTEIHCTBEHHAS U
[peaocTeperaronias OKpacka, MaCKMpOBKa,
Br1000pa3oBanue. OMUCHIBaTh MEXAHU3M
BO3HUKHOBEHUS MIPUCTIOCOOJIEHUI Y OpraHU3MOB.

BBISBISTE IO M300pasKeHHUSM, Ha KUBBIX U
(PMKCHPOBAHHBIX MpENapaTax MpPUMeEpbI
MPUCTIOCOOJICHHOCTH PACTCHUH U )KUBOTHBIX K
YCIIOBHUSIM CpeJbl OOMTaHUs, TOKA3bIBATh
OTHOCHTEIIbHYIO 11€JIeCO00Pa3HOCTh
MPUCTIOCOOICHHH.

XapakTepu30BaTh CIIOCOOBI U MEXaHU3MBI
BHI000pa30BaHUS; ONIMCHIBATH U CPABHUBATH
OCHOBHBIE (JOPMBI FIKOJIOTHYECKOTO U
["eorpaduueckoro Bupo0o0pa3oBaHus




1.7

Hanpasienus u mytu
MaKpO3BOJIIOLUA

Makpo3BOIIOLHSL.

DopMBbI 3BONTIONUN: (PHUIIETHYECKAS,
NMBEpPreHTHAs, KOHBEPIeHTHAs, [apajliesIbHasl.
HeoOpatumocts 3Bostonnu. [Iponcxoxaenne ot
HECIELIMAIN3UPOBAHHBIX IIPEIKOB.

[Iporpeccupyromas crienuain3anus.
V[emoncmpayuu:

lopmpemui: A. H. CeBepuos.

Tabnuywl u cxemol: «KApoMopdo3b»,
«Mnrnoanantarmmny, «O0Imas gereHepamnusy.

Obopydosanue: monenb «OCHOBHBIE
HATPAaBJICHUS YBOJIIOIMI»; 00bEMHAS MOJICITb
«CTpOoeHHUE TOJIOBHOTO MO3ra MO3BOHOYHBIX)

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
MaKpOIBOJIOIUS, (prsorenes, OnoIorn4eckuit
[porpecc u perpecc, apoMop§os, HAnoa anTaus,
oO111as ereHeparysi, aanTUBHAs palualiys.

XapakTepu30BaTh (POPMBI IBOITIOLIHH.

BbIsBIATE apoMOP(O3BI U UANOATANTALTUN
YPACTEHHI U )KUBOTHBIX.

CpaBHUBATh OMOJOTUYECKHIA POTpece 1
OroIOTHYECKUH perpecc, apoMopdos,
MIMO0AANTAIINIO ¥ OOIIYIO JIETeHEePaIHIO.

BBIABIATE B3aMMOCBSI3U MEXKY IIYTSIMU U
HaIIpaBJICHUAMU 3BOJIIOLIMY Y PACTCHUM U
PKUBOTHBIX.

Toro yacos 110 Teme




Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie

2.1

VcTopus Ku3HU Ha 3emiie
1 METOJBI €€ U3YUYCHHUS.

['uroTe3sl MPOUCXOKACHUS
PKU3HU Ha 3eMiIe

2

JloHay4HbBIE MPEACTABIEHUS O 3aPOKACHUU
Kn3HU. HaydHble TUIIOTE3bI BOSHUKHOBEHUS
PKU3HU Ha 3emiie: a0uoreHe3 UMaHCIepMusl.
XUMUUEeCKast YBOIIOIHS.

IAGMOTCHHBI CHHTE3 OPraHUYECKHUX BEIECTB
M3HEOPTraHUYECKUX.

DKCIIEPUMEHTAIBHOE MOATBEPXKICHUE
XUMHUYECKON DBOIIOIINH.

HauanbHble 3Tanbl OMOJIOTHYECKOM SBOJIIOIUN.
I'unoteza PHK- mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp ¥ BO3HUKHOBEHUE
[MPOTOKJIETKHU.

[IepBbie KIETKU U UX 3BOIOLMSA. POPMUPOBAHUE
OCHOBHBIX T'PYIII )KMBbIX OPraHU3MOB.

V[emoncmpayuu:
[ lopmpempui:

®. Peau, JI. [1actep, C. Munnep, A. U. Onapun,
[". FOpu.

Tabauywl u cxemot: «Bo3HukHOBeHHE COJTHEUHOM
CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MUPAY,

«PacTtuTenbpHas KieTkay, « ) KHBOTHas KIIETKay,
«[IpokaproTHudeckas KIeTKa»

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
KpealnoHu3M, aOUOTeHe3, BUTAJIH3M,
naHcrepMusi, OMOTI033, KOALEPBAThI, TIPOOUOHTHI,
CUMOMOreHe3.

XapakTepru30BaTh METOAbl U3YUECHHUS
MCTOPUYECKOTO MPOILIOro 3eMIIH.

[IepeunciiATh OCHOBHBIE ATAIlbl XUMHYECKON
MOMOJIOTrMYECKOM IBOJIIOLUU.

M3narate cofep:KaHue TUIOTE3 U TEOPUN
BO3HUKHOBEHMS )KM3HU Ha 3emiie (KpealnoHu3Mma,
CaMOTIPOU3BOJIBHOTO 3apOXKJACHUS (CIOHTAHHOTO),
naHcnepMuy, runote3sl PHK-mupa).

OnwuceiBath 3kcriepuMenTs C. Munepa u I
HOpu 10 Mosy4eHn o0 OpraHuvYeCcKUX BEIIECTB U3
HEOpPraHU4eCKuX MyTéM aOMOTeHHOTO CHHTE3A.




2.2

(OCHOBHBIE ATaIlbI
HBOJIIOIIUN OPTraHUYECKOTO
Mupa Ha 3emiie, pa3BUTHE
PKH3HH I10 9paM U
MepruoaaM.

Pa3BuTHe )XU3HU Ha 3eMJIe 110 ApaM U MEPUOJIaM.
Karapxeil. Apxeiickas 1 IpoTEpO30iicKas 3pHl.
[Taneo3oiickas spa 1 €€ mepuoIbl: KeMOPHICKHIA,
OPIAOBUKCKHN, CHITYPUIUCKUH, NEBOHCKUM,
KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3030iiCKast opa U €€ IIepUObl: TPHACOBBIN,
FOPCKUIA, METOBOM.

KaiiHo30licKas 3pa U e€ nepuo/ibl: MajJeoreHOBbIN,
HEOTI'€HOBBIN, aHTPOIIOI€HOBBIM.

XapaKTepuCTUKa KIMMaTa U T€0JIOTHYECKUX
[IPOLIECCOB.

(OCHOBHBIE ATAIIbI 3BOJIIOLUU PACTUTEIBHOTO U

PKUBOTHOTO MHUpa. ApoMop(o3bl y pacCTCeHUN U

PKUBOTHBIX. [l0sIBJIEHME, pacliBET U BEIMUpPAaHUE
IPYIII )KUBBIX OPTaHU3MOB.

V[emoncmpayuu:

Tabnuywl u cxemol: «Pa3BUTHE OPraHUUECKOTO
MUPa», TEOXPOHOJIOTHYECKas Ta0JINIIA;
KoJuIeKIHs «@OpMBI COXPAHHOCTU MCKOTIAEMBIX
PKUBOTHBIX U PACTCHUI».

Vlabopamopnsle u npakmuuecKkue pabomoi:

ITpakTuyeckas padora Ne 1. «M3yuyenue
MCKOIIAEMBIX OCTATKOB PACTCHUU U KUBOTHBIX B
KOJIJICKLIASX».

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
HOH, 3pa, Mepuo1, apoMopdo3bl, HIUOATATITAIIIH.

3HaTh M10CJIEI0BATENBHOCT S0HOB: KaTapXeH,
apxeii, mpoTepo3oi, haHepo30il; 3p: apxeiickas,
[POTEPO30MCKas, MAIE030MCKast, ME3030MCKas,
KaifHO30MCKasl; IEPHOI0B: KeMOPUHCKUH,
OPIAOBUKCKHN, CHITYPUHUCKUH, NEBOHCKUM,
KAMEHHOYTOJIBHBIN, IEPMCKHAN, TPUACOBBIM,
FOPCKHUIA, MEJIOBOM, AJIEOT€HOBBIN U HEOT€HOBBIH,
AQHTPOIIOr€HOBBIM.

IXapakTepu30BaTh OCHOBHbIE COOBITHS B Pa3BUTHHU
OpraHMYECKOro MUpa IO 3paM U Neproam
re0JIOTUYECKON NCTOPUU; 3TAIbl Pa3BUTHS
[PACTUTEIBLHOIO U XKUBOTHOTO Mupa. Beraenuts
rJIaBHBIE apOMOP(O3bI paCTEHUH U )KUBOTHBIX.

CpaBHMBATh MEXy COOOH MpeacTaBUTENeH
CUCTEMAaTUYECKUX TPYIII OPraHU3MOB, BBISBIIATH
YEepPTHI YCIIO)KHEHUS U MTPUCIIOCOOICHHOCTH K
[YCIIOBUSIM KU3HHU




JKCKypcHsl «IBOJIIOLIHAS OPraHUYECKOI0 MUpPa Ha
3emiie» (B €CTECTBEHHO-HAYyYHBIH WIIH
KpaeBeAUECKU My3€eil)

2.3 CoBpeMeHHasl cucTema Cucrema OpraHM4eckoro Mupa Kak oTpakeHre  [PacKpbIBaTh COAECpKaHUE TEPMUHOB U MOHSATHI:
ABOTIOLUHA. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI (CUCTEMATHUKA, HICKYCCTBEHHAsl U €CTECTBEHHAs
OpraHUYEeCKOTro MUpa
OpraHU3MOB. KiIaccuukays, OnHapHasi HOMEHKIIATypa,
MPUHLIUAI UEPAPXUIHOCTH.
V[emoncmpayuu:
p XapakTepru30BaTh COBPEMEHHYIO CUCTEMY
T . «CoBpeMeHHas cucTema
abnuysl u cxemol. «CoBpemMe CUCTE OpraHHYECKOrO MHpPA
OPraHUYECKOT0 MUPA
2.4 [DBomrouus yeaoBeKa DBOJIIOIMS YeJIOBEKa. AHTPOTIOJIOTHS KaK Hayka. [PacKpbIBaTh COACpPKaHUE TEPMUHOB U MOHSITHI:

(aHTpOTIOTEHE3)

PasButHe npeacTaBIeHU O MPOUCXOKICHUN
yesoBeKa. MeToibl U3yd4eHHUs aHTPOIIOT€HE3a.
CX0JCTBa M pa3iInyus YEI0BEKA U KUBOTHBIX.

CucreMaTH4ecKoe IOJIOKCHUE YeIIOBEKa.
V[emoncmpayuu:

lopmpemui: Y. [lapBun. Tabauysl u cxemsi:
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJI0BeKa U 4eJI0BEKOOOPA3HBIX 00E3bsHY.

ObopydosaHue: CIETIKA WIH U300paKeHUS
KaMEHHBIX 0Py IEPBOOBITHOTO YEJIOBEKA!
KaMHHU-YOTIEpHI, pyouia, ckpelia

QHTPOIIOJIOT S, aHTPOIIOT'€HES, UEIOBEK
pasymusblii(Homo sapiens), mpsMOX0KJICHHE,
BTOpPAasl CUTHAJIbHAs CUCTEMA.

Hepe‘H/ICHHTB 3aa4y aHTPOIIOJIOTHUH,
OTAIIBICTAHOBJICHUA U PAa3BUTUSA Hpe,Z[CTaBJIeHI/Iﬁ (o)
IMPOUCXOXKACHUHN YCIIOBCKA.

M3narate OCHOBHBIE MOJIOKEHUA Teopun Y.
JlapBrHa, KpUTHUYECKU OLICHUBATh HEHAYYHYIO
MH(OPMAIIHIO O TIPOUCXOKICHUH YEIOBEKA.

3HaTh cCTeMaTHYeCKOoe NoJIokeHue Buaa Homo
sapiens, MepeyrcisiTh ero MopgoJoro-
AQHATOMHYECKHE MMPU3HAKU Pa3HOTO YPOBHS (THII,
KJ1acC, OTPSiA U Ap.).

Y cTaHaBIMBAaTBh YEPThI CXOACTBA U PA3IMUUN
YyesoBeKa U )KMBOTHBIX. OOBSICHATH U OIICHUBATH

BHAYCHHUC HAYUIHBIX 3HAHUM O MPOUCXOKACHUN




UCIIOBCKA I TIOHUMAaHUA MECTa U POJIN YCIIOBCKaA
B TIPUPOJIE.

2.5

JIBroKye Cuiibl
(paxTopsl) aHTpOTIOTEHE3A

JIBroKymre cuibl ((pakTopel) aHTPOIIOTEHE3a.
HacnencrBeHHass H3MEHUYUBOCTD U €CTECTBEHHBIN
0TO0p. OO1IECTBEHHBIN 00pa3 KU3HH,
M3rOTOBJIEHUE OPYAUN TPYZAa, MBIILICHUE, PEYb.

V[emoncmpayuu:

Tabauywt u cxemor: «CpaBHCHUE aHATOMHYECKUX
YEepPT CTPOCHHMSI YSIIOBEKA U Y€JI0BEKOOOPa3HBIX
00€3bsHY,

«OCHOBHBIC MECTa ITaJICOHTOJIOTHUCCKUX Haxoa0K
MPECAKOBCOBPCMCHHOI'O YCJIOBCKA».

O6opynoBanue: Myspku «IIpoucxoxaenue

yeoBeKa (MajgeoHTOJIOTHYECKUE HAX0IKH )»

PackpbIBaTh CONEpKAHUE TEPMUHOB U ITOHSATUN:
(bakTOpBI AHTPOIIOTEHE3A, TPYIIIIOBOE
COTPYAHHUUYECTBO, peub, OPYAUINHASA NEATEIbHOCTD,
MOJIMMOP(PH3M.

(XapaKkTepu30BaTh ABIKYIIHE CHIIbI ((haKTOPBI)
QHTPOTIOTreHe3a: OMOJIOTHYECKUE U COLUANIbHBIE,
CpaBHUBATh UX MEXJy COOOM




2.6

(OCHOBHBIE CTaIUNA
PBOJIIOLIMH YEJI0BEKA

OCHOBHBIE CTAJIMU U BETBU IBOJIIOIIMU YEJIOBEKa:
ABCTPAJIONUTEKH, UenoBek ymenbli, YenoBek
MPAMOXO AN, UenoBeK HEaHIEPTaIbCKUH,
UenoBek pa3yMHbI COBPEMEHHOI'O THUIIA.

Haxoaxu ncKonaeMbIX OCTaHKOB, BPEMS
CYIIECTBOBaHMsI, 00JIaCTh pacCIpOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HHU, OPYIusl.

V[emoncmpayuu:

Tabauywvl u cxemvt: «OCHOBHBIC MeCTa
[MAJICOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YEJIOBEKay, «JIpeBHEHUIINE IO,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE
UTEFO T .

O6opynoBanue: Myspku «IIpoucxoxaenue

yesoBeka» (OI0CTHI aBCTPAJIONUTEKA,
MUTEKaHTPOIIA, HeaHIepTalblia, KpOMaHbOHIIA);
CJICTIKM WJIM M300paKeHNUsI KaMEHHBIX OpY/IHi
MEPBOOBITHOTO YEIOBEKA: KAMHH-YOTIIIEPHI,
pyouna, ckpebia

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
ABCTPAJIONUTEK, YEIIOBEK YMEIbIN, YEI0BEK
[IPSMOXO AU, HeaHepTalel, KpOMaHbOHELl,

HEOJUTUYECKas: PEBOJIOIHS, IEPBOOBITHOE
MCKYCCTBO.

XapakTepu30BaTh U CPABHUBATH MEXKIY COOOM
OCHOBHBIE CTAJJH SBOJIIOIIMH YEJIOBEKA:
XPOHOJIOTUYECKUI BO3pPACT, apeal
pacripocTpaneHusi, 00bEM TrOJI0BHOTO MO3ra, 00pa3
PKU3HU U OpYIMs TpyJa

2.7

Henoseueckue pacsl U
[IPUPOIHBIE

agarTanuuy 4€JIO0BCKa

UYenoseueckue packl. OCHOBHBIE OOJIBIINE PACH:
eBporeoniHas (eBpasuiickas), Herpo-
ABCTpAJIONIHAs (3KBATOpHAIIbHASA),
MOHTOJIOUAHAS (a3UaTCKO-aMEpUKaHCKas).

UepThl MPUCTIOCOOICHHOCTH MPEACTaBUTENEH
YEITOBEUECKUX PAC K YCIOBUSAM CYLIECTBOBAHMUSI.
EnuncTBO yenoBeueckux pac. Kputuka
COLIMAJIBHOTO JAPBUHHU3MA U pacu3Ma.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUN:
[pacel, pacoreHes, COLMAII-JapBUHU3M, PaCU3M,
METHCALINS.

XapakTepru30BaTh U CPABHUBATH IIPEICTABUTEIIEH
YEJIOBEUYECKUX PacC, PACKPbIBATH IIPUYUHBI U
MEXaHU3MBbI PACOTEHE3a, IIEPEUUCTIATD U
MPUBOAUTH PUMEPHI MTPUCTIOCOOICHHOCTH
YEJIOBEKA K YCIIOBUAM CPEJIbl, IPUMEPHI




V[emoncmpayuu:

Tabnuyer u cxemol: «YenoBeyecknue pachh»

MPUCIIOCOOUTENBHOTO 3HAYCHHUSI PACOBBIX
[IPU3HAKOB.

Jloka3eiBaTh equHCTBO Bua Homo sapiens,
HAaY4YHYIO0 HECOCTOSITEIIbBHOCTD PACOBBIX TEOPUH,
WJIeH COLMAIILHOTO JapBUHU3MA U Pacu3Ma.

Toro yacos 110 Teme

0

Tema 3. OpranusMbl H OKpPYKaloIIasi cpeaa

3.1 JKOJIOTUS KaK HayKa 1 JKOJIOTUS KaK HayKa. 3aJauu U pas3aessl PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:

PKOJIOTMH. HKOJIOTHS, TI0JIEBbIE HAOIIOICHHSI, SKCIIEPUMEHTHI,
. MOHHUTOPHHI OKPYKaIOILEH Cpebl,
METObI SKONOTHHECKHX MCCICAOBAHMH. MOJEIMPOBAHUE, SKOJIOTHIECKOE MUPOBO33PEHUE.
JKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO
UeIOBEKa. [lepeunciaTs 3a1a4n 3KOJIOTHUH, €€ pa3aeiibl
VCBS3M C IPYTMMH HayKaMH. XapaKTepU30BaTh

ZIeMOHcmp awuu: Hop mpemat. A. ryMGOJH’HT’ K. METOJBI SKOJIOTUYSCKUX UCCIICTOBAHUHN.
®. Pynbe, O. I'ekkens.
Tabnuywr u cxemoi: xapra «IpupoaHbie 30HBI
Semin»

3.2 (Cpensl obuTaHus u 1 Cpenbl 0OMTaHHUS OPraHU3MOB: BOJHASA, HA3eMHO- |PacKpbIBaTh COAEp)KaHNE TEPMUHOB M IOHATHI:

HKOJIOTHYECKUE (haKTOPbI

BO3/YIIIHAs!, TOYBEHHAS, BHYTPH-OpPraHU3MEHHAsI.
DKOJIOTHYECKHE (PaKTOPBHI.

Krnaccugukarus 3K010ruuyeckix pakTopoB:
abuoTHuveckre, ONOTUYECKUE U AaHTPOTIOT CHHBIE.

JlelicTBUE SKOIOTUYECKUX (PAKTOPOB Ha
OpraHU3MBl.

cpena oOuTaHMs, SKOJOTHYECKHe (PaKTOPHI,
OHMOJIOTUYECKUN OTITUMYM, OTPaHHYUBAIOIINAN
(IuMUTHPYIOUTUI) GakTop.

XapakTepu30BaTh YCIOBUS Cpel OOUTaHUS
OpraHu3MOB; KJIaCCU(PHIIMPOBATEH U
XapaKTepPU30BaTh IKOJIOTUIECCKUE PaKTOPHI:
abnoTHuveckre, ONOTUYECKUE U AaHTPOTIOT CHHBIE.




V[emoncmpayuu:

Tabnuyer u cxemol: «Cpenbl 0OUTAHUS
OpTraHUu3MOBY

OnuceIBaTh JEHCTBUE KOJOTHIECKUX (PAaKTOPOB
Ha OPraHU3MBI.

XapakTepu30BaTh 0COOEHHOCTH CTPOCHHS U
PKH3HEIEATEIbHOCTH PACTEHUH U )KMBOTHBIX
Pa3HBIX cpell OOUTAHUSI.

3.3

IAGroTudeckue pakTopbl

—

IAGroTHYecKre (GaKTOPbI: CBET, TEMIIEPATYpa,
BIIQYKHOCTb.

doTonepuoausm. [lpucnocobnenus opraHu3MoB
K IEHCTBUIO aOMOTHYECKHX (haKTOPOB.
buosornyeckre puTMBI.

V[emoncmpayuu:

Tabnuyet u cxemol: «POTOTIEPHOAUZIM.
VIabopamopHhbvie u npakmuyueckue padomol:

UlaGopaTopnas padora Ne 3.

«Mopdonoruuecknue 0COOEHHOCTH PacTEHUH U3
pasHbIxMecT oOuTanus». Jlaboparopnas padota
Ne 4. «BrusiHHE cBETa Ha pOCT U Pa3BUTHE
YEPEHKOB KOJIeyca»

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
abuoTnueckue HakTopsl, (POTOTEPHOAU3M,
OH1OJIOTUYECKHUE PUTMBI.

IAHaNIM3UPOBATh JEMCTBUE CBETA, TEMIIEPATYHI,
BJIAYKHOCTH HA OPTaHU3MBI U IIPUBOIUTH ITPUMEPDI
MPUCIIOCOOICHHOCTH OPraHU3MOB.

[TpoBouThH OHOIOTHYECKUE HAOTIOACHUS U
0(OPMIISITH PE3yABTAThI TPOBEIEHHBIX
HAOIOICHUI




3.4  |buotnyeckue akToOpsl 1 buotnueckue pakropsl. Buasl OnoTnyeckux PackppIBaTh coliepKaHUE TEPMUHOB U
B3aMMO/ICHCTBHI: KOHKYPEHLIUS, XUIIIHUYECTBO, [[TOHATHIA:O0MOTHYECKHE (PaKTOPbI, XMITHUYECTBO,
cuMOuno3 u ero Gpopmsl. [lapazuruzm, MapasuTU3M, KOHKYPEHIIHS, MyTyajanu3M, CHMOHO3,
KOOTIepalus, MyTyaJlu3M, KOMMEHCAIU3M KOMMEHCAIN3M, HaXJIeOHHUECTBO, KBAPTUPAHCTBO,
(KBapTHPaHCTBO, HAXJICOHIUYECTBO). AMEHCAJIN3M, HEUTPAIU3M.

IAMEHCAIN3M, HEUTPATTU3M. XapakTepu30BaTh OMOTHYECKHE (DAaKTOPHI U

BU/IBIB3aMMOOTHOIICHUN MEXIy OpraHU3MaMH;
3HayeHne OMOTHUYECKUX B3aUMOJICHCTBUN TSt o

MPUBOAUTH IPUMEPHI B3aUMHOM
CYIIECTBOBAHMS OPTaHU3MOB B IIPUPOIHBIX PHCIIOCOGIEHHOCTH OPraHH3MOB.
COOOIIECTBAX.

CpaBHMBATh MEKIY COOOH BHIbI OMOTHYECKUX
[emoncmpayuu: B3aMMOJCHUCTBUI OpraHu3MOB
Tabnuyer u cxemoi: «IlumeBbie nenm»

3.5  [Dkonoruyeckue 1 JKOJIOTUYECKUE XapaKTEPUCTUKU TOTYISIUH. PackpbIBaTh coiep)KaHNEe TEPMUHOB U TIOHSTHIA:
XapaKTepUCTUKH BHJIA U OCHOBHBIE TIOKA3aTENN MOMYJSAINH: YUCIECHHOCTD,[TOMYJISAIUS, YACIEHHOCTD, INIOTHOCTD,
MOTYJISALIUN [UIOTHOCTb, POKIAEMOCTh, CMEPTHOCTB, IPUPOCT, [POKIAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUT AL,

Murpanys. JlnHaMuKa YUCIIEHHOCTH MOMY/ISAINH U |IMHAMUKA YUCICHHOCTH HOIYJISLHH.
e€ peryJsnus.
IXapakTepu30BaTh OCHOBHbIE ITOKA3aTENU U
lemoncmpayuu: Tabnuyel u cxemoi: HKOJIOTUYECKYIO CTPYKTYPY HOIYIISALUY;
«[Tomynsauumy, «3aKOHOMEPHOCTH pocTa OTIHMCBHIBATH MEXaHU3MBI PETYIISILIUN YUCIEHHOCTH
YHCICHHOCTH MOMYJISAILNHA UH(Y30pHU-TY(DEIbKI. [IIOMYISALAN
VIabopamopHnbvie u npakmuyueckue padomol:
ITpakTuyeckas padora Ne 2. «[loacuér
[JIOTHOCTH MONYJISALUNA Pa3HBIX BUIOB PACTCHUI
TOro 4acos 1o Teme S5




Tema 4. Coo01ecTBa M DKOJOTHYECKHE CHCTEMbI

4.1 |CooOriecTBa OpraHu3MOB Co00111eCTBO OPraHu3MOB — OMOLIEHO3. PackppIiBaTh cofiepKaHUE TEPMUHOB U NOHSITUMN:
CTpyKTypbl OMOIIEHO3a: BUI0Bas, OHOIICHO3, PKOCHCTEMA, OMOT€0IIEHO3, BU/IbI-
MPOCTPAaHCTBEHHAs, Tpopuueckas (MUIIeBas). TTOMUHAHTBI, SKOJIOTHYECKas HUIIIA.
Bubl-10MUHAHTHIL.
XapakTepu30BaTh OUOIIEHO3 (COOOIIECTBO), €ro
CBs31 B OHOIICHO3E. BUJIOBYIO, IPOCTPAHCTBEHHYIO U TPO(PUIECKYIO
CTPYKTYPBHI.
V[emoncmpayuu:
OOBACHATH POJIb KOMIIOHEHTOB OHMOIIEHO3a B
Tabauyet u cxemor: «Ilummessie nenu,
MOIICP>KaHUU €T0 CTPYKTYPBI U CYIIIECTBOBAHUS
«BHOIIEHO3: COCTaB M CTPYKTYpay. N
Ha onpeenéHHoi Tepputopun. OOBACHATD
O6opydosanue: Mozenb-anmuKaiys « Tumuanpie PAOTOTHHECKUH CMBICIT APYCHOCTH U JTHCTOBOE
OMOLIEHO3bI»; repbapuii «PacTUTebHbIE MO3AHKH.
co00IIeCTBa»; KOJIEKIUS «brnomenosy.
CpaBHMBAaTh KOMIIOHEHTBI OMOIIEHO30B, UX
BUJIOBYIO, IPOCTPAHCTBEHHYIO U TPO(PUUECKYIO
CTPYKTYPBI, CBSI3H MEX]ly OpraHU3MaMH.
4.2 [DKOoCUCTEMBI U JKOJIOTUYECKHE CUCTEMBI (3KOCHUCTEMBI). PackpbIBaTh co/iep)KaHNe TEPMUHOB U TIOHSATHIA:

3aKOHOMEPHOCTH UX
CYILLIECTBOBAHUS

[TousiTue 00 3KOCHUCTEME U 6PIOFCOI_ICH03€.

DYHKIMOHATIBbHBIE KOMIIOHEHTBI YKOCUCTEMBI:
[IPOAYLICHTBI, KOHCYMEHTBI, PEAYLICHTBI.

HKOCHUCTEMa, OMOTeO0LIeHO3, TPOIYIICHTHI,
KOHCYMEHTBI, pelyLleHTbI, TPO(PUUECKHE YPOBHH,
MUIIEBasi LENb U CETh, IKOJOTUUECKUE TMPAMU/IBI,
Oromacca, MpOIyKIHUs, CYKIIECCHUSI.




KpyroBopoT BeIECTB ¥ OTOK SHEPTUHU B
DKOCUCTEME.

Tpoduueckue (MUIIEBBIC) YPOBHH IKOCHUCTEMBI.
[TumeBsbie nenu u cetu. OCHOBHBIE MOKAa3aTENN
PKOCUCTEMBI: OHoMacca, PO TyKITHS.
DKOJIOTHYECKUE TUPaMUJIbL: POAYKIIHUH,
YHCIEHHOCTH, OoMacchl. CBOKMCTBA SKOCHCTEM:
YCTOMUYMUBOCTb, CAMOPETYJISALIHS,

pazsutue. Cykueccus. /lemoncmpayuu:
I lopmpemui: A. JIx. Tencau, B. H. Cykxaués.

Tabnuywt u cxemor: «IIpupoaasie cooliecTBay,
«eru muTaHus, «IKOJIOTHUECKAS TUPAMHUTIA

XapakTepu30BaTh CBONCTBA IKOCUCTEMBI (€€
CIIOCOOHOCTH K JUTUTEIHHOMY CaMOTIO /IEPKaHHIO,
OTHOCHUTEIILHO 3aMKHYTBIN KPYrOBOPOT BEILIECTB,
HE00X0AMMOCTb TIOTOKA SHEPTHH).

CpaBHUBATH TACTOUIITHBIC U ICTPUTHBIC MMUIIEBBIC
[[enu, TPOPUIECKUE YPOBHU IKOCUCTEMBI.

Paznuuate nupamuibl IpOIYKLIMH, THPAMUIbI
YHCIEHHOCTH U TUPAMUIBI OMOMACCHI.

CocTaBisTh Lienu U ceTu nuTanus. [lepeuncusrs
CBOMCTBA 3KOCHUCTEM: YCTOMUNBOCT,
CaMOpETyJISALNs, pa3BUTHE (CYKLIECCHS).

OnuceIBaTh MEXaHU3M NOAACPIKAHUS PAaBHOBCCHA
B OKOCHUCTEMAX.

XapaKkTepru30BaTh CyKLECCUU, BBISBIIATH IPUYUHBI
1 00IIHEe 3aKOHOMEPHOCTH CMEHBI SKOCUCTEM

4.3

[ IpupoaHbIE SIKOCUCTEMBI

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI PEK U
03€p. DKOCHUCTEMA XBOWHOTO WIIH
[ITUPOKOJIMCTBEHHOTO Jieca.

V[emoncmpayuu:

Tabauywl u cxemovl: «IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO Jieca», «bHolieH03 BOAOEMAY.

Obopydosanue: repObapuu U KOJUIEKIIUHA PACTCHUI
1 )KMBOTHBIX, IIPUHAICKAIITUX K PA3HBIM
PKOJIOTUYECKUAM TPYIIIaM OJHOTO BHA

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
BOJIHBIE SKOCHCTEMBI, OMOT'€OIIEHO3HI,
(bUTOTIIAHKTOH, 300TUIAHKTOH, OEHTOC, TYMYC.

[IpuBOIUTE ITPUMEPBI IPUPOJHBIX IKOCUCTEM
CBOEM MECTHOCTH.

CpaBHMBATh Ha3€MHbIE U BOJIHBIE YKOCHUCTEMBI;
OpraHu3Mbl, 00pa3yroIue pa3Hble TPOUIECKue
YPOBHHU




4.4

IAHTPOTIOT €HHbIE
PKOCHCTEMBI

IAHTPOTIOT€HHBIE FIKOCUCTEMBI. ATPOIKOCUCTEMBI.

YpboskocucreMsl. bruonorudeckoe u
XO3SMCTBEHHOE 3HAUCHHE arpPOIKOCUCTEM U
YPOOIKOCUCTEM.

bropaznooOpasue kKak (pakTop yCTOHYUBOCTH
brocucteMm. CoxpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

V[emoncmpayuu:

Tabnuyst u cxemvl: «ArporieHo3». Obopydosanue:
KOJUIEKIHs «Bpeaureny BaXHEHInX
CEIbCKOXO3SHCTBEHHBIX KYJIBTYP)»

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
AQHTPOIIOTE€HHAs 3KOCUCTEMA, arPOIKOCUCTEMA,
ypbosKkocucTema, 6nopasHooOpasue.

XapaKkTepu30BaTh arpO’KOCUCTEMBI 1
ypOO3KOCHUCTEMBI, 0COOEHHOCTH UX
CYLLECTBOBAHMUSI.

[IprBOAUTE MPUMEPHI AaHTPOIIOTEHHBIX 3KOCUCTEM
CBOCH MECTHOCTH, OTTMCHIBATh UX BUJOBOM COCTaB

U CTPYKTYPY.

CpaBHUBATBH COCTAB U CTPYKTYPY MPUPOIHBIX
HKOCHUCTEM M arpOdKOCHCTEM, arpOIKOCHCTEM H
ypOo3kocucTeM

4.5

buocdepa — rmobanpHas
PKOCHCTEMA 3EMIIH

Yuenue B. U. Bepranckoro o 6uocdepe.
['paHu1Ibl, cOCTaB U CTPYKTYypa 6uocdepsl. Kusoe
BelecTBO U ero ¢pyHkuuu. OcCOOEHHOCTH
Orocdepsl Kak r106aIbHON SKOCHCTEMBI.
JInHaMHYeCcKOe paBHOBECUE U 0OpaTHAas CBS3b B
ouochepe.

V[emoncmpayuu:

lopmpemwi: B. Y. Bepuanckuii. Tabauyvl u
cxemwl: «O0Mmas cTpykTypa 6uochepsn»,
«PacnipocTpanenue xu3Hu B Ouocdepe»,
«O30HOBBIH 3KpaH OHochepbD»

PackpbIBaTh COEPKAHUE TEPMUHOB U ITOHSATUM:
orocdepa, )KUBOE BEIIECTBO, AMHAMHYECKOE
[paBHOBECHE.

Onenusats Bkiaa B. U. Bepranckoro B co3nanue
yaeHus o ouocdepe. XapakTepuzoBaTh COCTaB
orochepsl, (HyHKIMH )KUBOTO BEIIECTBA
orochepsl U onpeaensaTh (Ha KapTe) 00JIacTH ero
HaNOOJIBIIETO PACIIPOCTPAHEHHUS.

[TpuBOAUTH IPUMEPHI MTPOSBICHUS QYHKIIUI
PKHBOTO BelecTBa Ouochepbl, 0MOreoXuMHU4ecKOi
NEeSITENbHOCTH YEJIOBEKA.

[epeuncasTe ocoOeHHOCTH Orochepsl Kak
r100aIbHOM SKOCHCTEMBI 3eMIIH




4.6

3aKOHOMEPHOCTHU
CYIIECTBOBaHMs OHOChEpHI

KpyroBopoThI BEIIECTB U OMOTEOXUMHYECKHE
LIUKJIBI 3JIEMEHTOB (YIiIepoJia, a30T1a).

3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI
CyILU.

V[emoncmpayuu:

Tabnuywvl u cxemvi: «KpyroBopor yriaepoa B
ouochepe», «KKpyroBopoT azora B mpupoie»

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUM:
[IEJIOCTHOCTh OMOC(Ephl, KPYTOBOPOT BEIIECTB,
OMOTEOXUMHUECKUE LIUKITBI AJIEMEHTOB,
30HAJILHOCTH OHOC(epsl, OMOMBI.

OnuceiBaTh KpYroBOPOT BELECTB,
OMOTEOXUMHUYECKUE IIMKIIBI A30Ta U YTIIepoia B
ouochepe.

OOBACHATH MPUYUHY 30HATIBHOCTH OHOC(EPHI.
[lepeuncasTh U XapaKTepH30BaTh OCHOBHbBIE
OUOMBI CYIIN 3eMJIH.

4.7

YenoBeuecTBO

B Onocdepe 3emmau

UYenoseuecTBo B OHMochepe 3emi.

IAHTPOTIOTCHHBIE H3MEHEeHHS B Onocdepe.
["1o6anbHBIC SKOJOTUIECKHE MTPOOTEMBI.

V[emoncmpayuu:

Tabnuywt u cxemol: «I[IpuMepHbIe aHTPOTIOTCHHBIE
BO3ICUCTBUS HA IPUPOLY», «BaxkuHeumme
VMCTOYHUKH 3arpsi3HEHUS BO3AyXa U TPYHTOBBIX
BOI», «IlouBa — BaykKHEHIIIAsl COCTABIISAIONIAS
orocheps», «DPakTOphI Jerpagalliy MOYBY,
«[TapHukoBeIif 3ppexT», «DaKTOpbI
[PalMOAKTUBHOTO 3arpsi3HEHUsT OMOC(eph»;
Kpacnast knura PO, n3obpaxxeHus: oxpaHseMbIX
BUJIOB PAaCTEHUI U KUBOTHBIX.

PackpbIBaTh CONEPKAHUE TEPMUHOB U ITOHSATUN:
QHTPOIIOI€HHBIC U3MEHEHUs, SKOJIOTUYECKUN
KPHU3UC, TJI00aNbHbIE TPOOIEMBI.

XapakTepu30BaTh OMOCHEPHYIO POJIb YETIOBEKA.

[IpuBOIUTE ITPUMEPBI AHTPOIIOI€HHBIX U3MEHEHUN
B Ouocdepe.

O1eHUBaTh NOCIEACTBUS 3arps3HEHUS
BO3YLIHOM, BOAHOW Cpe/bl, U3MEHEHUS KIINMAaTa,
COKpaleHus: OnopasHooOpasusi.

DopMynupoBaTh COOCTBEHHYIO MTO3HUILIHUIO IO
OTHOILICHHIO K II00ATbHBIM U PETHOHATBHBIM
HKOJIOTUYECKUM Mpo0IeMaM, apryMeHTHPOBATh
CBOIO TOUKY 3PEHHS.

Ha3piBaTh NPUYHMHBI MTOSIBIICHUS
[IPUPOJLOOXPAHHON ITUKH, PACKPBIBATH 3HAUEHUE

mporpecca i mpeoaA0JICHUA S5KOJIOTNICCKOTO




Kpu3uca

ITPOTPAMME

4.8 |CocymiecTBoBaHME 1 CocyuiecTBOBaHHE NPUPOABI U YETOBEUECTBA. PackpeIiBaTh cofiepKaHUE TEPMUHOB U NOHSTUMN:
MPUPOJIBI U YEIIOBEUECTBA Coxpanenue 0MopazHo0Opa3us Kak OCHOBA pallMoHaIbHOE PUPOIOTIOIb30BAHUE, YCTOMUNBOE
ycToitunBoctu 6uocdepsl. OcHoBa [pa3BUTHE, KOIBOJIOLHUS.
PAllMOHAIFHOTO YIPABICHUS MTPUPOTHBIMHU
XapaKkTepu30BaTh PallMOHAIBHOE UCIOIH30BAHNE
[pecypcamMu M UX UCHOJIb30BaHue. JlocTikeHus PaKTep patl
MPUPOTHBIX B; OCHOBHBIE TIOJIO)KECHUS
OUOJIOTUN M OXpaHa IPUPOIBI. PHPOZ pecy?co > OCHOBHBIC TIOJIONKE
KOHIICTILMU YCTOHYHUBOTO Pa3BUTHS
V[emoncmpayuu:
Tabnuyer u cxemol: «brocdepa u 4eI0BEK»
HToro yacoB 1o teme 0
ToroBast KOHTPOJIbHAS 1
pabota
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO 35
YACOB I10




