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Pabouas mporpamma mno yue6HOMy mnpenmery «buonorusi» (6a30BbIii  ypOBEHB)
(mpeametHas ob6nactb «EcTecTBeHHO-Hay4YHbIE MPEIMEThI») (Hajleeé COOTBETCTBEHHO —
mporpaMMa 1O OHOJOTHHM, OWOJIOTHsS) BKJIIOYAET MOSICHUTEIBHYIO 3alMCKy, COJEp)KaHue
o0ydeHus, TUIAHUPYEMbIE pe3yJbTaTbl OCBOCHMSI MPOTrpamMMbl IO OHUOJOTHH, TEMaTHYEeCKOe
IUIAHUPOBAHMUE.

[losicuutenpHast 3amucka OTpa)kaeT oOOIIMe WEeNMd M 3aJaud U3ydeHUs OWOJIOTHH,
XapaKTEPUCTHKY TCUXOJIOTUYECKUX IMPEINOChUIOK K €€ M3YyYeHHI0 OOYy4aroIMMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpY COJEp)KaHUs, K OIpeAesICHUI0
IUIAHUPYEMBIX PE3YJIbTaTOB.

Copep:xanne 00y4eHUs PACKPBIBAET COJEp KATENIbHBIC JIMHUU, KOTOPHIE MpEiararoTcs
JUIs 0053aTEIIBHOTO U3YUEHHS B KAKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Tnanupyemble pe3yabTaTbl OCBOSHUS IPOrPaMMBbI 110 OMOJIOTUU BKIIIOYAIOT JIMYHOCTHEIE,
METaIrpeIMETHbIE pEe3yJabTaThl 3a BECh MEPHOA OOY4YEeHHS Ha YPOBHE CpEIHEro oOIIero
o0pa3oBaHUs, a TAKXKE MPEIMETHbBIE TOCTHKEHUS 00yJaroIIerocs 3a KaKIblid ToJ] 00y4eHHsI.

MNOACHUTEJIbHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJIOTHH TEOPETUUYECKYIO OCHOBY IS ONpPEICICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEp)KaHUS ydeOHOro mnpenmera «buonorus» cocTaBuiu:
koHentyanbable mojoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, coaep:KaHus,
pe3yabTaToB o0y4yeHHs W TpeOOBaHMU K YPOBHIO IMOJTOTOBKH BBITYCKHHUKOB, IOJOXEHUS 00
o0IMX LEesIX M MPUHIUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPETHETO
obmero odbpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKESHUS O Crielu(rKe OUOJIOTHH,
e€ 3HAUYCHUWU B TO3HAHUU KUBOW MPHUPOABI U 00ECNEYEHHUU CYIECTBOBAHHS YEIOBEYECKOTO
oOmiectBa. CoryiiacHO Ha3BaHHbBIM MOJIOKEHUSAM OIIPEJIEIEHbl OCHOBHBIE (YHKIIUH IPOTPAMMBI 110
OHOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o 6uosioruu Aa€T mpecTaBieHre O 1esIX, 00 001el cTtpaTerui o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIMUXCS CcpeAcTBaMu ydyeOHoro mpeamera «buomnorusy,
onpezenser o00sg3aTeNbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, paclpeleieHHue Io
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeNbHOCTh M3yYeHHUS y4eOHOro Marepualna C
Y4ETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKM 00pa30BaTENbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00Yy4aroLIXCsl.

B nporpamme mo OuOJIOTMH TakXe YUYMTHIBAIOTCS TpeOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yu4€OHO-TIO3HABATEIBLHOMN JEATEIbHOCTH/ydeOHBIX IEUCTBUN 00yUYaIOIIUXCS 110
OCBOCHHMIO COJIepKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B mporpamme no Ouonorun (10-11 kmaccel, 6a30BbIli ypOBEHb) peaii30BaH MPHUHIIMII
MPEeMCTBEHHOCTH B UW3Y4YeHHHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHMM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUSI, LEHHOCTHBIX OpPUEHTALMM  JUYHOCTH, HKOJOTUYECKOTO  MBIIIJICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. [loaToMmy Hapsay ¢ U3ydeHueM 00IIeOMOIOTHUECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOCHHH JKMBBIX CHCTEM DPA3HOTO paHTa M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIMHMX B HHUX
MPOIIECCOB B POrpaMMe M0 OMOIOTHH YI€JICHO BHUMAHUE UCIIOJIb30BAHUIO MTOTYYEHHBIX 3HAHUHT
B TIOBCEIHEBHOW JKM3HHM JIs PEIICHHWS NPHUKIAJHBIX 3a7a4, B TOM YHCIE: TPO(OHUIAKTHKA
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YENOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€J1eCO00pa3HOro MOBEJACHHUS B OKpYXKarollel MpUpOIHOIl cpele,
aHaJIu3a BIMSHUS XO3AWCTBEHHOM JESATENBbHOCTH YEJIOBEKa Ha COCTOSHHME NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHUMAaHMS K NPUKIAIHON HANpaBICHHOCTH y4eOHOIo
npeaMera «bHONIOTHS MPOAUKTOBAHO HEOOXOTUMOCTHIO 00€CTIeYeHHs YCIOBHUM I PEUICHUS
OJIHOI M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet
dbopMupoBaHHE Y OOYYArOIIMXCS CIIOCOOHOCTH aTanTHPOBATHCS K M3MEHEHUSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.



[TporpamMma mo OMOJIOTUH SIBIISIETCS OPUSHTHPOM JIJISI COCTABJICHHS paOOYMX MPOrPaMM,
aBTOPBI KOTOPBIX MOTYT MIPEIJIOKUTH CBOM BApUAHT MOCIEA0BATEILHOCTH U3YUCHHUSI U CTPYKTYPbI
yueOHOro marepuana, cBo€ BujeHUe myred popmupoBanus y oOydaromuxcs 10—11 kmaccos
MPEeIMETHBIX 3HAHUM, YMEHUH U CIIOCOOOB y4eOHOM IEesTeNbHOCTH, a TaKKe METOAMYECKUX
peLIeHMId 3a]]a4 BOCIIUTAHUS U PAa3BUTHS CPeICTBAMH yueOHOTro npenmera «buonorusy.

buonorus Ha ypoBHe cpeaHero oOmiero o0Opa3oBaHMsI 3aHUMAaeT BakHoe MecTo. OH
obecrieunBaeT (opMupoBaHue y OOYUaIOIIMXCS TPEACTABICHUH O HAay4yHOW KapTHHE MHUDA,
pacuupsieT 1 00001IaeT 3HaHUs O KUBOU MPHUPOE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alMl W DHBOJIIOLMU, CO3MaéT YCIOBUSA JUIA: IO3HAHUS 3aKOHOB JKMBOH IPUPOIBI,
dbopmupoBanus (YHKIIMOHATIBLHOW T'PaMOTHOCTH, HAaBBIKOB 3[0pPOBOr0 M Oe3omacHoro odpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHUS], LIEHHOCTHOI'O OTHOIIEHUS K KUBOU MIPUPOJE U YETIOBEKY.

bonbmioe 3HaueHue OMONIOTHA UMEET TaKXKe JUIsl PEIIeHHs BOCIMUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CPeIHEro oouiero ooOpa3oBaHus, counann3anuu odyuatomuxcs. M3yuenne
Ouosnoruu oo6ecrneynBacT yCIoBuUs A7l POPMUPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHUKAIIHOHHBIX
U HWHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTUYECKUX 3HAHUHM C MPEJCTABICHUSMU M3 JIPYIHMX y4eOHBIX MPEJIMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBanHbIe MONOXKEHUS O MpEAHA3HAYCHUH YIeOHOTO MpeaMeTa
«buonorus» cocTaBMIIM OCHOBY IS OIIPECIICHUS MTOAXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
CoJIepKaHusl, IPEJCTABIEHHOTO B IPOrpaMMe 110 OUOJIOTHH.

OT160p comepxkanus yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HaYUMbIe I (GOpMHUpOBaHUS OOIIEH KYIbTYPbI, OMPEIeIAIoNnne
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpY’KAIOLIEH INPUPOIHON cpene, BOCTPeOOBaHHBIE B
MOBCEIHEBHOM KU3HU U MPAKTHYECKOH nesTenbHOocTH. Ocoboe MECTo B ITOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJIEP)KaHUS, KOTOpbIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
OpeJCTaBIeHUH O COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTMHE MHpa M LEHHOCTHBIX
OpUEHTAIMAX JIUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3allUK OMOJIOrH4eCKOro o0pa3oBaHusl.

CTpykTypHpoBaHUEe coOJepXaHHUA Y4eOHOro Mmarepuaja B HporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSAX
YKUBOMU MPUPO/IBI, O €€ YPOBHEBOI OpraHU3alK U SBOJIIOLIUH. B COOTBETCTBHUY C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BblIEIEHBI CIEAYIOUINE coAepkKaTelbHble TuHuU: «buonorus
KaK Hayka. MeToJIbl Hay4yHOTO Mo3HaHus», «KieTka kak Ouonmornyeckas cucreMay, «Opranusm
Kak Omoiyiornyeckas cucreMay, «CuctemMa U MHOTooOpa3ue OpraHu4ecKoro MUpa», « IBOJIOIHS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenus yuebHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
00y4JaroIMMUCS 3HAHUSAMU O CTPYKTYPHO-(GYHKIIMOHANBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra M MPHUOOPETeHUE YMEHUN MCTIOIB30BaTh ATH 3HAHUS JIJISi TPAMOTHBIX JIEHCTBUN B
OTHOIICHUH 00BEKTOB KUBOW MIPUPOJIBI U PEIICHUS PA3TIUNYHBIX )KU3HEHHBIX TTPOOIIEM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelIeHrueM CIeIyIouX 3a/au:

OCBOEHHE OO0YYarOIMIMMHCS CUCTEMBbl 3HAHUI O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTEe3ax, MpaBUiaX, CIYKallMX OCHOBOU il (OpMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAY4YHON KapTHHE MHpa, O METOoJaX HAay4YHOIro IO3HAaHMUS,
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTSAX JXHMBBIX CHCTEM PpA3HOTO YPOBHS OpraHHU3allHH,
BBIJTAIOIIAXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

(dbopMupoBaHHe y OOy4YarOUUXCS MO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHalIM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3IJIS/IOB,
u/iel ¥ MOJIX0JI0B K U3YYEHHIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3alNH;

CTaHOBJICHHE Yy oOydJarommuxcsi oOmeld KyJbTyphl, (YHKIIMOHAIHHOM TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOMIETO MUpa KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;



dbopMupoBaHHe Yy OOYYarOIIMXCS YMEHUN HIUTFOCTPUPOBATH 3HAYCHHE OMOIOTHYECKUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA,

BOCIHUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEIOBEKOM KHBOUM MPUPOJIBL,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEl, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUN
OHMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HaHHE LIEHHOCTH OMOJIOTMUYECKUX 3HAHMUU ISl MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IIPUMEHEHUE NTPUOOPETEHHBIX 3HAHUN M YMEHHUI B IOBCEIHEBHOM KU3HU JUIsl OLEHKU
MOCNEACTBUM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXarouled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COOIIOZCHNE MEp MPO(PHUIAKTHKH 3a00I€BaHHIA.

B cucreme cpennero obuiero oopazoBanusi «buonorus», usyyaemas Ha 6a30BOM YpOBHE,
SBIISICTCA O0SI3aTENbHBIM YYEOHBIM TNPEAMETOM, BXOISIIMM B COCTaB MPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

OO11ee 4uCIiIo YacoB, peKOMEHI0OBAHHBIX JIJIsl H3y4deHus Onosoruu — 68 yacos: B 10 kiracce
— 34 yaca (1 gac B Henenmto), B 11 kimacce — 34 yaca (1 yac B HeeIO).

COILEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. Buosorusi kKak HayKka

buonorus kak nayka. CBsi3b OMOJOTUH C OOIIECTBEHHBIMU, TEXHHUYECKUMU U IPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocodueir, 3TUKOW, ICTETUKON W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

MeTo/1b1 T03HaHUS )KUBOW IPUPOJIbI (HA0JIIOIEHUE, SKCIIEPUMEHT, OIIMCAHNUE, U3MEPEHUE,
KJ1accu(pUKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

Jemoncmpayuu:

Ilopmpemuwi: Y. [lapBun, I'. Mennens, H.K. Konsuos, . Yorcon n @. Kpuk.

Tabnuysl u cxemol: «MeTOAbI TO3HAHUS KUBON PUPOBD.

Jlabopamopuvie u npakmuyueckue padomoi:

[IpakTnueckass pabora Ne 1. «Mcnonb3oBaHuME pa3iIMUHBIX METOJOB MPU H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA

XKusbie cuctempl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus: Omonoruu. OTiIMuYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiictBa OumocucteM M UX pa3HooOpazue. YpPOBHM OpraHu3alu OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHW3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBI.

Hemoncmpayuu:

Tabnuyer u cxemvl. «OCHOBHBIE MPHU3HAKH KHU3HM», «YPOBHU OpraHU3allUU >KUBOM
PUPOJIBI».

Obopyodosanue: moaens monekynbl JJHK.

Tema 3. XuMHUYeCKHI COCTAB U CTPOEHHE KJIETKH

XHWMHUYECKUH COCTAB KIETKU. XUMUYECKHUE DIIEMEHTBI: MAaKPOAJIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepalibHbIE BEIIECTBA.

@yHKIMM BOJBl M MHUHEpAJIbHBIX BELIECTB B KieTke. [logaep:kaHne OCMOTHUYECKOIO
OanaHca.

benxu. Coctas u crpoenue 0enkoB. AMHUHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHnumbie
U 3aMEHHUMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBolcTBa OenKkoB. buonornyeckue GyHKIMM OEITKOB.

®epmeHTHl — Ouonoruueckue karanuzaropel. CTpoeHue (epmeHTa: aKTUBHBIA LIEHTP,
cyocrpatnas crenuduunocte.  Kodepmentsl. Burtamuupl. Otnwuums  GEepMEHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.



VYraeBosl: MOHOCaxapuabl (TI0K03a, pro3a 1 Ae30Kcupudo3a), Tucaxapusl (caxaposa,
JaKTO3a) W IoJucaxapuibl (Kpaxmall, TIJIMKOIeH, Lesuloia03a). buonornueckue ¢yHkuuu
YIJIEBOJIOB.

Jlunuaer:  tpurimnepuasl, dochomunuasl, crepounsl. ['mapodunbHO-THAPOPOOHBIS
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OCIKOB M JIMMUIOB Kak
UCTOYHUKOB 3HEPTUH.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

IMutonorus — Hayka o kierke. Kierounas Teopus — npumep B3auMoJecTBus uieil u
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas xuBas cuctema. O0Iue Npu3Haky KJIETOK: 3aMKHYTasi HapyKHasl
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunbl kiIeTOK: sykapuoTHdeckas U Hpokapuoruyeckas. OCOOEHHOCTU CTPOEHUS
npokapuotTuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIHMKC, UX (DYHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (yHkuuu. lluromazMa u e€ OpraHoMJBbL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOM/Ibl KIIETKU: MUTOXOHJPHUH, ITacTUABL. [IporcxoxieHrne MUTOXOHIPpUNA U Tu1acTul. Bus
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUYKH, KIyTUKU. DyHKIIMN OpraHon10B KJIETKU. Brirouenus.

SAnpo — perynsTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMATHUH, APBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemeui: A. Jleenryk, P. I'yk, T. [lIBann, M. Ulneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K.M. Bap.

Juacpammor:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEXHMBOM IPHUPOLEN,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOLIEN.

Tabnuywr u cxemol: «lleproanueckas Tabauua XUMUYECKUX AJIEMEHTOBY», «CTpoeHHe
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue MojeKyibl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpPOEHHE paCTUTENBbHOM KIETKHW», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETK», «Y TIIeBOJbD», «JIUmuas».

Obopyoosanue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHHE il MPOBEACHHs HaOIIOACHUH,
U3MEpEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PAcTUTENbHBIX, )KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

Jlabopamopuusie u npaxmuyeckue padoomoi:

JIaGoparopnast pabora Ne 1. «/3yueHHne KaTalUTHYECKOH aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGoparopnast pabora No 2. «M3ydyeHue CTpOEHHS KIETOK PACTEHHH, XKUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ZKu3HeaesiTeIbHOCTD KJIETKH

Ob6meH BemiecTB, WM MeTabOIM3M. AccuMWIAIMS (TUIACTUYECKH OOMeH) U
JTUCCUMMIIALIUSA (HEPreTUYecKrii 0OMeH) — IBe CTOPOHBI €MHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BELIECTB U SHEPTUU B IOHUMAHUHN METa0OIU3Ma.

Tumnbl oOMeHa BemiecTB: aBTOTPOGHBINA U reTepoTpodHbIif. Ponb depmenToB B 0OMeHe
BEILIECTB U MIPEBPAILEHUH SHEPTUHU B KIIETKE.

@otocunte3. CBeroBas u TeMHOBasg (aszbl (oTtocuHTe3a. Peakuum ¢orocunTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emiie. Biusaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XeMocuHTe3. XeMOCHUHTE3UpYIONHe OakTepuu. 3HaAUYeHWE XEMOCHHTE3a IS JKU3HH Ha
3emuie.

OHepreTudyeckuii oOMEH B  KIeTKe. PacluienseHue BEIIECTB, BBIIEICHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KIIETKE. DTarlbl S3Heprerudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM KJIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopuupoBanue. DPPEKTUBHOCTh SIHEPTETUIESCKOTO OOMEHA.

Peakumm wmarpuynoro cuHre3a. [eHermueckas wHbopmarus u JIHK. Peamuzanus
reHeTH4YecKol mHpopmManuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiuuud. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B Guocunrese Oenka.

Hexnerounsie hopMel sxu3Hu — BUpychl. Mcropust otkpbitus Bupycos (/.M. IBanoBckwmii).
OcoOeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKJIa BUpYycoB. bakrepuodaru. bone3nu pacrenuid,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBacMble BUpycaMu. Bupyc mmmyHnonedunnra yenoseka (BUY) —
Bo30ymutens CIIM[la. OO6parHass TpaHCKpUNIMs, peBepraza M uHTerpasa. lIpodumakTrka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHA.

Hemoncmpayuu:

TIopmpemui: H.K. Konbnos, JI.W. UBanosckuit, K.A. Tumupsizes.

Tabauyvr u  cxemvi: «Tunel  nuTaHus», «Metabomusm»,  «MUTOXOHIPHI,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocunre3», «Crpoenue HK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHermueckuid  kom», «Bupych»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbId 1wk Bupyca CIIHMJla, OGakrepuodaray,
«Pemmukanmsa JJHK».

Obopyoosanue: monemu-ammrkanun «Y asoeane JJHK u Tpanckpumnius», «bruocuares
Oenka», «CTpoeHue KIeTKn», Moaens cTpykTypsl JJHK.

Tema 5. PasmMHoKeHUe U MHANBHAYaJIbHOE Pa3BUTHE OPTraHU3MOB

Krnerounslii nuki, WM >KU3HEHHBIM MK KieTku. MuTepdaza m mutos. I[Ipoueccsr,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTuabl. LluTomornueckrue OCHOBBI Pa3MHOXKEHUS M WHIWBHIYAIHHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku —Muto3. Ctaauu mutosa. [Iporieccsl, mponcxoasiiye Ha pa3HbIX CTaIusIX
MUTO3a. bBroIOrnyeckuii cMpIca MUTO3a.

[IporpamMmmupyemas rudenb KJIETKH — alonTo3.

@opMBbl  pa3MHOXKEHHSI OpraHMU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHME, €r0 OTINYHUS OT O€CIOIOrO.

Meiio3. Cranuu Mmeiiosa. IIpoueccsl, mpoucxonsimue Ha craausx Mmeiosa. [loBeagenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

I'amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE XKene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo30uj,
AilleKsieTka) — crhepMatoreHe3 U ooreHe3. (OCOOEHHOCTHM CTpOEHHUs SHIEKIETOK U
cnepmaro3onioB. Omionorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl 3MOPHOHATBHOTO PAa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJICHHE, TacTpyJIsIus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: HPSIMOE,
HenpsiMoe (TMYrHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zsutue pactennii. OHTOreHe3 IIBETKOBOIO PACTEHMsSI: CTPOCHUE CEMEHU, CTaIuu
pa3BUTHSL.

Jemoncmpayuu:



Tabruyst u cxemor: «POPMBI PA3MHOKEHUST OPTaHU3MOBY, «/[BOITHOE OILIIOOTBOPEHUE Y
[[BETKOBBIX pacTeHui», «BeretaTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpoMOCOMb», «KieTouHnbli mukmy, «Perukarus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIUX
U yesioBekay, «OCHOBHBIEC CTAJIMU OHTOTECHE3a.

ObopydosaHue: MHUKPOCKOII, MUKporpenaparsl «CrepMaTo30ubl MIECKOIUTAIOIIETOY,
«Sliuexnerka miekonuTaromero», «Kapuokunes B kjieTkax KOpemika Jyka», MarHUTHast MOJIEIb-
anmukanus «Jlenenne knetkn», moaens JJHK, moaens meradaszHoit XpoMOCOMBI.

Jlabopamopuvie u npaxmuueckue pabomal:

JlaboparopHas pabota Ne 3. «HabmroaeHne MUTO3a B KJIETKaX KOHYHMKA KOpPEIIKa JIyKa Ha
TFOTOBBIX MUKPOMpEIapaTax.

JlaGoparopHass pabora Ne 4. «M3yyeHue CTpOEHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh U U3MEHYHBOCTH OPraHU3MOB

[Ipenmer m 3agaum reHeTtuku. VcTopusi pa3BUTHS TEHETUKU. Ponap LUTOJNIOrMU U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiCKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TEeHETHKHA (THOPUIOJOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHetuueckuii). OCHOBHbIE TeHETUYECKUE MOHATHUS. | eHeTHyeckas CHMBOJIMKA, UCTIOTb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTM  HACJEJOBAHMS  IPU3HAKOB, YycTaHOBIeHHble [. Mengenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO000pa3usi THOPUAOB MEPBOTO nokoJieHus. [IpaBuino
JOMUHUPOBaHMUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelmMBaHHE. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uTroreHeTnyeckue OCHOBBI JUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JITISl ONIPEICTICHHS] TE€HOTUIIA OCOOH.

CuennieHHoe HacieqoBaHue mnpu3HakoB. PabGora T. Moprana 1o cremjieHHOMY
HacJe10BaHHI0 TeHoB. HapylleHue clenyieHnsi TeHOB B pe3yiIbTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.

I'enetuka nmomna. XpoMOCOMHOE OIpEAENeHHE 1Mojaa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHbie OpraHu3Mbl. HacnmemoBaHue TpPHU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBoCTh. Buibl H3MEHYMBOCTH: HEHACIIEICTBEHHAS U HAaCceACTBEHHAs1. Poib cpebl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
Bapuanvonsslil psn n BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE 1
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBennas, wim reHOTUNIHYECKAst, I3MEHYNBOCTh. KoMOMHATHBHAS H3MEHUNBOCTb.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
n3MeHYNBOCTh. Kiaccudukanus myranwii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTaluil. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
m3MmenunBoctu H.U. BaBuiiosa.

BuesgepHast HacIe€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruxka denmoBeka. Kapumorun denoBexka. OCHOBHBIE METOJbI T'€HETUKH YEJIOBEKa:
TeHealoTUYeCKUi, OJIM3HENOBbIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
reHetudeckuii. CoOBpeMEHHOE OIpeACNICHHEe TeHOTUIA: TTOJTHOTEHOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHKE, B ToM uucie ¢ momorlpio [1I[P-ananusza. HacnenctBeHHbie 3a0oneBaHus
YeJoBeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacionoKEeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckne W TeHepaTUBHBIE MyTanuu. CTBOIIOBBIC KJIETKH.
[TpunHLMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3Hell. MenMKO-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHHUE MEAWLMHCKOW TEHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeIOBeKa.

JHemoncmpayuu:



Hopmpemoi: T'. Mennens, T. Mopran, I'. ne @pus, C.C. Uersepuxon, H.B. Tumodees-
Pecoscknii, H.W. BaBunos.

Tabauyst u cxemovl: «MOHOTHOPHIHOE CKPEUIMBAHUE M €T0 IUTOTEHETHYECKAss OCHOBAY,
«3aKOH pacuICIUICHHSI M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunOpumnoe ckpeunmBanuey, «lluTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumonencTBue aJiebHbIX T€HOBY, «I eHeTHnYeCcKne KapThl pACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBaHMS, CIEIUICHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H IKHUBOTHBIX», «Bumbl wusMenunBoctuy», «MonuduxaronHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnm KpoBu», «MyTamuoHHas
U3MEHYUBOCTbY.

Obopydosanue: Monenu-anmaukanuu «MoHOTHOpHIHOE CKpemuBanuey», «HermomHoe
JOMHUHHUpOBaHUE», «urubpuanoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox MOCEBHOW.

Jlabopamopuvie u npakmuyeckue padomoi:

JlaboparopHas pabota Ne 5. «3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpELIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpOIIpENapaTaxy.

Jlaboparophas pabota Ne 6. «M3yyeHrne MoAu(pUKAMOHHON W3MEHYMBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

Jlaboparopnass pabGora Ne 7. «AHamu3 wMyTranuidi y JApo30uibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[IpakTuueckas padota Ne 2. «CocTaBineHue 1 aHaIu3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekunsi oprann3moB. OCHOBbI OMOTEXHOJIOT UM

Cenekius Kak HayKa M Ipolecc. 3apoKICHHUE CENeKIUH U JoMecTukanus. Yuenue H.1.
BaBunoBa o 1eHTpax NTPOUCXOXKIECHUSI U MHOTO00paszusi KyJbTypHBIX pacteHuil. LleHTpbl
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, NOPO/A, ITAMM.

CoBpeMeHHbIE METOJbI CENEeKIIMA. MacCOBbIA M WHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuii u kuBOTHBIX. OlIeHKa dKCcTephepa. BIN3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPUIMHT.
Yucras nuaus. CkpeuiBaHue YucThIX JuHUM. ['eTeposuc, niam rubpuaHas cuia. HepoacrsenHoe
cKpemuBaHue — ayropuaunr. OtganéHHas ruOpuguzanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 W TMONyYeHUE TMOJUIUIONAOB. JIOCTHKEHUSI CEeNeKIUM PACTEHUU, >XUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['eHHAs WHXKEHEpHUsA. OTarbl CO3JaHHS
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxenepusi. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAIEHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHE M dThuYeckue mpodimemer. MO -
T€HETUYECKH MOAU(DUIIUPOBAHHBIC OPTAHU3MBI.

JHemoncmpayuu:

Ilopmpemuei: H.W. BaBunos, 11.B. Muuypus, I'.Jl. Kapneuenko, M.®. I1BaHOB.

Tabnuywr u cxemwvr: xapta «lleHTpBI MPOUCXOXKICHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pactenui», «Ilopoabl TOMaIHUX >KMBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Pabotel akagemuka M.D. HBanoBay, «[lomummonaus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTypel U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

Obopyoosanue: MYISDKUA TUIOAOB M KOPHETUIOAOB NUKUX (OPM M KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

Jlabopamopuusie u npaxmuyeckue padoomoi:

Okckypeusi «OCHOBHBIE METOJbI U JTOCTHXKEHHS CEJIEKIIMU PAacTeHUH M JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIIBITATEIbHBIA YYacCTOK, B TEIUIMYHOE
X035UCTBO, Ta00OPaTOPHIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KIIACC

Tema 1. IBoIIOIIUOHHAS OMOJIOTHUS



[Ipennocsliku BO3HUKHOBEHUS 3BOJIIOIMOHHON TEOpUHU. DBOJIOLMOHHAs Teopus U €€
MecTO B OMoJI0ruy. BiusHue 3BONIOLMOHHON TEOpUH Ha pa3BUTHE OMOJIOTUH U APYIHX HAYK.

CupnerenbcTBa 3BoyoLMU. lanieoHTONOrMUYECKHE: MOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B [1AJIEOHTOJIOTMYECKOH JIeTonucH, epexoHbie (hopMbl. bruoreorpaduueckue: cXoacTBo u
paznuuune dayH u GIop MAaTEPUKOB M OCTPOBOB.

OMOpHOJIOrMUECKUe: CXOACTBA U pa3iMyus SMOPHOHOB Pa3HbIX BHUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonmonHas teopuss Y. JlapeuHa. IIpennochuikM BO3HMKHOBEHHs JIapBUHU3MA.
JBIKymue Cuibl  SBOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCoOB, HeonpeenéHHas HW3MEHYMBOCTb, OoppOa 3a CylIecTBOBaHME,
€CTECTBEHHBIN 0TOODP).

Cunternyeckas teopus sBoonun (CTI) u e€ 0CHOBHBIE OJIOKEHHUS.

Muxkposontonus. [Tonynsnus kak eIuHUIA BUIa U 3BOJIOLUY.

JBrxyuye cuibl ((pakTopbl) 3BOJIOLUU BUJIOB B IpUpoje. MyTalMOHHBIM mporece U
KOMOWHATHBHASI H3MEHYHBOCTH. [ 10y IsIIIOHHBIE BOJIHBI U Apeiid reHoB. M3omsamus u Murpanms.

EcrecTBeHHbIl 0TOOp — Hampapisttomuil (akrtop 3BoIOLUH. POpMBI €CTECTBEHHOIO
orbopa. IIpHCrIOCOONEHHOCTh  OpPraHU3MOB  Kak  pe3yinbTaT  JBoOJIONMH.  [IpumMepsl
npucnocoOIeHnit y opranu3MoB. ApoMop(O3bl U UAHOAANTALUH.

Bun u Bupgoo6pazoBanue. Kpurepuum Buma. OcHoBHbIE (DOpMBI BUIA000pa30BaHUSA:
reorpapuueckoe, 3K0JI0rHueCcKoe.

Maxkpoaomtonusi. @opMbl 3BONMIONUM: (pUiIeTUYECKas,, TUBEPreHTHasl, KOHBEPIeHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxaenne  OT  HecHeIUAJIM3UpPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anys. AnanTuBHas paauanns.

Jemoncmpayuu:

Ilopmpemui: K. JInnnen, XX.b. Jlamapk, Y. [lapsun, B.O. Kosanesckuii, K.M. bap, 3.
I'exkenb, @. Miomep, A.H. CeBeprios.

Tabnuyer u cxemvl. «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emie», «3apoiblln
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «@PopmMbl OOpbObI 3a CYLIECTBOBAHUEY,
«EctectBenHbIit  0TOOp», «MHOroobpazue copTroB pacTteHuit», «MHoroo0Opasue mMoposa
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas U3MEHUYUBOCTbHY, «ApoMOp(O3bD»,
«Mnnoanantanumny», «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «boppba 3a cymectBoBaHue», «IIpucrnocoOi1eHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUEY.

Obopydosanue: KONIEKINS HACEKOMBIX C Pa3JIMYHBIMU TUITAMU OKPACKH, HA0Op TI0A0B U
ceMstH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpoeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KoJuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
’KUBOTHBIX U pacTeHMiD», Mojenb amrmiuukanus «llepexpéct xpomocom», BilaXKHbIE MpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (GOpMbI KPbUIHEB U OKPACKH TEJa).

Jlabopamopuvie u npakmuyueckue padomoi:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POIOTHUECKOMY KPUTEPHIOY.

JlaGoparopnass pabora Ne 2. «Omnmcanue MNPUCTIOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE JKM3HH HA 3emJie

JloHay4dHBIE IPEICTABICHUS O 3apOXKICHUM KU3HH. HaydHble THIIOTE3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMUs. XUMHUYEcKass 3BONONMA. AOUMOTCHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMUIECKON
sBomtonny. HauanbHele dTanbl Ononorndeckoii apomrorun. [ unoreza PHK-mupa. ®opmupoBanue



MEMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE MPOTOKJIETKH. llepBhie KIETKM W WX DBOIIOIHS.
®opmMupoBaHUE OCHOBHBIX TPYII JKUBBIX OpraHU3MoB. Pa3zButue >Xu3HM Ha 3eMje Mo 3paM U
nepuonam. Karapxeit. Apxelickas u npoteposoiickas 3pbl. [lameo3olickas 3pa U e€ nepuoabl:
KeMOpHUHCKUH, OPJOBUKCKHUH, CHITYPUIUCKUHN, JEBOHCKUM, KAMEHHOYTOJIbHBIHN, TICPMCKHUH.

Me3o30iicKkas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbI, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMara U IeoJIOTHYECKUX MpoleccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
PacTUTEIBLHOTO U JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUi U )KUBOTHBIX. [losBreHue, pacuBer
Y BBIMUpaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BOOIHH. OCHOBHbBIE CUCTEMATUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTpPONOJIOTMS Kak Hayka. PasBurue mnpencraBieHUd o
IIPOUCXOXKIECHNUHN YesloBeKa. MeToibl u3ydeHus aHnTpornorenesa. CxoAcTBa U pa3jinyus 4eJ0BeKa
U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHE YEeJIOBEKA.

JBwxkymme cwibl  (pakTopsl) aHTpomoreHe3a. HacneacTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 >KU3HU, U3TOTOBJICHUE OPYAUI TPyAa, MBIILICHHE,
peyb.

OcHOBHbBIE CTaJIMM W BETBU SBOJIOIHMH YEIOBEKA: aBCTPAIOMUTEKU, YeIOBEK yMeEJblH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTanbckui, YenoBek pasymHbld. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JACTh PacCHpOCTpaHEHUsI, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBponeouHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YUepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

Iopmpemui: ®@. Penu, JI. [Tactep, A.W. Onapun, C. Munep, I'. FOpu, Y. JapsuH.

Tabnuyst u cxemwvl: «Bo3nnkHoBeHne COMHEUHOH cuCTeMbI», «Pa3BUTHE OPraHUYEeCKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHast kieTtka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YyeJloBEeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTMYECKMX HAXOJIO0K
IIPEIKOB COBPEMEHHOIO YejoBeKa», «JlpeBHelmme moan», «/peBHue mromnn», «llepsbie
COBpPEMEHHBIE J0N», «UenoBeueckre pach».

Obopyoosanue: wmynsxu «lIpoucxoxaeHue yenoBeka» (OIOCTBI aBCTPaJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CIENKU WIN M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4OIIepsl, pyOuia, ckpebdia), reoXpoHolIoruyeckas tabiauia,
KoJuteKus «®opMbl COXPaHHOCTH HUCKOMAEMBIX KUBOTHBIX M PACTEHUID.

Jlabopamopuvie u npakmuyueckue padomoi:

[Tpaktrueckas padbora Ne 1. «3yueHue UCKOMaeMbIX OCTATKOB PACTCHHUI U KUBOTHBIX B
KOJUICKIUAX».

DKCKypcust «IBOJIOLNS OPraHUYECKOro MUpa Ha 3emie» (B €CTEeCTBEHHO-HAYUYHbBIN HIIN
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl 4 OKPYKAaKOIasi cpeaa

OKkojoruss Kak Hayka. 3ajadud W pPa3fenabl dKOJIOTMM. MeTolbl 3KOJIOTMYEeCKHX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAs,  HAa3€MHO-BO3IYIIHAs, IOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonornyeckue (akropel. Krnaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpONOreHHbIe. JlelicTBrE IKOJIOTUYECKUX (PAaKTOPOB HA OPTraHU3MBI.

AbGunornueckue  (akTOppl:  CBET, TeMIeparypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoOnenust OpraHu3MoB K AeHcTBHIO a0noTHYeCKUX (akTopoB. bruojornueckre puTMbl.



buornueckne ¢dakropel. Buasl OMOTMYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLHS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTUKU nNomyisiuuv. (OCHOBHBbIE NOKA3aTeNM IOMYJISLINU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALNU U €€ peryIsiiusl.

Jemoncmpauuu:

Ilopmpemui: A. I'ymbonbar, K.®@. Pynbe, O. I'ekkens.

Tabnuyer u cxemor: xapra «[IpupoHbie 30HbI 3eminy, «Cpelibl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHQY30pUn-TyQesbkn», «[luiessie nemnm».

Jlabopamopuvie u npakmuyueckue padomoi:

JIaGoparophas padota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PaCTEHUN U3 Pa3HbIX MECT
oOUTaHUMY.

JIaGoparopHas pabota Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[IpakTuueckas padora Ne 2. «Iloacuér mIoTHOCTH NOMYJIALMNA pa3HbIX BUIOB PACTEHUN».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBbI

CooOmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypbl  OuoleHO3a:  BUAOBAs,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). Ilonarne 00 skocucremMe M OHOreoIeHo3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBI, PpPEIYLEHTBHI.
KpyroBopor BemecTB W TOTOK PHEPIUM B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cet. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: TMPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKieccus.

[Ipupoanble SKOCHUCTEMBI. DKOCHUCTEMBI O03€p M peK. ODKOCHUCTEMa XBOWHOTO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOINIOT€HHBIE PKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOO3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak gaxtop ycTrounBocTr sKocucteM. CoxpaHeHne OMOJIOTHYeCKOro
pa3zHooOpasus Ha 3emiie.

VYuenne B.U. Bepnanckoro o Ouocdepe. I'panuibl, coctaB M CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero GyHkuuu. OcoGeHHOCTH OHocdepbl Kak I100albHOW 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOTr€OXMMHUYECKHE LMKIJIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3eMin. AHTpONOreHHbIE n3MeHeHusl B Ouocdepe. [ nodansHbIe
9KOJIOTHYECKHUE TPOOIIEMBI.

CocymecTBoBaHuE MPUPOIBI M YenoBeyecTBa. CoxpaHeHne OnopazHooOpa3usi Kak OCHOBA
ycroitunBocTu 6uocepsl. OCHOBA pallMOHANIBHOIO YIpaBIeHUs MPUPOIHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKeHUs: OMOJIOTUU M OXpaHa IPUPOIbI.

Hemoncmpayuu:

Ilopmpemui: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnanckuii.

Tabnuywr u cxemol: «llumeBble nenu», «bUOLIEHO3: cOCTaB U CTPYKTypa», «IIpuponnsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«3JKocucTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BogoEmMay,
«ArpoueHo3», «lIpumepHbIE aHTPONOTreHHBIE BO3ICHCTBUS Ha MNpUPOAYy», «Baxuelmue
UCTOYHUKH 3arps3HEHUs BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BaxkHeWIIass COCTABIAIOLIAS
ouocheprr», «Paktopsl nmerpamaimuu  nouB», «llapHukoBbiii  3pdexT», «DakTOphI
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTtpykrypa ouochepsn», «Pacpoctpanenue



XKHU3HU B Ouocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopoT yriepoaa B Guocheper,
«KpyroBopot azora B mpupoae».

ObopynoBanue: MOJEJIb-aNIUINKALUs «Tunuunble OMOLIEHO3BI», repbapuit
«PacturenpHble  coobmiecTBa», Kowiekuuu — «buoneno3», «Bpemurenu — BakHEHIIMX
CENIbCKOXO3SUCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
MPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoi
®denepanuu, N300paKEHUS] OXPAHIEMbIX BUJIOB PACTEHUN U KUBOTHBIX.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIIPOI'PAMMBI 11O
BHOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cormacio ®I'OC COO ycraHaBIMBAaIOTCA TPEOOBaHHWS K pE3yJbTaTaM OCBOCHUS
00yJarIUMUCS TIPOrpaMM CPEIHETo 00IIero 00pa3oBaHuUs: TUYHOCTHBIM, METAIIPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pe3yJbTaTOB OCBOECHHUs IpeameTra «buosorus» BbIIEIEHBI
CIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOH
UJEHTUYHOCTU — TOTOBHOCTHM K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEEICHUIO,
HAJIMYMEe MOTHBALMU K OOYYEHHUIO OHOJOTHMH, IEICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeX)ACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OHMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESTEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OMOJIOTHYECKOTO
00pa3oBaHusl, HAJIMYME KOJOTUYECKOTO MPABOCO3HAHMSI, CTIOCOOHOCTHU CTaBUTh LIEJU U CTPOUTh
JKU3HEHHBIE ILJIAHBI.

JInuHOCTHBIE pe3yNabTaThl OCBOEHUS npeamera «buonorus» AOCTUTalOTCs B €IUHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMHM JIMYHOCTH, MATPUOTHU3MA,
YBa)XXCHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O U  TpaJulUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JInuHOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOTro npeaMeTa «bruosorus» A0IKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBna,
paciIMpeHre >KU3HEHHOI'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEeaTM3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

C(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYyYalolerocss Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)K€HUE 3aKOHA H
IIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEIILHOCTH MPH CO3JaHUU y4EOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNbHbIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENAENATh COOCTBEHHYIO TIO3ULMUIO 110 OTHOIIECHHIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUUTBIBaTh B CBOMX JI€HCTBHAX HEOOXOAUMOCTH  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU yO€XKIEHUSIMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAJIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOIO BBIMOJIHEHUS YYEOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPHKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;



2) IaTPHOTHYECKOr0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCUNCKOMN TPa’kJaHCKOW MACHTUYHOCTH, MaTPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepes PoauMHOMN, roprocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYpY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIbLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEAUI0 W MaMSITHUKaM IPUPOJIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE U Pa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeitHas yoex 1IEHHOCTb, TOTOBHOCTD K CIYKEHHIO U 3aiure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE MPOSIBISATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHusi, GOpMHUPOBAHMSA  KYJBTYPbl 310POBbS U
3MOLUOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U pealih3alus 3JJ0pOBOro U 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUUYECKUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHSITHI M OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U MICUXHUECKOMY 3/I0POBEBIO;

MOHMMAaHWE IIEHHOCTU TMPaBWJI WHIUBUAYATHLHOTO W KOJUJIEKTUBHOTO ©O€30MacHOro
MOBEJICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHHUS aJIKOTOJIS,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHKE IIEHHOCTH MacTepPCTBa, TPYJIOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIBHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOMN
HAIPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATH M CAMOCTOSITETHHO BBITIONHSTH
TaKyl JIeSITeIbHOCTb;

WHTEpEC K pazNu4HbIM chepam mpodeccHOHATBHON NIeATENbHOCTH, YMEHHUE COBEPIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO M CaMOOOPA30BAHHIO HAa MPOTSHKEHUU BCel
KU3HH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBILIEHUE YPOBHS IKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OMbITa MJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHHUe TN100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;



CIOCOOHOCTH UCIIOJIb30BaTh MPUOOpETaeMble IPU U3YUYEHUH OWOJIOTUH 3HAHUS U YMEHUS
IpU pelIeHUU MNpoOeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IIPaBWJI TIOBEJEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHHWE PABHOBECUS B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHBHOE HEIPUATHE ACUCTBUM, NMPHUHOCAIIUX BpEI OKpPYXKAlOLEH IPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJIOTMUECKUE IMOCIEIACTBUS MPEITPUHUMAEMbIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HaJIM4YUEe PA3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, SKOJIOTHYEeCKON KYyJIbTYpbI, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON MpaKTHUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTNYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKHA, OCHOBAHHOTO Ha JAMaliore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpPIICHCTBOBAHNE SA3bIKOBOM U YUTATENLCKOM KyJIBTYpPhI KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU ¥ TTO3HAHUS MUPA;

MOHUMaHUE clenu(PUKU OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHNHU LEJIOCTHOTO MPECTABICHUS 00 OKpYKatoIeM
MUpEe KakKk O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPAaHEHUS MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OWOJIOTUHU IJIi COBPEMEHHOW LMBUIU3AIMU: O0ECTIeUeHUs
HOBOTO YPOBHS Pa3BUTHS MEIHMIIMHBI, CO3/IaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble nMpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIIIEHUS 001el
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TIpaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIMOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MIOHMMaHHE CYIIHOCTH METO/OB IO3HAHHUS, UCIONb3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIS aHaidu3a U OOBSICHEHWS SBJICHUUN
OKPY’KaIOIIEro MUpa M MNPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE Hay4dHbIX ()aKTOB M MMEIOIIMXCSA JAHHBIX C LEJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OUOJOTMYECKUE 3HAHUS [UIsl PELICHUS
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH HAYYHOMH JESTebHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
UCCIIEIOBATEIbCKYIO JeSITeIbHOCTh HHAUBHUIyaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPhIBHOMY OOpa30oBaHHI0 U CamMO00pa3oBaHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSMU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHsI yueOHOro mnpenmMera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIE
(MexXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHONU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAyuYHbIM (akKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0OBaHNe, HaOII0eHNe, U3MEpEeHUe, HKCIEPUMEHT M IPYTuX), YHHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), 00ECIICUNBAOIINE
dbopMupoBaHre (PYHKIIMOHAIBHON TPaMOTHOCTH W COIMAILHOW KOMIIETCHIIUH OO0YYaroIIuXcs,
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUITMHAPHBIE,



MHUPOBO33PECHUYECKUE 3HAHUS M YHHBEpPCAIbHBbIC Yy4eOHBIC MACWCTBHS B IIO3HABATEIHHOU U
COLIMAJILHOM MPaKTHUKE.

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M AKTYaIM3HPOBATH IMPOOJIEMY, paccMaTrpuBarh eé
BCECTOPOHHE;

UCIOJB30BAaTh TNPH OCBOCHUHM 3HAHUM NPUEMBI JIOTMYECKOTO MBINUICHUS (aHaIu3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITH (BBIICATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHUSIMH);

ONpEAENATh LIETH JEeATeNIbHOCTH, 3aaBasi MapamMeTpbl M KPUTEPUU HMX JOCTHKEHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIbHOCTHU C MOCTABJICHHBIMHU LENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA Uil OOBsICHEHHsS] (aKTOB U SIBICHUM KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYXIeHUs (MHAYKTUBHBIC, NEAYKTUBHbBIC, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIE CPENICTBA JUISl TIPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKKe MPOTUBOPEYUN Pa3HOTO poia,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabatbIBaTh IJI1aH PEHICHUS MPOOIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUAIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESTEIbHOCTb, OLICHWBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISM,
OLICHUBATh PUCKH MOCIIEICTBUI IEITEILHOCTH;

KOOPJIUHUPOBATh W BBINONHATH pPabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble nccienoBaTebcKue 1eHCTBUS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspemnieHus mpooieM, CocoOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHUCKY METOJIOB
pelIeHus MPaKTHYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCTIOJB30BATh PA3IMYHBIE BUABI JESITEIHHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHSA, €Tr0
MHTEPIIPETAIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YUEOHBIX M COIMATBHBIX TIPOCKTOB;

(hopMHUPOBATh HAYYHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMU
HNOHATUSIMA U METOJIaMU; CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a/la4l B 00pa30BaTEIbHON
JESITENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISBJIATh TPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJlM3UPOBATh 3a1ady, BBIJABUTATH
TUIOTE3Y €€ pelIeHus, HAXOIUTh ApTYMEHTHI I JOKa3aTelIbCTBAa CBOMX YTBEPKIEHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TIONYYEHHBIE B XOAE peIICHHsS 3a7adyd pe3ylbTaThl, KPUTHYECKU
OILIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CHTYAIIUSM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITH IIeJICHANPABICHHBIA MOWCK TEPEHOCca CPEJICTB U CHOCOOOB JCHCTBHS B
podeCCHOHATILHYIO Cpeay;

YMETh TEPEHOCHTh 3HAHWS B T[IO3HABATEIbHYID W  MPAKTHYECKYI0  00JacTu
KHU3HENIEATEIIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJIMETHBIX 001acTeil;

BBIBUTATh HOBBIC WJCH, MpEAJararb OPUTHHAIBHBIC TOIXOABl M PEUICHHS, CTABHUTH
po0OJIeMbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHbIE PEIICHNUS.

Paborta ¢ undopmanmeii:

OPUEHTHUPOBATHCS B PA3NTMYHBIX MCTOYHHMKAX MH(POpMaIuu (TEKCTe ydeOHOTro mocobws,
HAYYHO-TIOMYJISIPHOM JTUTEeparype, OMOIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX



0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALUIO PA3IWYHBIX BHIOB U (HopM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMynHpOBaTh 3ampochl M MPUMEHSTH Pa3IM4YHBIE METOABI MpPHU TOUCKE U OTOOpe
Ouonoruueckoi nHGoOpMaIuu, HEOOXOAUMOI /1715 BHIIIOJIHEHUS YU4EOHbIX 3a/1a4;

npuoOOpeTaTh OMBIT UCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY THPEACTABICHUS OMOIOrMYECKON
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCIOJb30BaTh HAYYHBIA S3bIK B KAayeCTBE CpPEJCTBa IpU paboTe ¢ OHMOIOTHYECKOM
uH(popMalMel: NPUMEHITh XUMUYEeCKue, GU3NYECKue W MaTeMaTH4eCKHe 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpPYy, HCIIOJIb30BaTh U MPEoOpa3oOBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJAJIETh HAaBbIKAMHM pPAcClO3HAaBaHMA W 3aIlIUTHl MHPOpPMALUH, HHGOPMAIMOHHON
0e30MacHOCTH TNYHOCTH.

KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1elCTBUS

Oo0menue:

OCYILIECTBIIATH KOMMYHHKAIIMU BO BCEX c(pepax >KM3HU, aKTUBHO y4acTBOBAaTh B 1MAJIOre
WIH JUCKYCCHUU TIO CYIIECTBY OOCYXKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKIECHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJaud, Y4YWUThIBaTb WHTEPEChl U
COTJIACOBAHHOCTb MO3ULUN APYTUX YYACTHUKOB JUAJIOTA WM TUCKYCCHUH);

pacrno3HaBaThb HeBepOalIbHbIE CpEeACTBa OOILEHHS, MOHMMATh 3HAUEHUE COLHUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOIEHUS U B3aUMOJICHCTBUSI, MOHHUMATh HAMEPEHHUS
JIPYTUX JIOAEH, MPOSBIATh YBaXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBMecTHasi 1eATEJILHOCTD:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUYaIbHON pabOThI MpH
pelieHny OMOoJ0THYecKor pobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKY M METO/bl COBMECTHBIX JAEUCTBUN C y4ETOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh L€ COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAEIIATE POJIU C YYETOM MHEHUM
YYaCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh KauYeCTBO CBOETO BKJIA/1a M KAX/JIOTO YYaCTHUKA KOMaH/Ibl B OOl pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeasaraTb HOBbIE IIPOEKTHI, OLIEHUBATh WJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPAaTETMUYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryassTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszauus:

UCMOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS BBIABICHUS NPOOJIEM M UX peIleHus B
KU3HEHHBIX M YUCOHBIX CUTYaIIHsIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIeNIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEHCTBUSAX M TMOCTYIMKaX IO OTHOIIEHUIO K >XKMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaroIIHX;



CaMOCTOSITENIbHO OCYLIECTBIIATH MO3HABATEIbHYIO AEATEIbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJadd B 0Opa30BATENbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTaBJISITh IUIAH PELIEHUs IPOOIEMbI C YUETOM HMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacimpsATh paMK1 y4eOHOTO IIPeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieJ1aTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBICHUIO IIUPOKON 3pYIUIIMU B PA3HBIX 00JaCTAX
3HaHWUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HAaBbIKaMU I03HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBbIX AEHCTBUM
U MBICIIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh PUEMBI pedIIeKCUU
JUISL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHThI IPYTHX IIPU aHAIU3€ PE3YyIbTaTOB JAESITEIbHOCTH.

IIpunsiTue cedst U APyrux:

IIPUHUMATD ce0sl, IOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YNIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

MHNPEAMETHBIE PE3YJBbTATHBI

IIpenmetHbie pe3ynbTaThl ocBoeHus mporpammbl COO o 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy) HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCcTBUH 1O OCBOCHMIO, HHTEpPIpETalMM W NpeoOpa3oBaHUIO 3HAHWM, BHIBI
JESTEIIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWU B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
IpeMETHBIE PEe3yIbTaThl IPEICTaBICHBI 0 TOJaM 00yUYEeHHUSI.

IIpenmeTHble pe3ynbTaThl OCBOeHUs yueOHoro mnpeamera «buonormsi» B 10 kJacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U POJM OMOJOIMM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PAaCKpbIBaTh COJEpKaHUE OMOJIOIMYECKMX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opranusM, MeTabom3M (0OMeH BEILeCTB U MpeBpallleHre SHEPTUH ), TOMEocTa3 (CaMOoperysnus),
YPOBHEBas ~ OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHUE  (PEmpOayKIHs),
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKHE TEOpHM (KJIETOYHAas, XPOMOCOMHAas, MyTallOHHas,
LEHTpajbHas J0rMa MOJIEKYJsIpHOl Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H.U.
BaBuioBa) u ydeHus (0 eHTpax MHOT00Opa3us U MPOUCXOKACHUS KyIbTypHBIX pactenuii H.1.
Bagunosa), onpeaensTe rpaHUIBl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BIJIQJIETh METOAAMU HAYYHOTO MO3HAHH B OMOJOTMM: HAOIIOJCHNUE U OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus ¢ MpOBEAeHHE OHOJIOrHYEeCKOro
DKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHUE IIOJIyUYEHHBIX PE3YyJIbTaTOB, HMCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACIATH CYLIECCTBEHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApPHOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH INPOLIECCOB: OOMEHA BELIECTB U



MpEeBpaIeHNs] YHEPTUH B KIIETKE, (POTOCHHTE3a, MIACTHYECKOTO M DHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOKEHHS, UHIUBUAYATbHOIO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJyYeHHbIE 3HAHUS U1 00BICHEHUS! OUOJIOIrMYECKUX MPOLIECCOB U
SBJICHUH, /1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeueHus
0e30MacHOCTH CBOETO 3JI0POBbS U 3JI0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUs HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXKAIOWIEH NPUPOIHONW cpeae, MOHMMaHHE HEOOXOIUMOCTH
WCIOJIb30BAaHUs JOCTUKECHUIM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs pallOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE peuiath SJEeMEHTapHble TEHEeTHYECKHe 3aJauyd Ha MOHO- U JTUTHOpPHAHOE
CKpEIIMBaHKE, CLEIUICHHOE HACIIE0BaHUE, COCTABIATh CXEMbl MOHOTHMOPUHOTO CKPEIIMBAHUS
JUTSL TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COONIONATh NpaBUiIa MpPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYCCKH OICHWBATh W WHTEPIPETUPOBATH WH(GOPMAIIUIO OHOJIOTHYESCKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi MH(OpMAIHH, HAYYHO-TIONMYJISIPHBIC MaTEPHAJIbI), STHUYESCKHUE ACIIEKTHI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHbIC IHCHMEHHBIE W YCTHBIE COOOIIEeHUs, 0000IIas
OMOJOTHYECKYI0O HMH(POPMAIMI0 U3 HECKOJBKMX HMCTOYHHUKOB, T'PAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTrHbie pe3ynabTaThl OCBOeHHsS yueOHoro mnpeamera «buomorus» B 11 kJjacce
JTIOJKHBI OTPaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W POJIM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMUPOBAaHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpA U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
ouosiornu, PyHKIIMOHAILHON TPaMOTHOCTH Y€JIOBEKa JJI PEIICHUS KU3HEHHBIX 3aj[a4; YMEHUE
pacKpbIBaTh COJEp)KAHUE OWMOIIOTMYECKUX TEPMHHOB U TOHSATHUN: BUJ, MOMYIALHUS, T€HODOH],
HBOJIIOIMSA, JBWXKYIIUME CHIBI ((DakTOpbl) SBOMIONUU, MPUCTIOCOOIIEHHOCTh OPTraHU3MOB,
BUJI000pa3oBaHue, OJKONOTHYecKHue (aKTOPhI, OSKOCHUCTEMA, TMPOIYIEHTHI, KOHCYMEHTHI,
PeIyLIeHTHI, IIeNU MUTaHus, YKOJIOTHYeCcKas MupaMu/ia, OnoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouojormyeckue Teopuu (dBomtonmoHHas Teopuss Y. [lapBuHa,
CHHTETUYECKAsi TEOPHUSI IBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojactea K.M.
bopa, uepenoBaHus TnaBHBIX HampaBlieHWil u myteil sBomooruu A.H. CesepiioBa, ydeHus o
ouocdepe B.W. Bepnaackoro), onpeaensiTh rpaHUIbl X TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIAJeTh METOJaMH HAay4YHOTO TMO3HAHMS B OWOJIOTHH: HAOMIOJCHHE U OMHUCAaHUE
JKUBBIX CHCTEM, TIPOIIECCOB U SBJICHUHW, OpPraHW3amus W TPOBEICHHE OHOJIOTHUECKOTO
DKCIIEPUMEHTA, BBIIBIJKEHHWE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BETMYMHAMU, OOBSCHEHHE TOTYYEHHBIX PE3YIbTAaTOB, HCIOJIB30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUi U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIBI HA OCHOBAHWH TOMYYEHHBIX PE3YIbTATOB;

YMEHUE BBIJICISITh CYyIIECTBEHHBIC TPU3HAKN CTPOEHUST OMOJIOTHYECKUX 0OBEKTOB: BUJIOB,
HOMYJSAUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIIEHO30B U HKOCUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, JIEHCTBHUS DKOJIOTUYECKUX (PaKTOPOB Ha
OpTaHU3MBbI, IEPEHOCA BEIIIECTB U TIOTOKA YHEPTHH B YKOCHCTEMAaX, AHTPOIIOTCHHBIX N3MEHEHUI B
DKOCHCTEMax CBOEM MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHOT€OXMMHYECKHUX ITUKIOB B
ouocdepe;

YMEHHE TIPUMEHSTH MOJyY€HHBIC 3HAHUS I O0BSICHEHUS OMOIIOTUYECKUX MPOIIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELIECHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpY)KalOIIed MPUPOAHONU cpele, MOHMMaHHE HeOoOXOIUMOCTU



WCIIOJIb30BAHUS JIOCTHKEHU N COBPEMEHHOM ouonoruu TUTST paIoHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOTWYECKHE 3a/1a4M, COCTABIATH CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUCTeMaxX (I[eMH MUTaHUs);

YMEHHE BBIOIHATH JaOOpAaTOPHBIC W MPAKTUYECKUE pabOThI, COOIIIOIATh MpaBUiIa MPH
paboTe ¢ ydeOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH WHPOPMAIUIO OHOIOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS M3 Pa3jIMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepHaIbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3HIIUIO;

yMEHHE Cco37aBaThb COOCTBEHHbIE IUCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0O HMH(POPMAIUI0 W3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO UCIOJb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IIJNTAHUPOBAHUE
10 KJTACC (ounas ¢opma o6yuenus) u 11 KJITACC (ouno-3aounas popma oOydeHH)
1 yac B Heaemro, 34 Jaca B roJ

Komu
Ne TeMbl ypoKoB YECTB OCHOBEOE COZIeIKAHH® [Tnanupyemblie BUIBI yueOHOM
n/a 0 JEATETLHOCTH 00 YUarOIIHXCS
4acoB
Tema 1. buosiorus kak Hayka
1.1 | buonorus B cucremMe HayK 1 buonormst kak  Hayka. CBssm  Owonormm ¢ | PackpeiBath cojaepikaHWe TEPMUHOB WM TIOHSTHM:
0OIIECTBEHHBIMH, TEXHUYECKUMHU u JPYTMMU | HAYyYHOE€ MUPOBO33pEHHUE, HAy4Hasl KapTUHA MUpa,
€CTeCTBCHHBIMH Haykamu, (uiocodueli, peiauruei, | HaydHblid METOJ, THIIOTe3a, TEOPHUs, METOIbI
ATUKOM, JCTETUKOW H mpaBoM. Ponb Ouosoruu B | UCCIETOBAHUS.
(OopMHpPOBaHUN COBPEMEHHOH HAyYHOW KapTHHBI MUpA. | XapaKTepu30BaTh OMOJIOTHIO KaK HAyKy, €€ MECTO
CucreMa OMOOTHYECKUX HAYK. U poOJIb Cpeau JpYruX €CTECTBEHHBIX HayK.
JemoHncTpanuu: [lepeuucnsars pasaenbl OMONIOTMHU B COOTBETCTBUE
[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbios, [Ik. | ¢ 00beKkTaMu H3y4eHUsI.
Yorcon u ®@. Kpuk. HazpiBaTh BakHeElIIME OTpaciud OMOJOTHYECKHX
Tabmunet u  cxembl: «MeToasl TO3HAHMUS JKUBOM | 3HAHUU W 3ajauu, cTosmue nepen ouonorueit XXI
IPUPOJBD) B.
1.2 | MeTonbl NO3HaHUS KUBOU 1 MeTtoapl MO3HAHUA >KUBOM Tpuponbl (HaOmoaeHue, | PackpweiBaTh comepikaHue TEPMUHOB U TOHATHM:
MPUPOIBI OKCIIEPUMEHT, OMUCAaHUEe, M3MEpPEHHE, KiIacCHU(UKAIUs, | HAYYHBIA METOM, METOIbI UCCIICIOBAHUSI.
MOJICTIMPOBAHUE, CTATUCTHUECKas 00paboTKa JaHHBIX). | XapaKTepu30BaTh OCHOBHBIE METOJbI TO3HAHUS
JemMoHcTpanuu: KUBOM TNpUPOJBl: HAONIOAEHHUE, HKCIEPUMEHT,
Tabnuyer u cxemvi: «MeTOOsl TIO3HAHHUS JKUBOMU | ONKCaHUE, U3MEpPEHUE,
MIPUPOABD. Kiaccudukanms, MOJIETUPOBAHUE,
Jlabopamopnule u npakmuueckue pabomoi: cTaThCcTUYecKasi 00pabOTKa JaHHBIX
[TpaxTrueckas padota Ne 1. «Mconp30BaHue Pa3IMIHBIX
METOJIOB MPHU U3YUYEHUU OHOTOTHUECKUX OOHEKTOBY
Tema 2. )KuBbie cuCTEMBI U
UX OpraHu3aLus
2.1 | buonoruvyeckue CUCTEMBI, 1 JKuBble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3yueHus: | PackpbiBaTh copepKaHHe TEPMUHOB M TOHSITHIA:

MPOLIECCHI U UX U3YUYEHUE

onosoruu. OTIMYNE )KUBBIX CUCTEM OT HEOPraHHYECKOU
HPUPOABL.

CgoiicTBa OWOCHMCTEM M HUX pa3HOOOpa3ue. YPOBHHU
OpraHu3alui OMOCUCTEM: MOJIEKYJISIPHBIA, OPraHOUIHO-

cucrema, OuoJoruyeckass CHUCTEMa, 3JIEMEHTHI
CUCTEMBI, CTPYKTypa OHOCUCTEMBI, CBOKHCTBa
KUBBIX CHCTEM, OOMEH BEIECTB, Pa3MHOKEHHUE,
pocr, pa3BUTHE, HACJIEICTBEHHOCTb,
W3MEHUYHUBOCTD, pa3apaKUMOCTB,




KJIETOYHBIA, OPraHU3MEHHBIN, MOMYISIHOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMO-TEOLEHOTHYECKHIA), OMOC(EpHBIH.
Hayku, n3ydaromue OMOCUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHu3aluu.

Jlemoncmpayuu:

Tabnuyvr u cxemvl: «OCHOBHBIE MPHU3HAKU KUZHU»,
«YpoBHH

OpraHu3aly >KMBOU IPUPOJIBI».

Mopnens monexyisl JITHK

9HEPro3aBUCUMOCTb, YPOBHU OpraHU3alMU KU3HU
(buocucrem).

XapaKTepI/BOBaTB MMPUHIUIIBI opraHu3anun
ouocHucTeM: OTKPBITOCTD, BBICOKAas
YHnopsaA04CHHOCTD, caMoperyAanus,
HCPAPXHUYIHOCTD.

IlepeunciiATh yHHUBEpPCAIBHBIE CBOMCTBA KUBOI'O:
€IMHCTBO XMMHUYECKOTO COCTaBa, Pa3ApaxKMMOCTh,
JBUKEHHE, TOMEOCTas3, POCT U pa3BUTHE,
HACJIEICTBEHHOCTh, HU3MEHUYMUBOCTH, JBOJIOLIUS
(mpucnocobieHne K U3MEHSIOIINUMCS YCIIOBUSM).
[TpuBOIUTE MpUMEpPHI OUOCUCTEM PA3HOTO YPOBHS
OpraHM3alli U CPAaBHUBATH IMPOSIBICHUS CBOMCTB
KUBOTO HAa Pa3HBIX YPOBHAX. XapaKTepU30BaTh
OCHOBHBIE IPOLIECCHI, MIPOTEKAIOIINE B
Oouocuctemax: OOMEH BEILECTB M MpEeBpalleHUE
SHEPrUH, CAMOBOCIIPOU3BEIEHUE, CAMOPET YIS,
pa3BUTHE.

CobOmronate mpaBmia OEpeXHOTO OTHOIICHHUS K
YKUBOW IpUpOJIE

Tema 3. XuMHUdeCKHii COCTaB
U CTPOEHHUE KIIETKU

3.1

XUMHYECKUN COCTAB KJIETKH.
Bopna u muHepanbHbIe conu

XUMHYECKUHN COCTaB KJIIETKU. XUMUYECKUE DJIEMEHTBI:

MaKpO3JIEMEHTHI, MHUKPODJIEMEHTHI. Bona u
MUHEpaJbHbIC  BemecTBa.  DyHKOMM  BOABI W
MUHEpaNbHBIX BellecTB B kieTke. [lomnepikanue
OCMOTHYECKOT0 OajaHca.

Jlemoncmpayuu:

Juazcpammol: «PacripeeneHne XUMHUECKHUX 3JIEMEHTOB B
HEXUBOHU npupoze», «Pacnpenenenne XuMUYECKUX
AJIEMEHTOB B )KUBOW MPUPOIE».

Tabnuyer  u  cxemwi:  «llepmonmueckas  Tabnuua
XUMHUYECKHX 3JIEMEHTOBY, «CTpOCHHE MOJIEKYJIbl BOJIBI)

PackpsIBaTh copep:kaHWe TEPMUHOB M ITOHSATHMN:
3JIEMEHTHI-OMOTeHBI, MaKpO3JIEMEHTHI,
MHUKpPOJIEMEHTBI,  MHHEpaJbHbIE  BEIIECTBA,
MOJIEKYJIa BOJbI KaK JMIIONb, BOJOPOAHBIE CBS3H;
ruipouiibHbIE U THIPO(OOHBIE BEIIECTBA.
Jloka3bIBaTh €AMHCTBO JJIEMEHTHOI'O COCTaBa Kak
OJTHO U3 CBOVICTB KHMBOTO.

Pacnipenensate XUMHUYECKHUE 3JIEMEHTBI 110 TPYIIIIAM
B 3aBUCHMOCTH

OT KOJIMYECTBEHHOIO IIPEACTABUTEIILCTBA B
OpPraHM3ME; XapaKTEPHU30BaTh pOJIb OTAEIBHBIX
JJIEMEHTOB.




BBISBIIATE CBS3b MEXKAY COCTAaBOM, CTPOCHHEM
MOJIEKYJIBI XUMHYECKOTO COCOUHEHHUS M €ro
(GYHKIUSAME B KIIETKE

3.2 | benku. CocTtaB u cTpoeHHE benku. CoctaB u cTpocHHE OEIKOB. AMHHOKUCIOTHI — | PackpbhiBaTh cojepikaHue TEPMUHOB WU TIOHSATHM:
0enKkoB MOHOMepbl OenkoB. He3ameHuMble U 3aMEHHMBbIE | O€JKH, MOJIUMEpPbI, MOHOMEPHI, AMHUHOKHUCIOTHI,

AMHHOKHUCIIOTHl. AMUHOKHMCIOTHBI COCTaB. YPOBHHM | MENTHIHAS CBS3b, OJUICTITUA, ACHATYPALIUS.
CTPYKTYpbl ~ O€JKOBOM  MOJEKylbl  (HmepBUYHAsA, | XapaKTeprU30BaTh OEIKH KaK KJIacc OpraHU4YeCKHX
BTOPUYHAS, TPETHYHAss M YETBEPTHYHAS CTPYKTYpa). | COENUHEHHI; KIIAaCCU(PHUIIMPOBATE UX 110 CTPOCHUIO
XuMuyeckue  cBoiictBa  OenkoB.  buonoruueckue | (rmoOynspueie u  GuUOpWUISpHBIE — OENKH),
byHKIUHM O0CIKOB. /Jemoncmpayuu: MIEPEYUCIIATh U XapaKTePU30BaTh PYHKIIMH OCITKOB
Tabauysr u cxemwvl: «CTpOoCHUE MOJIEKYIIBI OEIKa.
Obopyodosanue: CBETOBOM MUKPOCKOII, MUKpPOIIpENapaThl

3.3 | ®epMeHTHI — OUOIOTHYECKHE depMeHTHl — Ononornueckue karanuzaropbl. CtpoeHue | PackpeiBath conepikaHue TEPMUHOB U TOHATHM:

KaTaJIn3aTOPhI depmenra: aKTHBHBIHI HEHTD, cyOctpaTtHas | GepMeHTBI, AaKTHUBHBIH IIEHTp, CyOCTpaTHas

cnenuduynocts. Kodepmentsl. Butamuupl. OTinuus | cnequuyHOCTb, KO(hepMEeHTHI, OenKu-
(epMEeHTOB OT HEOPTaHUYECKUX KaTaTU3aTOPOB. aKTHBATOPbI U OCTTKU-UHTHOUTOPHI.
Hemoncmpayuu: Yka3bIBaTh OTIIMYUS bepMeHTOB oT
Tabauywl u cxemwvl: «CTpoeHHE PEepMEHTAY. HEOPraHUYECKUX KaTalnu3aTOpOB.
Obopyooeanue:  obopynoBaHue s npoBeaeHus: | OObACHATDH poib (bepMeHTOB B
HaOJI0ICHNH, N3MEPEHNH, SKCIIEPUMEHTOB. (GYHKIMOHUPOBAHUM  KUBBIX CHUCTEM, B
Jlabopamopuvie u npakmuyeckue pabomol: MPOMBIIIJICHHOCTH, B MEIULIMHE, B MOBCEIHEBHON
JlabopaTtopHnast pabota Ne 1. «M3yueHnne KaTaquTUYECKON | )KU3HU YETIOBEKa
aKTUBHOCTH (epMeHTOB (Ha MpUMepe amuiia3bl WU
KaTaJyia3bl)»

3.4 | YrneBonsl. JIunuabt VYrneBoasl:  MoOHocaxapuibl  (TiIroko3a, pubo3a U | PackpeiBaTh copepikaHHe TEPMHUHOB M TOHSATHIA:
ne30kcuprbo3a), amcaxapuibl (caxaposa, JaKTo3a) U | YIJIEBOHI, MOHOCaXapHu/Ibl, JUCaxapyIbl,
nojucaxapuabl  (KpaxMai, TJIUKOTeH, LEeJUII0I03a). | IMoJIcaxapu/Isl, III0Ko3a, pudo3a, 1e3okcupnoosa,
Bbronorndeckne QyHKIIUU YTIEBOIOB. caxapo3a, JIaKTO3a, MallbTO3a,  IEJITI0II03a
Jlunupaer:  Tpurnaunepuasl, QGochomunuael, crepounsl. | (KIeT4arka), Kpaxmall, TJIMKOTeH;  JIUIMHIBI,
I'unpodunsHo-ruapoPoOHBIE CBOMCTBA. bruonornueckue | TpUraunepuasl (KUpbI, Macia), (ochoaumnuisl,
GYHKIMH TUTTUIOB. CTEpPOUIBI.

CpaBHEeHHE yTIIEBOAOB, OCIIKOB
HMCTOYHHKOB SHEPTUU.
Jlemoncmpayuu:

Tabnuywl u cxemol: «YTIEBOABDY, «JIUTHABI.

Obopyoosanue: 000pyaOoBaHUE

n JMIIMAOB Kak

XapaKkTepru30BaTh YIIEBOABI, JIMIHBI KaK KJacc
OpPraHUYECKUX COCIUHECHUM.

Knaccupunuposars yrieBoapl M JIMOUABL 10
CTPOCHUIO; TEPEUUCHIATh (YHKUIUU YTICBOIOB M
JUIHUJIOB.




TSt MIPOBEICHUS HaOJI0/ICHUH,

SKCIICPUMCHTOB

U3MEPECHU,

CxeMaTu4ecku WU300pakaTb CTPOCHUE MOJICKYI
YIIIEBOIOB, JINTUIOB

3.5 | HykiienHOBBIE KMCIIOTHI. Hyxneunossie kucnorsl: JJHK u PHK. Hykneorunst — | PackpsiBath conep:kaHue TEPMHUHOB U IIOHATHM:
ATO MOHOMEPBI HYKJIEHHOBBIX KUCIOT. CTpoeHue u GpyHKIuM | ne3okcupubonykinenHoBas  kuciora  (JJHK),
JHK. Ctpoenue u ¢ynkuuu PHK. AT®: crpoenue u | pubonykiennoBass kucinota (PHK), nykmeorup,
GyHKIHH. MOJIMHYKJICOTUAHAS  1enb  (MOJIMHYKJICOTHN),
Lemoncmpayuu: KoMmIuieMeHTapHoctb, pynkuuu JJHK (xpanenue un
Ilopmpemor: Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. | nepegaua HacnenctBeHHOW WHGOpPMAIUK); BHUIBI
OpaHKIIMH. PHK (mHpOpMAITMOHHAS, TPAaHCIIOPTHAS,
Tabauyvl u cxemol: pubocomanbHas); aneHosuHtpudochar (ATD),
«Hykneunosie kucnotsl; JJHK», «buocunres Oenkay, | MaKpoIpruyeckas CBs3b.
«Ctpoenne monekynbl ATD». XapakTepu3upoBaTb HYKJIEHMHOBBIE KHCIOTBI Kak
Obopyoosanue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl | XUMHUYECKUE COCTMHECHUS u HOCHUTEIH
HACJIEICTBEHHOU NH(OPMALIUH.
OTmeuaTh OCOOCHHOCTHM CTPOEHMSI  MOJEKYJ
HykjenHoBbIX kucioT (JJHK, PHK) u ATO.
CxeMaruuecku n300paxkarthb CTpPOCHHE
HYKJICOTHJIOB, MOJIEKYJl HYKJIEHMHOBBIX KHCIIOT,
ATD
3.6 | UcTopus u meroasl Huronoruss — Hayka o kiuetke. Knerounass Teopust — | PackpwiBaTh coiep:kaHu€ TEPMUHOB M IOHSATHIA:
U3YYEHHUS KIJIETKU. IpUMep B3aUMOJCHCTBUS UAEH M (aKTOB B HAyYHOM | KJI€TKa, LUTOJOTHUS; pPAaCKpbIBaTh COJIEp:KaHUE
Kinerounas teopust MMO3HAHUH. IOJIO)KEHUI KIIETOYHOW TEOpUH.
MeTopl U3y4eHHsI KIETKH. [lepeuucnatb ©  XapakTepu3oBaTb OCHOBHBIE
Lemoncmpayuu: METOJIbl W3Y4YEHMsI KIETKU: (IPUTOTOBIICHHE
Ilopmpemeoi. CpE30B,
A. JleBenryk, P. I'yk, T. llIBann, M. Ineitnen, K. bap, P. | okpamuBanue, MHUKPOCKOIIUPOBAHUE,
Bupxos. HeHTpudyrupoBaHue, KyJIbTUBUPOBAHNE KIIETOK U
Obopyooeanue: CBETOBOM MUKPOCKOII, MUKPOIIpENnapaTsl | TKaHeH)
PACTUTENBHBIX, JKUBOTHBIX W OaKTEPHUATBHBIX KIIETOK;
PUCYHKH ¢ MUKpOGhOTOrpadusMu KIETOK, TOTy4YEeHHBIE C
ITOMOIIIBIO CBETOBOTO U 3JIEKTPOHHOI'O MUKPOCKOIIA
3.7 | KneTka kak 1enocTHas Knerka xak wenoctHas >kuBas cucrema. OOmme | PackpeiBaTh conpepskaHre TEPMHUHOB M TOHSTHIA:

JKHBasi CHCTEMaA

NPU3HAKM KIJIETOK: 3aMKHyTas HapyXHas MeMOpaHa,
mosiekynsl JIHK kak renernueckuil anmapar, cucrema
cuHTe3a Oenka. TUmNbl KIETOK: JYKapHOTHYECKass H

KJICTKH (PYKapUOTHYECKas, IMPOKapHUOTHUYECKas),
mia3MaThudeckas  MeMOpaHa  (IIa3zMaiemMma),
TJIMKOKAJIMKC, TPAHCHOPT BeulecTB (IMACCHUBHBIN,




IPOKAaPUOTHYECKASL. OcobenHoctu CTPOCHUS
IIPOKAPUOTHYECKOM KIIETKH.

Knerounas CTEHKA OaxkTepuil. Crpoenue
JYKapuOTHYECKOM  KJIeTKM.  OCHOBHBIE  OTJIMYUSA
pacTUTENbHOW, JKUBOTHOW M  TPUOHOM  KIJIETKH.
IToBEpXHOCTHBIE CTPYKTYpPBl — KJIETOYHas CTEHKA,

[IIMKOKANMKC, UX ¢yHkuuu. [lnazmaTrnueckas memOpana,
ee CBOMCTBA U (PYHKIIHH.

Jlemoncmpayuu:

llopmpemui: A. JleBenryk, P. I'yk, T. lIBann, M.
[neinen, K. bap, P. Bupxos.

Tabnuyer u cxemvi: «CTpoeHUE DYKaPHUOTUYECKOM
KIeTKn», «CTpoeHue MKUBOTHON KieTku», «CTpoeHue
pacTUTENbHOU KIeTKW», «CTpOCHHE MPOKAPUOTUUECKOMN
KIIETKI».

Obopyoosanue: CBETOBOM MUKPOCKOII, MUKPOTIPENapaThl
PACTUTENBHBIX, )KUBOTHBIX M OAKTEPHAIBHBIX KJIETOK

aKTUBHBIN), SHAONKUTO3 ((paromuTos, MUHOIUTO3),
9K30IIMTO3, KIIETOYHASI CTCHKA, HYKJICOHU/I.
CpaBHUBaTh MEXKIy COOOW SyKapUOTHYECKHE U
MIPOKAPUOTHYCCKUE KIIETKH; OTMEYATh CXOJACTBO U
pa3nuuus B CTPOCHHHM  KJICTOK  OakTepHid,
YKUBOTHBIX, PACTEHUH ¥ rPHOOB

3.8

CtpoeHune 3yKapuoTHUECKON
KJIIETKU

[utoriasma u ee opraHouasl. OgHOMeMOpaHHbIE
opra"ousl kiaetku: J11C, annmapat ["osbKH, TM30COMBI.
ITosryaBTOHOMHBIE OpPraHOUIBI KIETKU: MHUTOXOHIPHH,
wiactuael. [IporcxoxxaeHrne MUTOXOHIPUNA U TUIACTHI.
Buner mnactua. HememOpaHHBIE OpraHoOMIIbI KIETKH:
pUOOCOMBI, KJIETOYHBIN LIEHTP, LIEHTPHOIN,PECHUYKH,
KryTUKU. OYHKIIMU OpraHOMI0B KJIETKU. BKitoueHus.
SAnpo — perynatopHselil neHTp KieTku. CTpoeHue spa:
saepHas 000J104Ka, KapuoIula3Ma, XpOMaTHH, SIPHIIIKO.
XpomocoMsl. TpaHCIIOPT BEIIECTB B KIIETKE.
Jlemoncmpayuu:

llopmpemu1: A. JleBenryk, P. I'yk, T. IlIBann, M.
[netinen, K. bap, P. Bupxos.

Tabnuyvr u cxemovr:. «CTpPOCHHE JYKAPUOTHUYECKOU
KIeTKn», «CTpoeHHe XUBOTHOM KieTkn», «CTpoeHue
pacTUTENIbHON KIETKW», «CTpoeHHEe MPOKAPUOTUYECKOMN
KJIETKHY,

PackpbIBaTh cojepxaHWe TEPMHUHOB U TOHSITHM:
[IUTOIUIa3Ma, OPTaHOWIBI, SHAOIUIA3MATHYECKast
cetb (OIIC), ammapatr [onbmkH, JTU30COMBI,
BaKyO0JIb, MUTOXOHJIPUH, TUTACTHIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JeUKOIIaCThI), pUOOCOMBI,
MUKPOTPYOOUKH, KJICTOYHBIH HEHTP
(ueHTpocoma), PeCHUYKH, >KTYTHKH, BKIIOUYEHUS,
AIpo,  AnepHas ~ o0oJlouKa,  KapuoIula3Ma,
XPOMATHH, SAPBIIIKO, XPOMOCOMBI.

OnuceBaTh CTPOEHUE DYKAPUOTHUYECKOW KIIETKU
no u300pakeHHsIM W Ha MHKpOIpenaparax;
KJIAaCCU(UIIUPOBATH OPTaHOMIbI

B 3aBHCHMOCTH OT OCOOEHHOCTEH MX CTPOCHHUs
(omHOMEMOpaHHBIE, JByMeMOpaHHbIE,
HEeMeMOpaHHBIC); OMHUCHIBATh (YHKIIUU KaxIO0TO
OpraHoujia B KJIETKE.

XapakTepu30BaTh KIETOYHOE SIPO KaK MECTO
XpaHeHus, nepenadd (yIBOCHHE XPOMOCOM) H




«Crtpoenne sapa KieTkuw». (Ob6opydosanue: CBETOBOU
MHUKPOCKOII,  MHKPOIIPENaparhl  PacTUTEIbHBIX  H
JKHUBOTHBIX KIJICTOK.

Jlabopamophule u npakmuueckue pabomoi:
Jlaboparopuas padora Ne 2. «3ydeHne cTpoeHUS KIETOK
pacTeHU, )KUBOTHBIX U OaKTEPHil TI0J] MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIPCIIapaTrax U UX OIMMCAHHULCH)

peanu3auuu  (TPAHCKPUIILKSA) HACIEACTBEHHOMN
nH(pOpMaLIUU KIETKH.

[lepeuncasiTb W ONMUCHIBATH KOMIIOHEHTHI Siipa U
ux QyHKIIUU;

CxeMaTu4HO U300paXkaTh CTPOCHUE PACTUTEIHHON
U JKUBOTHOU KJIETKH. OOBSICHATH OHOJIOTHYECKOe
3HAa4YCHUE TPAHCIIOPTA BEIIECTB B KIIETKE

Tema 4. XKuzHeneaTeabHOCTh
KJIETKHU

4.1

OOMeH BEIIECTB.
ITmacTuueckuii oOMeH.
dorocuHTE3. XEMOCHUHTES

OOmeHn BemiecTB, WJIM MeTa0OMU3M. ACCHUMMISAIUS
(rutacTuueckuit o0OMeH) u IIUCCUMMIISALIAS
(3HEepreTUYecKuii 0OMEH) — JIB€ CTOPOHBI STUHOTO
npouecca Merabonusma. Poiib 3aKOHOB COXpaHEHUs
BEIECTBA U SHEPTrUU B MOHUMAHUU MeTabonu3ma. THurmsl
oOMeHa BeIecTB: aBTOTPO(HBINH 1 reTepoTpodHEIA. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAILIEHUN YHEPTUU
B kietke. dortocunre3. CBeroBas U TeMHOBas (hasbl
¢dorocunTesa. Peakuuu QorocunTesa. IddekTuBHOCTH
doTocunTe3a. 3HaueHue (HOTOCHHTE3a JIS JKU3HH Ha
3emie. BnusHue ycnoBuii cpenbl Ha (DOTOCHHTE3 H
CHOCOOBI  TIOBBIICHUS ~ €r0  MPOXYKTHBHOCTH Y
KYJIBbTYPHBIX PACTCHUH.

XeMOCHUHTE3. XeMOCUHTE3UPYIOLINE
3Ha4yeHHe XeMOCUHTEe3a JUIs )KU3HH Ha 3emie.
Jlemoncmpayuu:

Ilopmpemui: K. A. Tumupsizes.

Tabauywl u cxemwl: «XmoportacT», «OOTOCHHTE3

OaxkTepuu.

PackpbiBaTh conepkaHWe TEPMUHOB W TOHSITHU:
oOMEH BeIIECTB ¥ TPEBpAIICHUE DSHEPTUU
(MeTaboMM3M),  aCCUMWJISALMSA,  IJIACTHYCCKUUN
oOMmeH,

JMCCUMUIIAIINS, DHEPTeTUYCCKUI OOMeH,
dorocunte3,  ¢oromms,  HochopuapoBaHue,
MEPEHOCYHK IMPOTOHOB, XEMOCHHTE3.

OnuceiBaTh dboTocuHTE3, MIPOLECCHI,
MPOTEKAOIIEe B CBETOBOM U TEMHOBOH (ase.
BEISBISTE MPUIMHHO-CIICICTBEHHBIC CBSA3H MEXKTY
MOTJIONIEHUEM COJTHEYHOM YHEPTHH XJIOPOPHIIIOM
U cuHTe30M Mojiekyn ATO.

CpaBHUBaTh HUCXOJHBIE BEIIECTBA, KOHEYHBIE
MPOAYKTHl W YCJIOBHS TPOTCKAHWS pPeaKiuid
CBETOBOM U TEMHOBOM (pa3bl HhOTOCHHTERA;
CpaBHuBaTh ()OTOCHHTE3 U XEMOCHHTE3.
OnenuBaTh 3HaYeHHE (POTOCHHTE3a U XEMOCHUHTE3a
JUIA )KU3HU Ha 3eMiie

4.2

DHepreTudyeckuii o0OMeH

DHepretudyeckuii oOMeH B KieTke. Pacmieruienue
BEICCTB, BBIJICIICHHEC W AaKKyMYJIHUPOBAaHUE DHEPTUU B
KJIETKe. JTalbl JHepreTudyeckoro oodOmena. [nmkomus.
Bbpoxxenue u ero BUIBI.

KucnoponHoe okucieHHe, WM KJIETOYHOE JbIXaHHUE.
OxkucnurensHoe (ochopmmpoBanue. DPHEKTUBHOCTH
HHEPreTHYECKOro 0OMeHa.

Jlemoncmpayuu:

PackpbiBaTh copep:kaHue€ TEPMUHOB M TOHSATHMA:
SHEPTETUYECKUI oOMeH, TJIMKOJIN3,
MOJIOYHOKHCJI0€ OpOKEeHHE, CTUPTOBOE OpOKEeHHE,
OMOJI0rMYecKOe OKHCIIEHUE, KIIETOUHOE JIbIXaHUE,
TUCCUMUIISALINS, (PEPMEHT.

XapakTepru3oBaTh OOMEH BEIIECTB U MpeBpallleHne
sHepruu (MeTabonm3M) Kak OJHO WX CBOWCTB
KHUBOTO.




Tabauyer u cxemwvr: «Tunbl nuTaHusy, «MeTabomu3zM»,
«MuTtoxoHAPHUS», «IHEPTETUUECKHI OOMEH»

[lepeuncasitb OCOOEHHOCTH IUIACTHYECKOTO U
HHEPIreTUYECKOro oOMeHa B KJIETKE;
YCTAaHABJIMBATh B3aUMOCBS3b MEX]ly HUMHU.
Paznuuate THIBI OOMEHa BEIIECTB B KIIETKE:
aBTOTPOQHBIN U TeTepOTPOPHBII.

OnuceiBaTh 3Tambl 3HEPreTHYECKOro oOMeHa
(mOATrOTOBUTEIBHBIN, OECKUCIOPOIHBIH,
KHUCJIOPOAHBII) M CPaBHUBATh UX MEXKIY COOOH.
XapakTepu30BaTh PeaKIUH [NINKOIN3a, OpOKEHMS,
KJICTOYHOTO JIbIXaHUS; BBIABISATH HPUYMHHO-
CIIEICTBEHHBIE  CBSI3U  MEXIY  TJIUMKOJIU30M,
KJICTOYHBIM JIbIXaHHEM U CUHTE30M MoJieKya ATO.
CpaBauBath 3G(HEeKTUBHOCTH OECKHCIOPOJIHOTO U
KHCJIOPOAHOTO 3TaroB

4.3 | buocunTes Genka Peaxnun MaTpUYHOIO CHUHTE3a. I'enetnueckas | PackpbiBaTh coxepaHue TEPMHHOB MU ITOHATHI:
unpopmanus wu JIHK. Peammzanus reHeTHYEeCKO# | reH, TEHETHYECKMH KOJI, MATPUYHBIA CHHTE3,
nH(pOpMaLUU B KIIETKE. TPAHCKPUIILNS, TPAHCIALUSA, KOJOH, aHTUKOJIOH,
I'enetnueckuii kox u ero cpoiictBa. Tpanckpunuus — | pubocoma, LEHTpajbHas JOTMa, MOJIEKYyJspHas
matpuuHblii cuHte3 PHK. Tpancnsaums — OuocunTe3 | Guoorus.
Oenka. Oransl TpaHcaauu. KonupoBanue aMMHOKUCIOT. | OnpeAensTh CBOMCTBA TI'€HETUYECKOTo  KoJa
Posb pubocom B GuocunTese Oenka. (TpUIIETHOCTD, OJHO3HAYHOCTD, BBIPOXKIEHHOCTb,
Lemoncmpayuu: YHHUBEPCAIbHOCTB, HEIEPEKPbIBAEMOCTb,
Ilopmpemui: H.K. Kosb110B. HETIPEPBIBHOCTB ).
Tabnuyvr u cxemwvr: «Ctpoenue JJHK», «Ctpoenue u | OnuchiBaTh 3Tambl peaqn3alliil HacleICTBEHHON
(GyHKIIMOHUPOBAHHE TeHay, «CuHre3 Oenka», | ”HGOPMaLIUU B KIIETKE.
«Pemmukanus [ITHK», «I"eneTnueckuii Koa». CpaBHuBaTh peakUMM MaTPUYHOIO  CHUHTE3a
Obopyoosanue: monenu- anrumkaiuu «Y asoenune JIHK | monexyn PHK u 6enka B kineTke
U TpaHCKpunims», «buocnnTes Oenka»

4.4 | Hexsierounblie popmbl )KM3HU Hexnerounsie Qopmbl ku3Hu — BHpychl. Mcrtopus | PackpeiBaTh conepikaHue TEPMUHOB U TOHSATHM:

— BUPYCHI

oTkpbITUs BupycoB (1. 1. MBanoBckuit). OcoOeHHOCTH
CTPOCHUS M )KHU3HEHHOTO IHKJIAa BUPYCOB. bakTepuodarm.
bonesnu pacteHuid, >)kUBOTHBIX U YEIOBEKA, BHI3IBAEMBIE
BUpycamu. Bupyc ummynoaeduiura genoseka (BUY) —
Bo30yautens  CIIMJla. OOpaTHas  TpaHCKpPHUIIIUS,
peBepTasa u MHTErpasa. [Ipodunaktuka
pacmipocTpaHeHHS] BUPYCHBIX 3a00ICBaHMIA.

BUPYC, BUPYCOJIOT S, Karicu 1, bakTepuodar, BUpyc
nMmmyHoaeduiuta yenoeka (BIY), onkoreHHbie
BUPYCHI.

XapakTepu3oBaTh BHPYChl KaK HEKJIECTOYHYIO
dbopMy  KH3HU; OCOOEHHOCTH CTPOCHHS U
KU3HENICITCIIbHOCTH BUPYCOB.




Jlemoncmpayuu:

Ilopmpemeui: ]1. . IBaHOBCKHIA.

Tabauyer u cxemvi: «Bupycb», «bakrepuodarny;
«Ctpoenne u xu3HeHHbId 1ukia Bupyca CIIM/a,
Oaktepuodara.

Obopyoosanue: Monenb ctpyktypbl JIHK; Marnuthas
Moelb-anriuKaus «CTpoeHUue KIETKI

OnuceiBaTh  KU3HEHHBIH  IHKI  BHUPYCOB
UMMYyHOZepUIIUTa 4YellOBeKa; pa3inyaThb Ha
pucynkax BTM ((Bupyc TtabayHOi MO3aWKH),
Oakrepuodar, BIY.
O060CHOBBIBATH u
PO UIaAKTUKH
3a0oseBaHui
KHILICYHBIE,
UHEKITHS)

coOnroaaTh MeEpbI
pacrpoCcTpaHeHHsl  BUPYCHBIX
(pecriupaTopHble,  KENYI0YHO-
kiemeBorn  sHNedamur, BUY-

Tema 5. PazmHOXeHHE U
WHAUBUIYAIbHOE PAa3BUTHE
OpPraHn3MOB

5.1

JKW3HEHHBIN MUK KICTKH.
Jenenue kineTku. MuTos

Kiierounblii 1UKI, WM >KU3HEHHBIM LMK KIETKH.
WUnrtepdaza u wmuto3. Ilpomeccsl, mnporekaromue B
unTepdaze. Perukanus — peakiusi MATpPUYHOTO CUHTE3a
JHK. Ctpoenne xpomocoM. XpOMOCOMHBIN Habop —
KapuoOTHUIl. JIMMIONAHBIA M TallJIOUIHBI XPOMOCOMHBIE
Habopel.  Xpomatuael. lluTonmoruueckre  OCHOBBI
Pa3MHOKEHUS u WMHJMBH1yaJIbHOTO pa3BUTHSA
opranu3MoB. Jlenenue kiaeTku — MuTo3. CTaauu MUTO3A.
[Ipoueccsl, TPOUCXOASIIINE HA Pa3HbIX CTAIUAX MUTO3A.
buonornueckuit cmpicn mwurtosa. I[Iporpammmpyemas
ru0esb KIETKH — aromnTo3.

Jlemoncmpayuu:

Tabauyser u cxemwvr: «KneTouHslid UUKI», «Pemnukamms
JHK», «CtpoeHne XxpoMocoMbl», «MHUTO3»; MarHuTHas
Moenb-anmiukanus «/enenue knetkn»; moaens JJHK.
Obopyodosanue: CBETOBOI MUKPOCKOII U MUKpOIpenapar
«KapuokunHes B KJIETKaX KOPEIKa JIyKay.
Jlabopamopuvie u npakmuyeckue pabomul:
Jlaboparopuas pabota Ne 3. «HaGmrogenwe murTo3a B
KJIeTKaXx KOHYMKa KOpeliKa JIyka Ha TOTOBBIX
MUKpOIIpenaparax»

PackpbiBaTh cojepxaHU€ TEPMHUHOB U TOHSITHM:
KJIETOYHBIM IMKJI, WHTepdasza, peayluIHKamus,
XpoMocoMa, KapHOTHII, rarIouIHbIH,
JUTUIOUTHBI XPOMOCOMHBIH Ha0Op, XpOMaTHJIbI;
MHUTO3 €ro cTajuu: npodasza, Mmeradasza, aHadaza,

Tenodasa.
OnuceiBath KU3HEHHBIH UK KIIETKY;
MNEPCUHUCIIATD u XapaKTCPU30BaATh NnepruoabI

KJIETOYHOTO 1IMKJIa, CPAaBHUBATh UX MEXIY COOOM.
OnuceIBaTh CTPOCHHE XPOMOCOM, KapHOTHUIIOB
OpPraHHU3MOB, CPaBHHUBATh XPOMOCOMHBIE HaOOPBI
KJIETOK.

CpaBHMBaTh CTaAUU MUTO3A.

Paznuuate Ha MUKpompenapaTax

Y PUCYHKaX CTaJuu MUTO3A.

PackpriBaTh OMOTOTHYECKUN CMBICT MUTO3a




5.2 | ®opMbl pa3MHOXKEHHUS @®opMbl  pa3MHOXKEHHUS OpraHM3MoOB: Oecrnonoe U | PackpbiBaTh colepKaHWe TEPMHHOB U TOHSATHIA:
OpPraHU3MOB nojoBoe. Buapl 0Oecnonoro pa3MHOXKEHMs: JelieHHE | pa3MHOXEHHE, KJIOH, IIOJOBbIe KJIETKH (raMeTsl),
HaJBO€ M IIOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, | AWLIEKJIETKA, CIIEpMAaTO30uJ, 3Ur0Ta, [EJIECHUE
CHopooOpa3oBaHUE,  BEreTaTUBHOE  PAa3MHOXKEHHUE. | HAJBOE, IIOYKOBAHHUE, CIOpYJIALMS,
HcKyccTBEHHOE — KJIOHMPOBAaHWE  OPraHM3MOB,  €ro | (pparmMeHTanus, BereTaTUBHOE pPa3MHOXKEHUE,
3HAYEHUE JUIS CEJIEKLINH. CEMEHHOE pa3MHOXXCHHE, OIBUICHUE, JBOWHOE
[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIOI0ro. OILJIOJIOTBOPEHUE, IIOJIOBBIE JKEJIE€3bl, CEMEHHUKH,
Lemoncmpayuu: SUYHUKH, OILJIOIOTBOPEHUE (HapyxHoe,
Tabauyvr  u  cxemvl.  «DopMBI  pa3MHOMKEHHUS | BHYTPEHHEE).
OpPraHu3MOBY, «/IBOMHOE OIIOAOTBOPEHHE Y LIBETKOBBIX | XapaKTepU30BaTh OCOOCHHOCTH U  3HAYCHHE
pacTeHui», «Jlenenune KJIETKU OakTepuny», | GECIIONOrO U MOJIOBOTO CIIOCOOOB Pa3MHOKEHHUSL.
«BereratuBHoe pa3smMHOXeHue pacteHuily, «CtpoeHue | Boiaensate Buisl  0ecHojoro  pa3MHOMKEHMS;
MIOJIOBBIX KJIETOK) BBISBJISITH B3aUMOCBSI3M  MexaAy ¢GopMaMu U
croco0amMM pa3MHOXKEHHUS, U UX OUOJIOTHYECKUM
3HAYEHHUEM.
Bnaners npuéMaMu BEreTaTUBHOTO Pa3MHOKEHUS
KYJIbTYPHBIX PACTEeHHH (Ha MpUMepe KOMHATHBIX ).
XapakTepHu30BaTh IMOJIOBBIE KJIETKHU: SUIEKIETKH,
CIEpMAaTO30M/Ibl; BBIABIATH OCOOEHHOCTH HX
CTPOCHMSI
5.3 | Meiio3 Meiio3. Craguu meiiosa. [Ipouecchl, npoucxoasiue Ha | PackpeiBaTh conep)kaHue TEPMUHOB U TOHSATHM:
craausax wmenosa. lloBeneHne XpoMOcCOM B MeEHO3€. | MEMO3, KOHBIOTAMSA  XPOMOCOM,  IEPEKPECT
Kpoccunrosep. buonornueckuif cmpica M 3HaueHUe | (KPOCCHUHIOBEP) XPOMOCOM, T'aMETHI.
Meno3a. XapakTepHu30BaTh MEH03 Kak CIOCO0 KIETOYHOTO
Lemoncmpayuu: JIeNIeHUsl;  ONMUChIBaThH MEHW03 1O  CTaausM;
Tabnuysl u cxemsi: «JleneHue KIETKH», «Meno3». CpaBHMBATh CTAJANM MEH03a U MUTO3A.
Obopyoosanue: wmonens JIHK; wmarautHas w™openb- | Paznmuuate Ha  puUCyHKaxX CTaaiud  Meio3a;
anmuMkanus «JleneHue KIeTKu» pacKpbIBaTh OMOJIOTHYECKOE 3HAUEHHE Meiio3a
5.4 | O6pa3oBaHue U pa3BUTHE ["amerorenes — npouecc 00pa3zoBaHUs MOJOBLIX KIETOK Yy | PackpbiBaTh conep)kaHue TEPMUHOB U TOHSATHM:

IIOJIOBBIX KJIETOK.
Ormion0TBOpEHNE

JKMBOTHBIX. [10NOBEIE JKEIIE3bl: CEMCHHHUKH M SHYHUKH.
O06pa3oBaHrne W pa3BUTHE TMOJOBBIX KIETOK — TaMeT
(cmepmaro3ouj, sHLEKIETKAa) — CHOEpMATOreHe3 |
ooreHe3. (OCOOEHHOCTH CTPOCHHS  SULEKIETOK |
crepmaTto3ouaoB. Omiogorsopenue. [laprenorenes.
Jlemoncmpayuu:

ramMeToreHes, CIIepMaTOreHes, OOT€He3,
CIIEpPMAaTO30H/I, aKpOCOMa, STUIEKIICTKA, TIOJIIPHBIC
TeNbIIa.

XapakTepru3oBaTh OCOOEHHOCTH TaMeToreHesa y
JKUBOTHBIX M €r0 CTaJHWH, IIOJOBbIE KIIETKH
KUBOTHBIX U OMHCHIBATh MPOIIECC UX PA3BUTHUS.
CpaBHUBATH CIIEPMATOTEHE3 U OOTEHE3.




Tabauyvr u cxemvlr: «lIpsmMoe U HEmpsiMOe Pa3BUTHER,
«["ameToreHe3 y MJCKOMUTAIOMIUX U YEIOBEKAY.
Obopyoosanue: Monenb Merada3sHOW XPOMOCOMEI,
MHUKPOCKOII, MUKpOIIpEnapaTsl «CriepMaTO30U/IbI
MJICKOITUTAIOIIETO», «SIHILIEKIIETKA MIEKOIIUTAIOLLIETO.
Jlabopamopnvie u npakmuyeckue pabomol:
Jlaboparopuass pabora Ne 4. «/3ydyeHue CTpOeHUs
MOJIOBBIX KJIETOK HA TOTOBBIX MUKpPOIpPENapaTax»»

OnuceiBaTh  OIUIOAOTBOPEHUE, OMOJIOIMYECKOE

3HAYCHHUE OILIOJOTBOPCHUA

5.5 | UnauBuayanbHOE pa3BUTHE NunuBunyansHOE pa3BuTHe (onrorenes). | PackpsiBaTh copep:kaHU€ TEPMHUHOB M TOHSATHIA:
OpraHU3MOB OMOpuoHanbHOe paszBuTHe (3MOpHOreHe3). DTambl | OHTOT€HE3, SMOpPUOTeHe3, 3UroTa, JIpoOJIeHHUE,
AMOPHOHAIILHOTO PAa3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX: | OJIaCTOMEpHI, TacTpyia, HEHpyia, OpraHoreHes;
Ipo0IieHne, racTpyJIslLus, OpraHOTeHes. 3apOABIILEBbIE JIUCTKHU: SKTOAEpMa, Me30Jepma,
[TocTambOpuoHamsHOE pa3BUTHE. Tumel | BHTOEpMA;  MOCTAIMOPHUOHAIBLHOE  Pa3BUTHUE:
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: TMPSAMOE, HE MPsIMOe | MPsAMOE U HempsiMoe (JIMYMHOYHOE); MeTaMopdo3,
(iuumHouHoe).  BimsiHue  cpeapl  HAa  pa3BUTHE | MEracmopa, MHMKPOCIOpa, MbUIBIIEBOEC  3€pHO,
OpraHU3MOB; (bakTopsl, CIIOCOOHBIE  BBI3BIBAThH | CIEPMUU,  3apOJBIIIEBBI  MEIIOK, JBOITHOE
BpPO’KJICHHBIE YPOJICTBA. OILJIOIOTBOPEHHUE.
Poct u pasButne pacteHuil. OHTOTE€HE3 IBETKOBOTO | OmpenensTh dSTanbl AMOPUOHAIBLHOTO Pa3BUTHUS
pacTeHus: CTPOCHHE CEMEHH, CTaIUU PA3BUTHSI. XOPJIOBBIX HA CXEMax W Ipernaparax U ONHUCHIBATH
Llemoncmpayuu: MPOLIECCHl, MPOUCXOJAIIME Ha KaXJOM JTarle.
Tabauyvl u cxemvr. «OCHOBHBIC CTaauu OHTOreHe3ay, | CpaBHUBATh TNEPUOJLI OHTOTEHE3a; MPSMOE |
«IpsMmoe u  HempsiMoe  pa3BuUTHE»,  «/IBoifHOe | HEempsiMoe (JIMYMHOYHOE) TMOCTIMOpPHOHAIBHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUIN pa3BUTHE, 3apOJBIINIA YEJOBEKa U  JIPYTrUX
XOpJOBBIX.
OOBACHATH OMOJIOTUYECKOE 3HAUYEHUE Pa3BUTHUS C
MeTamopho30M; OTpHUILIATENILHOE BIIMSIHUE
QJIKOTOJISl, HUKOTHMHA W JPYTHUX TEPaTOreHHBIX
(hakTOpOB Ha pPa3BUTHE 3aPO/IBIIIIA YETIOBEKA.
OnuceIBaTh MPOLECC IBOMHOTO OIIOIOTBOPEHUS Y
IBETKOBBIX pPACTEHUM
Tema 6. HacnencTtBeHHOCTE U
M3MEHYMBOCTH OPTaHU3MOB
6.1 | 'eneruka — Hayka o [Ipenmer u 3agaum reHeTuku. Posb 1uTonoruu U | PackpbiBaTh colep:KaHUME TEPMUHOB U TOHSTH:

HaCJICACTBCHHOCTHU U
HN3MEHYHUBOCTH

SMOpPHOJIOTUM B  CTAHOBIIGHWM T'EHETHKU. Bkiag
POCCHUHCKMX U 3apyOeXHBIX YYEHBIX B pa3BHUTHE

TeH, TEHOM, TCHOTHUI, (EHOTUII, XPOMOCOMBI,
aJuleTbHbIE  TeHbl  (aulenu),  TOMO3UIOTa,
reTepO3UroTa, JOMUHAHTHBIM TMpu3HAK (TeH),




FEHETUKU. MeToJbl TI'eHETUKU (FMOpUI0I0TrHYECKUH,
LUTOI€HETHUYECKUI, MOJICKYIISIPHO-T€HETUYECKUIA ).

OcHOBHBIE T€HCTUYCCKUC IIOHATHUA. T'enetnyeckas
CHUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKPELUBaHUM.
JleMoHCTpauu:

[Toptpetsr: I'. Mennens, T. Mopran, H. 1. Basunos, C.
C. YerBepukos, H. B. Tumodees-PecoBckuii.
Oo6opynoBanue: Moaelb- anukanus «MoHoruopuaHoe
CKpelrBaHuey, repdapuii «I opox moceBHOM»

pelecCUBHbI NpU3HAK (T€H), YHUCTas JIMHMS,
THOPHI.

[lepeuncnatb W XapakTepuU3OBaTb  METOJBI
TE€HETUKHU: rUOPHUI0TOTHUECKUH,
LUTOI€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUN;
JOMMHAHTHBIE W PELECCUBHbIE  MPU3HAKU
pacTeHUH U KUBOTHBIX.

[Tonb30BaTbCsl T€HETUYECKOM TEPMHUHOJIOTHEN H
CUMBOJIMKOM ISl 3allCH T'€HOTHUIHYECKUX CXEM
CKpELIMBaHUs

6.2 | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HACJICI0BAHUS MIPU3HAKOB, | PackpbiBaTh copep)kaHue€ TEPMUHOB M TOHSTHIA:
HACJIEI0BAHMS IIPU3HAKOB. ycraHoBieHHsle [.  Menngenem. MoHOruOpuaHOE | MOHOTUOPUIHOE CKpellMBaHUe, (PEHOTUIMTHYECKHE
Monorubpuatnoe CKpeIrBaHue. 3aKOH eIUHO00pa3usi TMOPUIOB MEPBOTO | TPYMIbI, THOPHIOIOTUYECKUN METOMA, YHCTHIC
CKpELIMBaHUE nokoneHusi.  llpaBunmo ~ nmomMuHMpoBaHUS.  3aKOH | JTUHUHM,  JOMHHHMpPOBaHHE  TeHOB  (IIOJIHOE,

pacillelUIeHds] IpU3HAKoB. ['MmoTe3a 4YMCTOTHI TraMeT. | HEMOJIHOE), pacllelUIeHHE B TOTOMCTBE.
[TonHOE M HEMONIHOE JOMUHUPOBAHHUE. OnuceiBaTh METOAMKY MPOBEICHUS
Jlemoncmpayuu: I'. MeHienem OnbITOB IO U3YYEHUIO HACIEAOBAHUS
Ilopmpemui: I'. Menens. OJIHOM mapsl MPU3HAKOB y TOPOXaA IIOCEBHOTO.
Tabauyvl u cxemor. «MOHOTHOPUIHOE CKpelIMBaHUE W | PacKpbiBaTh cojJepikaHHe 3aKOHOB €IMHOOOpa3us
€ro IUTOT€HEeTUYEeCKasi OCHOBAY, «3aKOH pacIICINICHUs U | THOPUIOB  TMEpPBOTO  TOKOJIGHHUST H  3aKOHa
€ro I[MTOreHETUYEeCKass OCHOBa», <«3aKOH YHCTOTHI | PACLIETUICHUS.
rameTy. OOBACHATH THUIMOTE3Y YUCTOTHI TaMET.
Obopyoosanue: 3anuceiBaTh CXEMBI MOHOTHOPHUIHOTO
MoJIeH-anTianKanuu «MOHOTHOPHIHOE CKPEUIMBAaHUE, | CKPEIIMBAHUsI, OOBSICHATH €ro IIMTOJOTHYECKHe
«Hemonmnoe  momuHupoBaHue», TepOapuii  «[OpoX | OCHOBBI M pemniaTh TE€HETHYECKHWE 3aJadd Ha
IIOCEBHON» MOHOTHOPUAHOE CKpEIMBaHHE

6.3 | AurubGpunHoe CKpenrBaHue. JurubpunHoe ckpemuBaHue. 3akoH He3aBHUCUMOro | PackpbIBaTh cojepaHHE TEPMHUHOB M TMOHSTHIA:

3aK0H HE3aBHCUMOI'O
HacCJICOJOBAaHUA IIPU3HAKOB

HacJe0BaHUs MPU3HAKOB. [[uTOoreHernueckue OCHOBBI
JTUTHOPUTHOTO CKpeIIBaHUA. AHanuzupytoniee
ckpemuBanue.  Mcmonp3oBaHME — aHAIM3UPYIOILIETO
CKpEITUBAHMS IJIs1 OTIPEICTICHUSI TEHOTUITA OCOOH.
Jlemoncmpayuu:

Ilopmpempui: I'. MeHnenb.

Tabnuysr u cxemol: «JluruOpugHOE CKpEIIMBAHUEY,
«uronornueckue OCHOBBI TUTHOPHUIHOTO

IUTUOPUTHOE
CKpelIuBaHue.
OnuceiBath onbIThl I'. MeHzaenss mo u3y4eHHUIo
HacJeJOBaHUS JIBYX IMap TPHU3HAKOB y Topoxa
MIOCEBHOTO.

PackpeiBaTh conepikaHue 3aKOHa HE3aBHCHUMOIO
HaCJICAOBaHUA ITPU3HAKOB.

[IpuMeHsATh MaTEMAaTUYECKUM pacyeT ¢ MOMONIBIO
METO/Ia MEPEMHOKEHUSI BEPOSITHOCTEN U 3aIKCh C

CKpCIIMBAHUC, AHAJIMU3UPYIOIICC




ckpeuuBanusy. Obopydoganue: MOJECIb- ANTUTAKAIUS
«lurnOpuHOE CKpEIIMBAHIE

MTOMOIIIBIO (eHOTHITHYECKHIX panuKaioB
pacIieIuieHuss NPU3HAKOB y TIOTOMKOB IO
(EHOTHITY U TEHOTHITY.

3anuchIBaTh CXEMBI JUTHOPUIHOTO

CKpEUIMBaHUsA, OOBSACHITH €ro IMTOJOTHYECKUE
OCHOBBI W peIIaTh TEHETHYECKHE 3aJaddl Ha
JTUTUOPUTHOE CKPEIIMBAHKE

6.4 | CuemieHHOE HacIeI0BaHUE CuennenHoe HacinenoBaHue npuszHakoB. PabGora T. | PackpeiBath conmepikaHue TEPMUHOB U IOHSATHM:
IIPU3HAKOB Moprana 10 CLEIJICHHOMY HAacCJE€IOBAaHUIO TE€HOB. | CLEIUICHHOE HacJIeJOBaHHE IIPU3HAKOB,

Hapymenue  cuemiieHuss TeHOB B pe3yJibTaTe | peKOMOMHAILM TE€HOB, TI'€HETHUYECKHE KapThl
KPOCCHHIOBEpa. XpoMocoMHast TEOpHUsl | XPOMOCOM, MOPTaHUJA.
HACJIEICTBEHHOCTH. Ha3piBaTh OCHOBHBIE IIOJIOKEHHS XPOMOCOMHOMU
I'eneTnyeckue KapThl. Teopun  HacienctseHHoctn  T. Moprana;
Lemoncmpayuu: packpeiBaTh coaepxanue padotsl T. Moprana no
Ilopmpemui: 'T. Mopras. CLICTUICHHOMY HAaCJIEIOBAaHUIO T'€HOB U INPUYMHBI
Tabnuyvr u cxemwvr: «Meilo3», «l'eHeTMUecKHe KapThl | HAPYIIEHUS  CHEIUIGHHS  MEXIy  TIeHaMH.
pacTeHHH, JKUBOTHBIX U 4YellOBEKa», «B3ammonelicTtue | 3anuchIBaTh CXEMBI CKpEINMBAHUS pu
aJJIeIbHBIX TEHOBY. CLIETJIECHHOM HacJIeJOBaHUH, OOBSACHATh MPUYUHBI
Obopyooeanue: Mukporpenapat «Jpo3opuna» (HopMma, | peKOMOMHAIIMM T€HOB, OMPEENATh YUCIO TPYHI
MyTaluu (popMbl KpPbUIbEB U OKPACKHU Tela), MUKPOCKOII, | CLHEIUIEHHUs I'€HOB; pellaTh IeHETUYECKUe 3ajauu
Mozenb-anmukanus «Ilepekpéct xpomocom». Ha CILIETUIEHHOE HACJIEJ0OBaHHE
Jlabopamopnule u npakmuueckue pabomoi:
JlaGopatopHast paGora Ne 5. «M3ydyeHue pe3yibTaToB
MOHOTHOPHUAHOTO U TUTHOPUTHOTO CKPEITUBAHUS
y Ipo30(HIIbl HAa TOTOBBIX MUKPOITpEnapaTax»

6.5 | I'eneruka nomna. I'enetnka mnona. XpoMOCOMHOE ompeaesneHne moJa. | PackpeiBatk coiep:kaHne TEPMUHOB WM ITOHSATHMA:

Hacnenosanue NIPpHU3HAKOB,
CIHCIIJICHHBIX C ITOJIOM

AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOrameTrHsie u
reTeporamMeTHble Opranu3Mbl. HacienoBanue npusHaKoB,
CLETIJIEHHBIX C MOJIOM.

Jlemoncmpayuu:

Hopmpemuwi: I'. Mennens, T. Mopran, H.1. Basuios.
Tabauywl u cxemol: «I'eHeTHKA TI0JIa», «3aKOHOMEPHOCTH
HAaCJIEeI0BaHMS, CLEIUIEHHOTO C mojomy», «Kapuorurbl
YeJI0BEKa U )KUBOTHBIX»

XpPOMOCOMHBI ~ HabOp, AayTOCOMBI, TIOJIOBBIE
XPOMOCOMBI, rOMOTaMETHBIN TOJI,
FETEPOraMETHBIA TOJI, CLEIUIEHHOE C IO0JIOM
HACJIEIOBAHUE TTPU3HAKOB.

OOBACHATH IIUTOJIOTUYECKHUE OCHOBBI
XPOMOCOMHOTO MEXaHW3Ma OMNPEACICHUS MoJia y
Pa3IMYHBIX OPTAHU3MOB.

CpaBHUBaTh  3aKOHOMEPHOCTHM  HACJIEAOBAHUS
MPU3HAKOB, CUEIUICHHBIX W HE CHEIUICHHBIX C




ITIOJIOM. Pemrate TCHCTUYCCKUC 3aga4u Ha
HACJI€COOBAaHUE CUCIUICHHBIX C II0JIOM ITPHU3HAKOB

6.6 | I3MeHuUuBOCTb. N3MeHYnBOCTD. Bunst U3MEHYMBOCTH: | PackpsiBaTh cOAEp:KaHUE TEPMHUHOB U IIOHATHMN:
Henacnencreennas HEHACJICCTBEHHAsl M HacleACTBEeHHasd. Poib cpelnpl B | N3MEHUMBOCTb, HACICACTBEHHAs W3MEHUYUBOCTD,
U3MEHYUBOCTD HEHACJIEACTBEHHONM HW3MEHUYMBOCTU. XapaKTepUCTHUKA | HEHACIEACTBEHHAs U3MEHYUBOCTb,

MOIU(GUKAMOHHON N3MEHUYMBOCTU. BapuanmonHslii psaa | MoanduKanmoHHas WU3MEHYUBOCTb,
W BapuauuoHHas KpuBas. Hopma peakumu IpuU3HAKA. | BADUALMOHHBIM Dsii, BAapHUaHTa, BapHUALlMOHHAsA
KonuuecTBeHHbIE ¥ KaYECTBEHHbIE IPU3HAKU U UX HOpMaA | KpUBasi, IIPU3HAK, HOpMa peakuuy,
peakuu. CBoiicTBa MOAM(PHUKAIIMOHHON U3MEHYMBOCTH. | KOJMYECTBCHHBIC U KAUECTBEHHBIC TPU3HAKH.
Lemoncmpayuu: KnaccudunupoBarb  BHIbI HW3MEHUYMBOCTH U
Tabnuyst  u  cxemwvl.  «BuUIbl  U3MEHYHUBOCTHY, | BBISIBIISTH UX
«MonudukauoHHasi U3MEHYUBOCTbY. Ouosiornyeckre 0COOEHHOCTH.
Jlabopamopnule u npakmuueckue pabomoi: [lepeuncnste  cBoWicTBA  MOIM(UKAMOHHON
JlaGopatopHas paboTa Ne 6. «M3yueHne | U3BMEHUYMBOCTH U OOBACHATH €€ 3HAYCHHE JUIs
MO (PUKAITMOHHOM U3MEHYMBOCTH, IIOCTPOEHHE | OPTaHU3MOB.
BapHallMOHHOTO psifia U BapUALlMOHHON KPUBOI» Pa3nuuare KOJIMYECTBEHHBIE U KA4ECTBCHHBIC
IIPU3HAKK;  CTPOUTH  BApPUALMOHHBIA DA,
BapUALlMOHHYI0 KPUBYIO, BBIYMCIATH CpENHEE
3Ha4YCHHE NPU3HAKA

6.7 | HacnencreenHas HacnencrBenHas, WM IeHOTUIIMYECKAas M3MEHYMBOCTH. | PackpbiBaTh COAECp’)KaHHE TEPMUHOB M IIOHATHMA:

U3MEHYUBOCTD KomOunatuBHass u3MeH4YMBOCTh. Mei03 M TOJOBOM | HAcIEICTBEHHAs M3MEHYMBOCTb, KOMOMHATHBHAA

npolecc — OCHOBa KOMOWMHATMBHOM WM3MEHYMBOCTH.
MyTannoHHast U3MEHYUBOCTb.

Knaccudukanuss MyTtauuid: TeHHBIE, XPOMOCOMHBIE,
T€HOMHBIE.

Yactota ¥ mpuyMHbI MyTanuil. MyrareHHble (akTOpbl.
3aKOH TOMOJIOTHYECKHMX pSJIOB B  HAClE€JCTBEHHOU
m3MeHnunBocty  H. WM. BaswioBa. BnesdnepHas
HACJIEICTBEHHOCTh U U3MEHUYHUBOCTb.

Jlemoncmpayuu:

Ilopmpemeui: T'. ne ®pu3, H. U. BaBuios.

Tabauyvr u cxemovl: «MyTalnoHHAs

U3MEHYUBOCTBY.

Obopyoosanue: MHUKPOCKOTI, MHUKponpenapaT
«/Ipo3odunay (Hopma, myrtaruu GOPMBI KPBUIbEB H

U3MCHYHNBOCTD, MyTallUOHHAasA N3MCHYHMBOCTD,
MYTaHT, MyTanuu: T'CHHBIC, XPOMOCOMHEIE,

T€HOMHBIE; MOJIMIUIOU U, aHeyIUIOU U,
MYTareHsl.

XapakTepus3oBaTh HACJIEACTBEHHYIO
N3MEHYUBOCTB; dbopMynupoBaTh 3aKOH

FOMOJIOTUYECKUX  PAJOB B HACJIEACTBEHHOM
n3menunBoctd H. . BaBunoBa u 0OBICHATEL €T0
3HaYeHHUE IJI1 OMOJIOTHH U CEJIEKIINH.
Knaccudumuposars MYyTalluH: T¢HHBIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOAUTH ITPUMEPHI
MYyTalH.

OOBSACHATH MPUYNHBI BOSHUKHOBEHUS

MyTaIui, poib (GaKTOPOB-MYTareHOB.




OKpacka TeJjla); KOMHATHBbIE pacTeHusi ¢ MecTpoil
OKpPAcKOM JIUCTHEB.

Jlabopamopnule u npakmuueckue pabomoi:
Jlabopatopnast pabora Ne 7. «AHamu3 MyTauui y
Jpo30(UITBl HA TOTOBBIX MUKPOTIPENapaTax»

CpaBHUBaTh BHJIbl MyTallUii; BBIABIATH PUYUHBI
HACJIEJCTBEHHOH  W3MEHYMBOCTH, HMCTOYHHMKH
MyTareHOB B OKpY»Karolleil cpeie (KOCBEHHO).
XapaxkTepHu30BaTh BHESACPHYIO HACIEICTBEHHOCTD
1 U3MCHYUBOCTH

6.8 | 'eneTnka yemoBeka I'eneruka yenoseka. Kapuorumn yenoBeka. PackpeiBath coniepaHue€ TEPMHUHOB U TOHSATHIA:
OcHOBHbIE METO/IbI TEHETUKU YeJIOBEKA: | KAPUOTUIl YEJIOBEKa, ITUTOTCHETUYECKHM METOJ,
reHEaJOTUYeCKHi, OJIM3HENOBBIA, IUTOTCHETHUUECKUH, | FeHEaTOTHYeCKUil METO/I, POJIOCTIOBHBIE,
OMOXUMUYECKHM, MOJICKYJISIPHO-TEHETHYCCKHMA. | OJTM3HEI[OBBIA METOJI, HACJICJICTBEHHBIC OOJIC3HM:
CoBpeMeHHOE Ompe/eieHHe TeHOTHIA: MOJTHOTeHOMHOE | (MOHOTEHHEIE, c HACJICJICTBEHHOU
CEKBEHUPOBAHUE, TEHOTHUIUPOBAHHE, B TOM YHCIE C | MPEAPACIOI0KEHHOCTHIO, XPOMOCOMHBIE),
nomorpio [111P-ananu3a. HacnencrBennslie 3a007eBaHus | MEUKO-TEHETHUECKOE KOHCYIbTHPOBAHHE.
YeJIoBeKa: reHHble 00Jie3HU, 00J1e3HU ¢ HacaeACTBEeHHOM | [lepeuncisath 0COOCHHOCTH H3y4YeHUs TEHETHUKU
MPEIPACIIONOKEHHOCTBI0,  XPOMOCOMHBIE  OOJIE3HHU. | YENIOBEKa; MPUBOJUTH MPUMEPHI HACIEICTBEHHBIX
ComMaruuecke u reHepaTUBHbBIC MYyTaIlUH. 0oJIe3HEl YelloBeKa, XapaKTeprU30BaTh METOIBI MX
CrBosnoBbie kieTku. [lpuHnmmsl 370poBOro oOpasza | mpodunakTuK; 000CHOBBIBATH 3HAYEHHUE MEIUKO-
JKU3HHM, JUArHOCTUKH, TNPOQUIAKTHKA U  JIEYEHUsS | TEHETUYECKOTO
T€HETUYECKUX Oome3Heil. Menuko-reHeTH4eCKO€e | KOHCYJIbTHPOBAHMUSL.

KOHCYJIbTHPOBaHNE. 3HAUCHHE MEIUIIMHCKON T€HETUKH B | BBIABISATE W CpaBHUBATh  MEXAy  COOOM
MpeA0TBpaAlICHUN u JICYEHU U F€HETUYECKUX | JOMUHAHTHBIE W  PELECCHUBHbIE  MPU3HAKU
3a001eBaHUI YeJIOBEKa. YeJIoBeKa.
Hemoncmpayuu: CocTaBnsiTb W aHAIU3UPOBATh  POJIOCIOBHbBIC
Tabnuyvl u cxemol: «HacnemoBanuwe pesyc-gakTopay, | 4eloBeKa
«"eHeTunKa rpymnmn KpoBu».
Jlabopamopuvie u npakmuyeckue pabomol:
[Tpaktuueckas pabdora Ne 2. «CocraBieHue M aHAIU3
POJIOCTIOBHBIX YEJIOBEKA)

Tema 7. Cenexuus

OpPTaHU3MOB, OCHOBBI

OMOTEXHOJIOTHH

7.1 | Cenexuus Kak HayKa 1 Cenexkuust Kak HayKa M Mpouecc. 3apoKICHUE celIeKInH | PackpblBaTh ColepKaHUE TEPMUHOB U TOHSTHH:

nporecc

u noMecrukanusa. Yuenne H. M. BaBunoBa o meHTpax
MHOT000pa3ust U MPOUCXOXKICHUS KYJbTYPHBIX

celicKIuA, CopT, mopoda, mraMmm, JOMCCTUKAILIUA,
WM OAOMAIIHWBAHUE, LICHTPBI MHOFOO6paSI/IH u

pactreHuid.  LleHTpsl  NPOMCXOXKIAEHUS  JOMAIIHMX | IPOMCXOKIAEHUS  KYJIBTYPHBIX  PAacTeHUH W
AKUBOTHBIX. COPT, MOPOJIa, IITAMM. KUBOTHBIX,  THOpUIM3anusl,  HUCKYCCTBEHHBIN
Llemoncmpayuu: oTOop.




Iopmpemuwi: H. 1. BaBunos.

Tabnuyer u cxemwi: Kapta «lleHTpbl MHOroOOpaszus u
IIPOUCXOXKICHUS KYJIbTYPHBIX pacTeHui», «llopoasr
JOMAIIHUX  XMBOTHBIXY, «Copra  KyJBTYPHBIX
pacTeHun».

Obopyooeanue: MyJSIKA IJI0JOB U KOPHEIJIOJOB JAUKHUX
dbopM ¥ KyJIBTYPHBIX COpPTOB pacTeHuil; repOapuit
«CenbCKOX0351CTBEHHBIE PACTEHUS»

Ha3piBaTh ¥ cpaBHUBATH OCHOBHBIE 3TaIlbl
pPa3BUTHS CEIEKIIUU.

N3narate yuenne H. K. BaBwioBa 0 ueHTpax
MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHui;
pasnuyaTh UEHTPhl HA KapTe€ MHUpPA, CBA3BIBATH UX
MECTOIIOJIOKEHHE C OdYaraMM BO3HHUKHOBECHUS
JPEBHEUIINX [IUBUJIA3ALIUAMN.

CpaBHuBaTh coOpTa KYJbTYPHBIX PAacCTCHHI,
MOPOJLI JOMAIIHUX JKHUBOTHBIX M HUX JHUKHX
MPEJIKOB.

OueHuBaTh poOJb CENEKIMH B 00OECIeYeHUHU
IIPOJIOBOJILCTBEHHOMN 0€30MMaCHOCTH YE€JI0BEUECTBA

7.2

MeTtonanl 1 1OCTHIKEHUSA
CEJIEKIIUU PACTCHUM 1
KUBOTHBIX

CoBpeMeHHBIE METONbI  CENeKIMUu. MaccoBbli
WHIUBUAYAIbHBI OTOOPHI B CENEKLIUU PACTECHUH U
JKUBOTHBIX.

OueHka 3Kkcrepbepa. bin3kopoacTBEHHOE CKpellBaHUE
— uHOpunuHr. Yucras nunug. CKpeluBaHUE YHCTHIX

JIUHUH. I'ereposuc, WIH ruOpuIHast cuia.
HepoacrBenHoe — ckpemuBaHue  —  ayTOpPUIUHT.
Otnanénnas rudpuIu3anus u eé yCIIEXH.

HcKyccTBEHHBIM MyTareHes U Mojay4yeHue MOJIUIUIONI0B.
JocTmxenus cenekuuu

pacTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
Jlemoncmpayuu:

Ilopmpemui: 1. B. Muuypum, I'. JI. Kapneuenko, M. ®.
NBaHoB.

Tabauyvr u cxemvr: «OTHaNeHHAsT THOPUIU3AIMSY,
«Pabots! akagemrka M. @. Banosay, «IToaumiongus.
Obopyoosanue: MyJsHKA TUIOJI0OB U KOPHETUIOAOB JTUKUX
($hOpM U KyIBTYpPHBIX COPTOB PACTCHHIA.

Jlabopamopuvie u npakmuyeckue pabomul:

Okckypcusi  «OCHOBHBIE METOABI M JOCTHXKEHHS
CEJIEKIIMM PAaCTEeHUN U >KMBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHINIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN
Y4aCTOK WJIH TEIUIMYHOE X035CTBO)

PackpsiBaTh conep:kaHHE€ TEPMHUHOB M ITOHATHM:
UCKYCCTBEHHBI ~ OTOOp,  MaccoBbli  OTOOD,
MHUBUAYaAJIbHBII ot6op, JKCTEPHED,
OJIM3KOPOICTBEHHOE CKPELIMBaHNE, YUCTas! JIUHUS,
reTepo3uc, HEPOJCTBEHHOE CKpELIMBAHHUE,
UCKYCCTBEHHBIN MYyTareHes, MOJIUIIIOUIBL.
CpaBHuBaTh (OpPMBI HCKYCCTBEHHOIO 0TOOpa
(MaccoBoro M UHAMBHMIYaJIbHOIO),  BUMABI
rudpuan3auu (0M3KOPOACTBEHHOM u
OTHAJICHHOI ), CIIOCOOBI MOTYYEHUS MOJTUILION/I0B.
[IpuBoguTE mNpHUMEpPHl JOCTHKEHHM CEIEKLIHUH
pacTeHU U KUBOTHBIX




7.3 | buorexHonorus Kak oTpacib 1 buorexHosorus kak oTpaciab Ipou3BOACTBA. ['eHHas | PackpwiBarh conep:kaHHE€ TEPMHUHOB W IIOHATHM:
IIPOU3BOJCTBA uH)XeHepus. Otanbl co3nanus pekomOuHanTHOW JIHK 1 | GMoTexHosorus, kieroyHas WHXKEHEpHs, TeHHas
TpaHCTE€HHBIX OpraHu3MoB. KierouyHass WH)KEHEpUs. | UHKEHEPUs, KJIOHUPOBaHHUE, TpaHCTEHHbIE
Knerounsie KYJbTYpBI. MUKpOKIIOHATIBHOE | OpraHU3MBbl, I'MO (reHeTHUECKH
pa3MHOXKEHHE pacTeHui. KnonupoBanue | Moau(puIIMpOBaHHBIE OPraHU3MBI).
BBICOKOITPOYKTUBHBIX Xapakrepu3oBaTh OMOTEXHOJIOTHIO KaK OTpacib
CEJIbCKOXO035MCTBEHHBIX OPIaHU3MOB. DKOJIOTUYECKUE U | IPOU3BOJICTBA, OCHOBHBIE
ATUYECKHE ITPOOIEMBI. JIOCTH)KEHUsI ~ OMOTEeXHOJIOrMH B 00jacTu
I'MO — renetnuecky MOAU(DUITUPOBAHHBIE OPTaHU3MBI. | IPOMBIIUICHHOCTH,  CEJIbCKOIO  XO3siicTBa WU
Jlemoncmpayuu. MEIUIUHEL.
Tabauyvr u cxemvi: «OOBEKTl OHOTEXHONOrUWY, | [lepeuncnaTe ©  XapakTepus3oBaTh OCHOBHbIE
«Knerounsie KYJIbTYpBI " KJIOHUPOBAHHE», | METO/Ibl U IOCTUKEHUSI OMOMHIKEHEPUH.
«KoHcTpynpoBaHue u nepeHoc reHOB, XpOMOCOM» OOcyXaaTh SKOJIOTUIECKHE U STUIECKUE ACTIEKTHI
HEKOTOPBIX UCCIJIEJOBAaHUM B obJacTu
OMOTEXHOJIOTHU (KIIOHUPOBAHUS, UCKYCCTBEHHOTO
OILIOIOTBOPEHUS, HAINPABJICHHOTO HW3MEHEHUS
reHOMa M CO3/IaHUS TPAHCT€HHbBIX OPraHNU3MOB)
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

TEMATHUYECKOE IIJTAHUPOBAHUE
11 KJITACC (ounas ¢popma o0yuenust) u 12 KJIACC (ouyno-3a04Has popma 00ydeHus)
1 gac B Hexemto, 34 Jaca B o

Komu
o
rJ[\/r;I Texs yporos et OCHOBHOE ContepanHe Ejjf;ﬁe(ﬁj Egﬁ;f;ﬁ;‘gf
4acoB
Tema 1. DBosonoHHas
Ouosorus
1.1 | OBomrouus u MeTofbl €€ 1 [IpeanocbuIKy BO3HUKHOBEHUS 3BOJIIOLMOHHOM TeOpuU. | PackpeiBath conep:kaHHE TEPMUHOB U ITOHSATHMN:

U3Y4EHUS

DBOJIIOIIMOHHAS TEOpHUS U €€ MecTO B Onosoruu. Biustaue
HBOJIIOIIMOHHOW TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTHX

HayK.

SBOJIIOLNSA, MEePEXO/IHbIC hopmpl,
(UIOTCHETUYECKUE PSJIBI, BUIBI-IHIEMUKH, BUJBI-
PETUKTBI, 3aKOH  3apOJbIIIEBOIO  CXOJCTBA,
OMOTr€HETUYCCKUII  3aKOH, TIOMOJIOTUYHBIC U




CBuzerenscrBa  3Boitonuu.  [laneoHTtonornueckue:
MOCJIeI0BATEIHHOCTh MOSIBJICHUS BUJIOB B
MAJICOHTOJOTUYECKON JIETOMHCH, TePEXOaHbIe (OPMBIL.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giop
MaTEPUKOB U OCTPOBOB. IMOPUOIOTHUECKUE: CXOACTBA U
pa3ianyrs SMOPUOHOB Pa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
AQHAJIOTMYHBIC, PYAMMEHTApHbIE OpraHbl, AaTaBU3MBbL.
MouexkynsapHO-OMOXMMUYECKHE: CXOJCTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

MEeTa0O0JIMYECKHUX MYTEeH Y BCEX KUBBIX OPTaHU3MOB.
Jlemoncmpayuu.

Llopmpemuwi: K. Jlunnen, XK. b. Jlamapk, Y. /{apsun, B.
O. Komanesckuii, K. M. bap, 2. I'ekkenb, . Mrosep.
Tabauysr u cxemvi: «Pa3BuTre OpraHMYECKOro Mupa Ha
3emiiey, penbedHbIe TAOIHIIBI «3apO/IBIIIN TO3BOHOUYHBIX
JKUBOTHBIX», «APXEONTEPUKCY.

Obopyooeanue:  Ouoreorpaduueckas KapTa MHpa;
KoJutekiusgs ~ «DOpMBI  COXPAHHOCTH  HCKOITAeMbIX
JKUBOTHBIX M  PAcTeHUW»; BJIAXKHbIE MpemapaTsl
«Pa3BuTHE HaceKOMOTO», «Pa3BUTHE JATYIIIKNAY

AQHAJIOTUYHBIE OpraHbl, PyAUMEHTApHBIE OpraHbI,
aTaBH3MBI.

Hepe‘H/ICJISITb OCHOBHBIC OTaIllbl pPa3sBUTHUA
IBOJIFOLIMOHHOMN TECOPHH.

XapakTepu3oBaTh  CBUAETEIHCTBA  SBOJIOLUU:
[aJICOHTOIOTHYECKHUE, Ouoreorpaduueckue,
SMOPHOIOTHYECKHE, CpaBHUTEIBHO-
AHATOMUYECKHE, MOJICKYJISIPHO-OMOX MU UECKUE.
[lpuBoauTh,  TIpUMEpHl  TEpPeXOAHBIX  (opm
OpraHu3MoB, (UIOr€HETHYESCKUX PSI/IOB.
[TpuBouTE GOPMYINPOBKHU 3aKOHOB
OMOTeHEeTUYECKOr0 M 3apO/IBIILICBOTO CXO/ICTBA

1.2

Hctopus pa3BuTHs
npeJICTaBIeHUH 00
9BOJIIOLIUH

OpomoninonHass teopust Y. [lapsuna. Ilpennocbuiku
BO3HUKHOBEHUSI  JapBUHHM3MA.  JIBMXKyIIHE  CHJIBI
3BOJMIOIMM  BUAOB 1o  JlapBuHy  (M30BITOYHOE
pa3MHOXK€HHE  OpU  OTPAaHUYEHHOCTH  PECYPCOB,
HeonpeaenéHHas U3MEHYUBOCTb, 6oprba 3a
CYIIIECTBOBAaHHE, ECTECTBEHHBIN 0TOOP).

CuHTeTn4eckas TEOpHsI IBOITIOLUN

(CTD) u €€ OCHOBHBIEC MTOJIOKEHUS.

Jlemoncmpayuu:

Ilopmpempui: K. JIunnuei, XK. b. Jlamapk, Y. /lapBuH.
Tabnuysr u  cxemwr: «llomymauum», «Kapra-cxema
MapuipyTa nmyremiectsus Y. Jlapsunay, «Dopmbl 60pbObI
3a CYLLECTBOBAHHUEY, «EcTecTBeHHBINM oTO0p»,
«MHoroobpa3ue CcopToB pacTeHuit», «MHoroobOpasue
MOPOJT YKUBOTHBIX»

PackpsiBaTh copep:kaHue€ TEPMUHOB M TOHSATHMA:
CUCTEMaTUKa, €CTECTBEHHBI W WCKYCCTBEHHBIN
ot6op.

XapakTepu3oBaTh  OCHOBHBIE  HBOJIOIMOHHBIE
WJIeU, KOHILIETINU U TEOPUU; CPABHUBATH B3TJISAbI
Ha By 1 3Bomonnto K. Jlmnues, XK.b. Jlamapka, Y.
HapBuHa.

OuenuBarb  Bknag JIuHHes B pa3BHUTHE
CUCTEMATUKH U OOBSCHSATH IPUHIIUTIBI

OMHApHOW HOMEHKJIATYpHI.

XapakTtepru3oBaTb  COACPKAHWUE U 3HAUYCHUE
sBoJoIMoHHoM kKoHnenuuu JK. b. Jlamapka.
OueHuBaTh €CTECTBEHHO-HAYYHBIE U COIMAIBHO-
SKOHOMHUYECKHE TMPEANOChUIKM BO3HUKHOBEHHMS
9BOIOLMOHHON Teopuu Y. JlapsuHa.




PackpeiBath copep:kaHue 3BOJFOLUMOHHON TEOPHUHU
Y. JlapBuHa; CpaBHHUBATh HEONPEICIEHHYIO H
OTpeeNEHHYI0 M3MEHYMBOCTh, €CTCCTBCHHBIN U
HUCKYCCTBEHHBIM 0TOOp, (Gopmbl  OOpHOBI 32
CYIIECTBOBAHHE.

OnuceiBaTh MOJOXKEHUS CUHTETHUECKOH TEOpUU
sBosmoniun (CTD) U oOBACHATH €€ 3HAUCHHUE IS
ouonoruu

1.3 | Bua: kputepuu u CTpyKTypa. MukposBomonusa. Ilonmynsauua kak enuHuna Bujga M | PackpeiBath coOnep:KaHHE TEPMUHOB M IOHATHIA:
[Tonynsanus kak Kak HBOJIIOLIMH. MUKpO3BOJIIOLUSA, BHJ, KPUTEPUM BHIA, apeall,
JJIEMEHTAapHAsI €IMHMLIA BUAA Llemoncmpayuu: NOMYJSIMSL, TeHO(OHA, MyTalu{, KOMOMHALUU

Tabnuyvr u cxemor: «llonmymsiuny, «MyTallMOHHAS | TCHOB.
U3MEHUYUBOCTbY. XapakTepu3oBarb BU/JL KaK OCHOBHYIO
Obopyoosanue: MHUKPOCKOII, MUKpOIIpENapaT | CACTEMAaTUYECKYK0  €QUHHUILy U  LEJOCTHYIO
«/lpo3oduna» (HOpMa, MyTamud (GOPMBI KPBUIEB U | OMOJIOTHYECKYIO CHCTEMY.
OKpacku Tena), Moxenb-anmuinkauus — «llepekpéct | Boigensats kpurepuu Buzpa (MopgoOJIOrHUEcKuil,
XPOMOCOMM. (U3MOIOTHYECKUH,
Jlabopamopnule u npakmuueckue pabomoi: OMOXMMHUYECKUH, TeHETUUYECKUH, SKOJIOTHUYECKUH,
Jlaboparopuas pabora Ne 1. «CpaBHeHue BUIOB IO | reorpa@uueckuil) U HPUMEHATbH KPUTEPUH IS
MOP(OJIOTHUECKOMY KPUTEPUIO» OINHMCaHUsI KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh MOMYISIIUIO KaK CTPYKTYPHYIO
€IMHHUILLY BUJIa ¥ 3BOJIIOLUH.
OnuceiBath MOMYJISILIUIO o OCHOBHBIM
IIOKA3aTeNsIM: COCTaB, CTPYKTypa
1.4 | IBmKymue cuibl JBuxyme cuiibl  (pakTopbl) 53BOJIONMU  BUIOB B | PackpbIBaTh cojepaHHE TEPMHUHOB M IMOHSITHIA:

(amemeHTapHbIe (PaKTOPHI)
9BOJIOAU

npupoae. MyTallMOHHBIA Tpolecc U KOMOWHATUBHAs
W3MEHYUBOCTD. [lomysIinoHHbIe BOJHBI U JIpeiid) TeHOB.
W3onsauust u Murpanusi.

Jlemoncmpayuu:

Tabauysl u cxemwl: «JIBUKYIINE CUITBI DBOTIOIIAN

KOMOWHATUBHAs U3MEHYUBOCTb, MYyTalllu,
MYTaHHOHHBIﬁ mponecc, NonyJIAOMOHHBIC BOJIHBI,
Jpeii¢ TeHoB, N30SI, MUTPALIUH.
XapakTepu3oBaTh  dJE€MEHTapHble  (HaKTOPbI
HBOJTIOIUH: MYTaIlMOHHBIN npoiiecc,
KOMOMHATUBHAsA HN3MCHYUBOCTDH, MOMMYJIAIHNOHHEIC
BOJIHBI, Ipeii() reHOB, U30JISILUS, MUTPALIUS.
YcTanaBnuBaTh MPUYMHHO-CIEICTBEHHBIE CBS3U
MCKAY MCXaHU3MOM H PE3YJIbTATOM HCﬁCTBHH
JIBIDKYIIUX CHUJ  (9JIEMEHTapHBIX  (HaKTOpPOB)
3BOJIFOITUH




1.5 | EctectBenHblit 0TOOp M €T0 EctectBennblii  oTOOp — HampaBisoomuid — ¢aktop | PackpeiBath comepikaHue TEPMUHOB U TIOHSATHM:
dbopmbl 3BONTIOIIMN. DOPMBI €CTECTBEHHOTO OTOOpA. €CTECTBEHHBIN 0TOOP, O0pbOa 3a CyIIeCTBOBAHHE.

Lemoncmpayuu: OnwuchiBaTh MEXaHU3M JCHCTBUSL €CTECTBEHHOTO

Tabauyvt u cxemsi: «EcrecTBeHHBIN 0TOODPY», «boprbda 3a | orOopa

CYILLIECTBOBAHHE) XapakTepu3oBaTh (POPMBI €CTECTBEHHOTO 0TOOpa
(IBYOKYITUH, CTAOMITM3UPYIOIIHH, TU3PYIITUBHBIN )
Y CpPaBHUBATh UX MEX]Ly COOOM.
XapakTepu3oBarb O0OprOy 3a CyIIECTBOBaHUE U
CpaBHHBATH el BU/IBI (MexXBUIOBAS,
BHYTpUBHUOBas, OopbOa ¢ HEOIAronmpusTHBIMU
(daxTOopamMu BHEIIHEH cpeJIbl)

1.6 | Pe3ynbTaThl 3BOIIOLUU: [Tpucnoco0aeHHOCT, ~ OpPraHu3MOB  Kak  pe3ynbTaT | PackpwiBaTh cojaepikaHue TEPMUHOB U TOHSATHM:
IPUCTIOCOOTIEHHOCTh sBositoMu. Ilpumepsl nmpucnocoOneHnit y opraHu3MoB. | IPUCIOCOOIEHHOCTh, IOKPOBUTEIbCTBEHHAS U
OpPraHU3MOB U Apomopdo3bl u UANOAJaNTalUH. Bun U | IpeiocTeperampias  OKpacka, MacCKHPOBKa,
BUJ1000pa30BaHKE BusiooOpa3zoBanue. Kpurepunu Buaa. OcHOBHBIE (OPMBI | BHI000pa30BaHHUE.

BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHYECKOE. OnuceiBath MEXaHU3M BO3HUKHOBEHUS
Llemoncmpayuu: MPUCTIOCOOTIEHUH Y OPraHU3MOB.

Tabauyst u cxemsi: «IIprucrocoOONIEHHOCTh OPTaHU3MOBY, | BBISBIATE M0 H300pakeHUsIM, HAa JKUBBIX U
«['eorpaduueckoe BU1000pa3oBaHue», «IKOJIOTUUECKOE | (PMKCUPOBAHHBIX npernaparax MIPUMEpBI
Bugo0oOpazoBanue». Qbopydosanue: MNPUCIIOCOOJIEHHOCTH PAcTeHU M KHUBOTHBIX K
Koyiekust «lIpumepsl 3alUTHBIX MPUCTIOCOOJICHUH Y | YCIOBHSAM  Cpelbl  OOWTaHus,  JIOKa3bIBaTh
JKUBOTHBIXY, OTHOCHUTEIBHYIO 11enecoo0pa3HoCTh
KOJUIEKIIUS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH; | IPUCIIOCOOIEHUH.

Ha0Oop IUIO/IOB U CEMSIH. XapakTepu3oBaTb ~ CHOCOOBI M MEXaHU3MBI
Jlabopamopuvie u npakmuyeckue pabomul: BUI000pa30BaHuUs; OIMUCHIBATH H CPaBHHUBATH
Jlaboparopnas pabota No 2. «Onucanue | OCHOBHBIE

MPUCTIOCOOJIEHHOCTH OpraHu3Ma M €€ OTHOCUTENIBHOTO | (DOPMBI  SKOJOTMYECKOro U  Treorpapuieckoro
XapakTepa BUI000pa30BaHUS

1.7 | HampaBieHus u nytu Makpo3Bosronusi. PackpeiBath conepxaHue TEPMUHOB U ITOHSTHIA:

MaKpO3BOJIOIIIHI @opmbl  3BONIIOLMM:  (pUIIETHYECKasl, JMBEPreHTHAs, | MAKPOIBOIIONUS, (uioreHe3, OMOIOTHMYECKUN
KOHBEPIeHTHasl, napasuiesbHasl. HeobpatumocTts | mporpecc u perpecc, apoMopdo3, uanoaganTars,
sBostonnu. [IporcxoaeHne oT HecTienaaIu3uPOBaHHbIX | 001as AereHepals, alaTuBHAs paualusl.
IIPEIKOB. Xapaktepu3oBaTh (OPMBI 3BOJIIOLWHU. BBISBIATH
[Iporpeccupyromas  cnenuanu3anus.  AJanTuBHAs | apoMopho3bl W HUIMOAJANTAIMU Yy PACTEHUU H

paguanus.

JKHUBOTHBIX.




Jlemoncmpayuu:

Ilopmpempui: A. H. CeBep1os.

Tabauywt u cxemol: «Apomopho3sl», «Mnnoaganranumy,
«O0m1ast ereneparus».

Obopyoosanue: wmonenb «OCHOBHBIC HAIPaBICHUS
HBOIIIOLIMNY; 00bEMHasE Mojenb «CTpoeHHe TOJOBHOTO
MO3Tra TO3BOHOYHBIX)

CpaBHuBaTh  OMOJIOTMYECKMM  @porpecc U
OuosIornYecKuit perpecc, apomopdo3,
UAMO0AIaNTALUIO U OOLLYIO JeTeHEPaLHIO.

BEISBISTE  B3aMMOCBS3H MCXKXAY INOyTsIMU H
HaIllpaBJICHUAMHK  3BOJIIOIUU Y paCTeHI/Iﬁ u
KHNBOTHBIX

Tema 2. BosHUKHOBeHUE U
pa3BUTHE KU3HU Ha 3emiie

2.1 | Uctopus xu3Hu Ha 3emiie U JlonayuHble MpeACTaBICHUS O 3apOXKJICHUU >KU3HU. | PacKpeiBaTh colep)kaHHE TEPMUHOB U TOHSTHIL:
METO/IbI €€ N3yUYECHHUS. Hayunble rumnore3sl BO3SHUKHOBEHHS XKU3HHM Ha 3emile: | KpeallMoHU3M, a0MOTEeHE3, BUTATU3M, TAHCTIEPMUS,
I'unoressl MporcxXoXKACHUS abuoreHe3 M TIAaHCIEpMHUsS. XHUMHUYECKas HSBOJIIOIMSA. | OMOI033, KoarlepBaThl, TPOOHOHTHI, CHMOUOTCHE3.
JKM3HHU Ha 3emiie AOUOTreHHBI CHUHTE3 OPraHUYEeCKUX BEHIeCTB U3 | XapaKTepu3oBaTh METO/IBI W3yYCHUS

HEOPraHWYECKUX. DKCIEPUMEHTAIBHOE MOJATBEPKICHUE | HCTOPUUECKOTO MPOILIOro 3eMIIH.
XHUMHUYCCKOU 9BOJIIOLHH. Hauannpubie atamnsl | [lepeuncnsaTe OCHOBHbIE ATalbl XUMHUYECKOW H
owonornueckor spomonuu. [unoresa PHK- wMwupa. | Gnosorudeckoii 3BOJIONNH.
dopmMupoBaHue MeMOpaHHBIX CTPYKTYD u | M3narate coxepkaHue THUIOTE3 U TEOPUH
BO3HUKHOBEHHE MPOTOKIETKH. llepBble KIETKM M WX | BOSHMKHOBEHHMS KM3HU Ha 3emiie (KpealmoHu3Ma,
sBoNMIOIMsA. DOpMUpPOBAaHUE OCHOBHBIX TPYMI >KUBBIX | CAMOIPOM3BOJIBLHOTO 3apOKJICHUSI (CTIOHTAHHOTO),
OpraHU3MOB. nancnepmuu, runore3sl PHK-Mupa).
Llemoncmpayuu: OmnucsiBate 3xcnepuMenTsl C. Munepa u I'. FOpu
Ilopmpemur: [0 TOJYYEHUID OPraHMYeCKHX BEIIECTB U3
®. Penu, JI. [Tactep, C. Musnep, A. Y. Onapun, I'. FOpu. | Heoprannyeckux myréM aOMOreHHOTO CHHTE3a
Tabnuyvr u cxemvi: «Bo3nukHOBeHHEe COJHEYHOM
CHCTEMEI», «Pa3Burue OPraHUYECKOro MHPA»,
«PacTutenbHas  KICTKay, «KuBoTHas  KJCTKay,
«IIpokapuoTnyeckas KJI€TKa»

2.2 | OCHOBHBIE 3TAIIbl SBOJIIOLINT Pa3Butne »xu3HM Ha 3emsie Mo 3paM U mnepuopam. | PackpeiBath cojep:kaHU€ TEPMUHOB M TOHSATHIA:

OpTraHU4Y€CKOIro MHUpa Ha
3CMJ'IC, Pa3BUTHUC KU3HU I10
opaM U epuogam

Karapxeit. Apxeiickai ¥  OpOTEpO30MCKast  3pHI.
[Taneo3olickass 2pa u e€ mepuonabl: KeMOpPUIHCKUil,
OpPJIOBUKCKHUH, CUITYpUICKHIA, J€BOHCKHI,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3so3olickas 3pa U €€ MepuoJibl: TPUACOBBIN, IOPCKUH,
MEJIOBOM.

Kaiinozoiickass spa u €€ mnepuoAbl: MaJeOreHOBBIM,
HEOT'€HOBBIN, aHTPOIIOT €HOBBIN.

90H, 3pa, Nepuo, apoMopdo3bl, UINOATANTALINH.
3HaTh IMOCJENIOBATEIbHOCTh JOHOB: KaTapxew,
apxei, mpoTepo3ou, ¢daHepo30il; Ip: apxeickas,
MPOTEPO30MCKas, NAJIC030MCKasg, Me3030MCcKasd,

KalHO30MCKasl; MEpUOJIOB: KEeMOpHUICKUH,
OpPJAOBUKCKHUH, CUIIypUICKUIA, JIEBOHCKHI,
KaMEHHOYTOJIbHBIM,  TMEPMCKUH,  TPUACOBBIN,




XapakTepUCTHUKa KIMMaTa U T€OJOTMYECKHUX IIPOLECCOB.
OCHOBHBIE  3Tambl  3BOJIIOLUU  PACTUTEIBHOTO U
JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBneHue, pacuBer M BbIMUpPAHHUE TPYII
JKUBBIX OPraHU3MOB.

Jlemoncmpayuu:

Tabauybr u cxemwvl: «Pa3zBuTre OPraHUYECKOro MHUPAY,
reoxpoHojioruueckass Tabnuua; Kosuiekuus «Dopmbl
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI.
Jlabopamopuvie u npakmuyeckue pabomol:
[TpakTaeckast pabora Ne 1. «M3ydeHHE HCKOITaeMbIX
OCTAaTKOB PACTEHUI U )KMBOTHBIX B KOJUIEKIUSIX.
OKcKypeus «IBOJOLNS OPraHUYEeCKOro MUpa Ha 3eMiie»
(B ecTeCTBEHHO-HAYUHBIN UITH KpaeBeTUeCKU My3eil)

FOPCKH, MEJIOBOM, TTAJIEOT€HOBBIN U HEOI€HOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITUSI B PA3BUTHHI
OpraHMYeCcKOro Mupa IO 3paM MU NepuojaaMm
FEOJIOTUYECKON  HMCTOPHUM;  3Tallbl  Pa3BUTHS
PaCTUTENBHOTO U )KUBOTHOI'O MUPA.

Bbinenute rraBHBIE apoMOpPQO3bl PACTCHUNA U
KUBOTHBIX.

CpaBHHMBaTh MEXAy CO0OM mpeacTaBUTENEH
CUCTEMATUYECKUX TPYNI OPraHU3MOB, BBISBISATH
YEepThl YCIOXKHEHUS M TMPUCIIOCOOJICHHOCTH K
YCJIOBUSIM KU3HU

2.3 | CoBpemeHHas cuctema Cucrema OpraHM4yeckoro Mupa Kak oTpaxkeHue | PackpwiBaTh cojep:kaHue€ TEPMHUHOB M TTOHSTHIA:
OpPraHUYECKOTO MHUpa sBoNMoIMU. OCHOBHBIE  CHUCTEMATUYECKHE TPYIIbI | CHCTEMAaTHKa, HWCKYCCTBEHHass W €CTECTBEHHas
OpraHU3MOB. Kiaccudukanus, OuMHapHasi ~ HOMEHKJIATypa,
Hemoncmpayuu: MIPUHIIUIT UEPAPXUUHOCTH.
Tabnuyer u  cxemvr:  «CoBpeMeHHass — cucrema | XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
OPTaHUYECKOTO MUPA» OpPraHUYECKOT0 MHpa
2.4 | DBomrONMS YeToBEKa OBOJIIOIMST  YEJOBEKAa. AHTPOMOJOTUS Kak Hayka. | PackpwiBaTh cojep:kaHne TEPMUHOB M TOHSTHIA:

(aHTpOMOreHes)

Pa3Butue mpeacraBieHu O MPOUCXOXKIECHUU YelIOBEKa.
Mertonbl  m3ydyeHusi aHTpororeHe3a. (CxoactBa W
pasnuuMsl 4eloBeKa M KUBOTHBIX. CuHcTeMaTHdeckoe
M0JIO’KEHUE YeTioBeKa. /lemoncmpayuu:

Iopmpemuwi: Y. JlapBuH.

Tabnuyer u cxemvi: «CpaBHEHHE aHATOMUYECKHX YEpT
CTPOEHUS YeIOBEKa M YeJIOBEKOOOPa3HBIX 00€3bsH».
Obopyoosanue: CAENKH WU W300paKEHUS KaMEHHBIX
opyaui

NEpBOOBITHOTO  YEIIOBEKA: KaMHH-YOIEphl, pyOwmIia,
ckpebna

aHTPOIIOJIOT U], AHTPOTIOT€HES, YEJIOBEK Pa3yMHBbIi
(Homo  sapiens), mpsMOXOXIEHHE, BTOpas
CUTHAJIbHAs CUCTEMA.

[lepeuucnary 3amaud  aHTPOIOJOTUH, ASTarbl
CTAaHOBJIGHUS M Da3BUTUS TPEACTaBICHUH O
MIPOUCXOXKACHUN YeJIOBEKa.

W3naraTb OCHOBHBIE TOJIOKEHUS Teopun Y.
JlapBrUHaA, KpUTHUYECKH OILIEHWBATh HEHAYyYHYIO
MH(OPMAIIHIO O TPOUCXOXKICHNUHN YETOBEKa.

3HaTh CUCTEMATHYECKOE TOJI0KEHUE

Buga Homo sapiens, nepeuucisats ero Mop¢ooro-
aHAaTOMUYECKHE MPU3HAKU PA3HOTO YpOBHS (THIL,
KJIacc, OTpAI U Ap.).

YcranaBnuBaTh 4YepThl CXOACTBA M Pa3IMYMA
YeJIOBEKA U JKUBOTHBIX.




OOBsACHATL U OLICHUBATbL 3HAYCHHUC HAYYHBIX
3HAHUI (6] IIPOUCXOKIACHUN YCJIOBCKa  AJId
INOHUMAaHUWs MCCTAa U POJIK YCJIOBCKA B IIPUPOJLC

2.5 | IBmwxkymue cuibl (GakTOphI) JBmxymue CHJIBI (dakTopsr) aHTpororenesa. | PackpeiBath cojep:kaHHE€ TEPMUHOB WM TTOHSATHA:
aHTPOIIOreHe3a HacnencTBeHHas N3MEHUYHUBOCTh M €CTECTBEHHBIN 0TOOD. | (hakTOpHI aHTPOIIOreHEe3a, rpYIIIOBOE

OO6miecTBeHHBIH 00pa3 KU3HH, U3TOTOBJICHHE OPYIUH | COTPYIHUYECTBO, PeUb, OPYAUNHAS NEATEIbHOCTD,
TPYyZa, MBIIIJICHUE, PEYb. OITUMOPPH3M.
Hemoncmpayuu: XapakTepu3oBaTh JBUXKYIIHE CHIIBI ((pakTopsbl)
Tabauybr u cxemvl: «CpaBHEHHE aHATOMUYECKUX YEPT | aHTPOINOreHe3a: OMOJIOTMYECKHE U COLHUaJbHbIE,
CTPOCHHUSI YEeJIOBEKa M YEeIOBEKOOOpa3HBIX 00€3bsSH», | CPAaBHUBATH UX MEXIY COOOM
«OCHOBHBIE MeCTa TMAaJCOHTOJOTUYECKUX  HAXOJOK
MPEIKOB COBPEMEHHOTO YEIOBEKAY.
O6GopynoBanue: mynspku  «lIpoucxoxaenue dvernoBeka
(MTaeoOHTOIOTMYECKUE HAXOIKH))»

2.6 | OcHOBHBIE CTaIUU OcCHOBHBIE CTauu W BETBM OBOJIONMH 4eloBeKa: | PackpwiBaTh cojep:kaHue€ TEPMUHOB M TTOHSATHIA:

9BOJIIOIMH YEJIOBEKa ABCTPAJIONUTEKH, Yenosek YMEIIBIiA, UenoBek | aBCTPAJIONUTEK, UEIOBEK  YMENbIH, YeIOBEK

NpAMOXOJAIMKA, YenoBeK HeaHAEPTAIbCKHUM, YUenoBeK | MpSIMOXOIAIINM, HEaHAEepTaJel, KPOMAaHbOHEI,
pa3yMHBI COBpEMEHHOT0 Tuma. HaXxoJKu MCKOMaeMbIX | HEOMUTUYECKAs  PEBOIIOLHSA, MepBOOBITHOE
OCTaHKOB, BpeMsi CyIIIECTBOBAHMS, 00JacTh | HCKYCCTBO.
pacmpocTpaHeHHus, O0BbEM TOJOBHOTO MoO3ra, o0pa3 | XapakTepu3oBaTb M CPaBHHBATh MEXIY COOOM
JKU3HH, OPYIHSL. OCHOBHBIE  CTaJMM  DBOJIOLMU  YEJOBEKa:
Lemoncmpayuu: XPOHOJIOTHYECKUI BO3pacT, apean
Tabauywvl u cxemul! «OCHOBHBIE MecCTa | pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3
MaJCOHTOJOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO | KU3HU U OpYIus TpyJa
yenoBekay, «JlpeBHeimue moan», «peBHue Ir0amn»,
«IlepBble COBPEMEHHBIE JTIOAMN.
O6GopynoBanue: mymspku «lIporucxokieHne 4enoBeKay
(GrocThI aBCTPaJIONUTEKA, MUTEKAHTPOTIA,
HeaH/epTablia, KpPOMaHBbOHIIA); CJICTIKH W
U300paxeHUs KaMEHHBIX  OpyIUd  MEepBOOBITHOTO
YeJI0BeKa: KaMHU-YOTITIEPHI, pyoOusa, ckpebiia

2.7 | YenoBeueckue pacsl U Yenoseueckue packl. OcHOBHBIE Oonbline pachl: | PackpbiBaTh copepkaHHe TEPMUHOB M TOHSITHIA:

MIPUPOIHBIC aIalITAIIH
Jej0BeKa

eBporieouiHass (eBpa3uiicKasi), HETpO- aBCTPAJOHIHAS
(3xBaropuasibHas), MOHTOJIOWIHAS (a3uarcko-
aMEepUKaHCKas).

pachl, pacoreHe3, COLMAaI-IapBUHU3M, DPACU3M,
METucauus.

XapakTepu3oBaTh U CPaBHUBATh MPEACTABUTENCH
YeJIOBEUECKHX pac,




Yeprol IIPUCIIOCOOJIEHHOCTH IIPEICTaBUTENIEH
YEeJIOBEYECKMX pac K  YCIOBHUSIM  CYIIECTBOBAHMSI.
EnuncrBo wenoBeweckux pac. Kputuka couumanbHOro
JIapBUHU3MA U pacu3Ma.

Jlemoncmpayuu:

Tabauyvl u cxemvi: <YenoBedyecKue pachbh»

pacKpbIBaTh MPUYMHBI U MEXAHU3MbI PACOTEHE3A,
HEePEUUCIATh u IPUBOAUTH IpUMEPBI
MPUCIIOCOOJICHHOCTH YeNIOBEKA K YCIOBUSAM CPEJIBI,
IIPUMEPbI IPUCIIOCOOUTENLHOTO 3HAa4YeHHUs
PacoBbIX NIPU3HAKOB.

Jloka3biBaTh eaMHCTBO BHaa Homo sapiens,
Hay4yHYI0 HECOCTOSATEIbHOCTb PAaCOBBIX TEOPUH,
uJel COUMAJIBHOrO JApBUHU3MA U Pacu3Ma

Tema 3. Opranusmsl u
OKpyXaromias cpesia

3.1 | Dxonorus Kak Hayka DKoJorus Kak Hayka. 3a7auu U pasieibl IKOJIOTUH. PackpeiBaTh conep)kaHu€ TEPMUHOB U IOHSATHM:
MeTo/1pI SKOIOTMUECKUX HCCIIeI0BAaHUM. 9KOJIOTHSI, TIOJIEBbIe HAOMIOACHHUS, SKCIICPUMEHTHI,
DKoornyeckoe MHUPOBO33pEHUE COBPEMEHHOTO | MOHUTOPUHT OKpY Karomien cpensl,
4enoBeka. /Jemoncmpayuu: MOJIETTUPOBAHUE, SKOJIOTHUYECKOE MUPOBO33PEHHE.
TIlopmpemeui: A. I'ymGonbar, K. @. Pynbe, O. I'ekkens. [lepeuncnars 3amaud 3KONOTUM, €€ pa3Jaeiabl U
Tabauysr u cxemwl.: xapra «[IpupoaHbie 30HBI 3eMITH CBSI3M C APYTMMHU HayKaMH.
XapakTepu30BaTh METO/IBI HKOJIOTUIECKUX
HUCCIeI0BaHUN
3.2 | Cpenpl obuTaHus 1 Cpenpl oOWTaHHWSI OpraHU3MOB: BOJHAs, Ha3eMHO- | PackpeiBaTh conmep)kaHHe TEPMHUHOB M TIOHSTHIA:
9KOJIOTHYECKUE (PaKTOPbI BO3/YIIHAs, TOYBEHHAs!, BHYTPHU- OPraHU3MEHHasl. cpena oOWMTaHUs, HKOJOrMuYeckue (akTopshl,
DKonornyeckue QpakTopsl. OMOJIOTMYECKU  ONTHMYM, OTpPaHUYMBAIOLIUI
Knaccugukarus 3Kk010ra4eckux (TUMUTHUPYIOIITHI )
(bakTopoB: abuoTuveckue, OMOTHYECKHE u | akrop.
AQHTPOTIOTEHHBIE. XapakTepu3oBaTh  yCJIOBUS  Cpel  OOUTaHHUs
JeiicTBre sK0I0rMUecKuX (PaKTOPOB HA OPraHU3MBI. OpraHU3MOB; KJIacCU(PUIIUPOBAThH "
Lemoncmpayuu: XapaKTepu3oBaTh  JKOJOrMYeckhe  (haKTOpHI:
Tabnuyvl u cxemol: «Cpesibl OOMTaHUSI OPTAHU3MOBY abnoTtnyeckne, ONOTUYECKHE U AaHTPOTIOTCHHEIE.
OnuceiBaTh AECUCTBUE SKOJIOTHYECKUX (DAKTOPOB
Ha OpPTaHU3MBI.
XapakTepu30BaTh OCOOCHHOCTH CTPOCHUS U
KU3HENEATSIPHOCTH  PAaCTeHUH W JKMBOTHBIX
pasHbIX cpesl OOMTaHUs
3.3 | Abuoruueckue GpakTopsl AGuoTuveckue (hakTophI: CBET, TeMIieparypa, | PackpbiBaTte comepkaHue TEPMHHOB U TOHSTHH:
BIIQYKHOCTb. ®oronepuoausm.IIpucnocodbnenus | abnoTHYECKUE bakTopsl, dboTonepuoan3m,

OpraHW3MOB K JEHCTBHUIO a0MOTHYECKUX (HaKTOPOB.
buonornyeckue puTMBl.

OMOJIOTUYECKHE PUTMBI.




Jlemoncmpayuu:

Tabauyst u cxemol: «POTONEPUOAUZIM.

Jlabopamopnvle u npakmuueckue pabomoi:
Jlabopatopnast pabora Ne 3. «Mopdosoruiyeckue
OCOOEHHOCTH PaCTEHHUI U3 pa3HbIX MECT OOUTAHUSI.
JlaGopatopnast pabora Ne 4. «BnusHue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

AHan3upoBaTh JACWCTBHE CBETA, TEMIIEPATYypHI,
BJIQ)KHOCTH Ha OPTaHU3MbI U IPUBOJIUTH MPUMEPbI
MPUCIIOCOOJICHHOCTH  OpraHu3MoB. [IpoBoauTh
Ouosornueckre HaOMIOJAEeHUS W OPOPMIIATH
pe3yabTaThl MPOBEAEHHBIX HAOIIOCHUN

3.4 | buotnueckue GhakTOphI buoTtnueckue (haKkTopHI. Bu et Oonotnueckux | PackpweiBaTh conep)kaHME TEPMHUHOB W TIOHSITHI:
B3alMOJCICTBHI: KOHKYPEHIIHS, XUIIHAYECTBO, | OMOTUYECKUE (bakTopmI, XUITHUYECTBO,
cum6Ono3 u ero ¢Gopmbl. IlapasuTusMm, koomepanus, | MapasuTHU3M, KOHKYPEHLUs, MyTyaan3M, CAUMOHO3,
MyTYyaJlu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, | KOMMEHCAIIN3M, HaXJICOHUYECTBO, KBAPTUPAHCTBO,
HaXJICOHHUUYECTBO). AMEHCAIN3M, HEUTPaTu3M. 3JHAUCHUE | aMEHCAIN3M, HEUTPAIIU3M.

OMOTHMYECKMX B3aUMOJCHCTBUI M CYyLIECTBOBaHMS | XapaKTepu30BaTh OMOTHYECKHE (DAKTOPBI U BUIbI
OpPraHU3MOB B MPUPOJHBIX COOOIIECTBAX. B3aMMOOTHOIICHHI MEXTY OpraHu3Mamy;
Hemoncmpayuu: IIPUBOJIUTH MIPUMEPHI B3aUMHOMN
Tabauyst u cxemol.: «llumieBbie Henm» MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHHMBaTh MEXIy €000l BHUIBI OMOTUYECKHX
B3aMMOJICVCTBUI OPraHU3MOB
3.5 | Oxonoruyeckue DKOJIOTHYECKHE XapaKTepUCTUKU nonysiuuu. OcHoBHbIE | PackpbiBaTh conepikaHne TEPMUHOB U TOHSATHM:
XapaKkTEepUCTUKU BUIA U MOKa3aTeNM TMOMYJALUN: YHCIEHHOCTb, IUIOTHOCTb, | MOMYJIALINS, YUCJIEHHOCTb, MJIOTHOCTB,
HOMYJISIIIUU POXKIAaEMOCTb, CMEpPTHOCTb, IPHUPOCT, MHIPALUS. | POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MUTpALUs,
JlnHaMyKa YUCIIEHHOCTH MOMYJISIUU U €€ PEeryJIsalus. JUHAMUKa YUCIEHHOCTH MOITYJISIIUH.
Hemoncmpayuu: XapakTepu3oBaTb OCHOBHBIE IOKazaTelu M
Tabauyer u cxemor: «l[lomynsuun», «3aKOHOMEPHOCTH | IKOJIOTUYECKYIO CTPYKTYPY MONYJIALINH;
pocTa YMCIEHHOCTH MOMYIISIUN UHPY30pHUU-TY(DEIbKN». | OMUCHIBATD MEXAHU3MbI PETYJISIUN YUCIEHHOCTH
Jlabopamopnule u npakmuueckue pabomoi: MONYJISALUN
[Ipaktnueckast pabora Ne 2. «Iloacuér miIOTHOCTH
MONYJISIUUNA Pa3HBIX BUJOB PACTEHUI
Tema 4. CoobiiecTsa u
9KOJIOTHYECKHUE CUCTEMBI
4.1 | CoobmiecTBa OpraHu3MOB CoobmiectBo opranu3mMoB — OwuonieHo3. CTpykTyphl | PackpsiBath cojepskaHne TEPMHUHOB WM TTOHSTHIA:

Ouole HO3a: BUIOBAs, MPOCTPAHCTBEHHAS, TPpOdUIecKast
(mumieBast). Buapl-1OMHUHAHTHI.

CBs13u B OMOLICHO3E.

Jlemoncmpayuu:

OMOILIEH03, DKOCHCTEMAa, OMOTeOIEH03, BHIBI-
JTOMUHAHTBI, SKOJIOTHYECKast HHUIIA.

XapakTepu3oBaTh OMOIEHO3 (COOOILECTBO), €ro
BUJIOBYIO, TPOCTPAHCTBEHHYIO H TPOPHUYCCKYIO

CTPYKTYpBI.




Tabauyer u cxemvi: «llumesbie 1enu», «bUONEHO3:
COCTaB U CTPYKTYypay.

Obopyoosanue:  monenp-aniuiukanus  «TunuyHbie
OuoneHo3bl»; repOapuii «PacturensHbie COOOIIECTBAY;
KoJuieKus «broueHos3»

OOBSCHATH pOJIb KOMIIOHEHTOB OHOIIEHO3a B
MOAJIEPKAHUU €r0 CTPYKTYpPbl U CYIIECTBOBAHUSA
Ha OIPEIEIEHHON TEPPUTOPUH.

OOBACHATH OMOJIOTUYECKUI CMBICH SIPYCHOCTH U
JIMCTOBOM MO3auKH.

CpaBHUBaTh  KOMIIOHEHTHl ~ OWOIICHO30B, HX
BUJIOBYIO, MPOCTPAHCTBEHHYI0O U TPO(UYECKYIO
CTPYKTYPBI, CBSI3U MEXY OpraHn3MaMu

4.2 | DKOCHCTEMBI U Dxosiorudeckue cuctembl (dxocuctemsbl). [lonstue 00 | PackpwiBath cojepskaHue TEPMUHOB M TTOHSATHIA:
3aKOHOMEPHOCTHU UX HKOCHCTEME U OMOTeOIEHO3E. 9KOCHUCTEMA, OHOreoleHo3, MIPOIYLIEHTHI,
CYILLECTBOBaHUS @OyHKIMOHAIbHBIE KOMIIOHEHTBI KOHCYMEHTBI, PEeIyLEeHThl, TPOYUIECKHE yPOBHH,

HKOCHUCTEMBI: TPOYLIEHThI, KOHCYMEHTBbI, PEAYLICHTHI. MUIIEeBas
KpyroBopor BemecTs 1 MOTOK SHEPTHH B SKOCUCTEME. Henb M CeTb, OKOJIOTMYECKUE IHUPAMUJBL,
Tpoduyeckue  (MUIIEBbIE) YPOBHU  OKOCUCTEMBI. | OMOMacca, MPOIYKIHUs, CYKIIECCHUS.
[MumeBbie nenu u cetd. OCHOBHBIE TMOKa3aTenu | XapaKTepu30BaTh CBOMCTBA HIKOCHUCTEMBI (€€
HKOCHCTEMBI: OHoMacca, MPOAYKIHS. DKOJIOTMYECKHE | CIOCOOHOCTH K ITUTEILHOMY CaMOIIOAIeP KaHHUIO,
NUPaMUJIBI:  TPOAYKIMM, UHCIEHHOCTH, OHMOMAcCChl. | OTHOCUTEIBHO 3aMKHYTBHIM KPYrOBOPOT BEIIECTB,
CBolicTBa 3KOCHCTEM: YCTOMUMBOCTH, CAMOPETYJSAIMs, | HEOOXOAMMOCTh TOTOKA SHEPIHH).
pa3BUTHE. CpaBHUBaTh [aCTOUIIHBIE U IETPUTHBIE MUIIEBBIC
Cyxkueccusi. LEeNH, TPOPHUUECKUE YPOBHH IKOCHCTEMBI.
Llemoncmpayuu: Paznuyare nupaMuabpl NPOIYKIUH, HHPaMUIbI
Ilopmpemuwi: A. [Ix. Tencnu, B. H. Cykaués. YHUCIEHHOCTU U MMUPaMU/Ibl OMOMACCHI.
Tabauywvl u cxemwvi: «lIpuponusie coobimectBay, «llenu | CocTaBisATh 1ENMU U CETH MTUTAHUSI.
MUTaHUS, Ilepeuncnsrs CBOMCTBA JKOCHUCTEM:
«OKonorn4yecKas MUpaMuIa» YCTOMYHBOCTb, CaMOpETyJISLHS, pa3BuTHE
(cykueccus).
OnuceiBaTh MEXaHU3M MOJAEPKAHUS PABHOBECHS
B DKOCHCTEMAX.
XapakTepu3oBaTh CyKIECCUH, BBISBISATh IPUYUHBI
1 0011I1e 3aKOHOMEPHOCTH CMEHBI IKOCUCTEM
4.3 | IIpupoaHbIE 3KOCUCTEMBI IIpupoHBIE S5KOCUCTEMBI. PackpsIBaTh copepskaHWe TEPMUHOB M TIOHSATHM:

DKOCHUCTEMBI PEK U 03€Ep.
DKocucTeMa XBOMHOTO WX IIUPOKOJIMCTBEHHOIO JIeca.
Jlemoncmpayuu:

BOJIHBIE 9KOCUCTEMBI, OHMOTeOIeHO3BI,
(bUTOIIAHKTOH, 300TJIAHKTOH, OEHTOC, TYMYC.
IIpuBoguTe mpUMEPBl NIPUPOAHBIX DKOCHCTEM
CBOEH MECTHOCTH.




Tabauywr u cxemvl: «IKOCHCTEMA HIMPOKOJIMCTBEHHOTO
jJeca», «IJKocUCTeMa XBOMHOro Jieca», «buOlLEHO3
BOJIOEMAY.

Obopyoosanue: TepOapul W KOJUICKIIMU PACTCHUU H
JKUBOTHBIX, TPHHAJICKAIINX K PA3HBIM YKOJIOTHYECKUM
rpynmnaM OJHOTO BUAA

CpaBHHMBaTh Ha3eMHbIE M BOJHBIE SKOCHCTEMBI;
OpraHu3Mbl, 00pasyrolire pasHble TpohUYECKue
YPOBHU

4.4 | AHTpOIIOT€HHbIE AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. PackpsiBaTh cozep:kaHWEe TEPMHUHOB W ITOHATHMN:
9KOCUCTEMBI YpboskocucreMbl. buonornueckoe u XO3SMCTBEHHOE | aHTPOMOTEHHAs AIKOCHCTEMA, arpodKOCHUCTEeMa,
3HAYCHHE arpo’KOCUCTEM u ypOoskocucTeM. | ypboskocucreMa, bnopasHooOpasue.
buopasnoobpazue kak pakTop yCTOHUUBOCTH IKOCUCTEM. | XapaKTepru30BaTh arpo3KOCHUCTEMBI u
CoxpaHeHue OMOJOTHYECKOTO pa3HooOpasus Ha 3eMyie. | ypOOIKOCUCTEMBI, O0COOCHHOCTH ux
Lemoncmpayuu: CYIIECTBOBAHHUS.
Tabauywl u cxemsi: «ATPOLIEHO3. [TpuBOANTH IPUMEPHI AHTPOMIOTEHHBIX KOCUCTEM
Obopyoosanue: komnekius «Bpeautenu BaXHEHIINX | CBOEH MECTHOCTH, ONMKCHIBATh UX BUJOBOW COCTaB
CEIIbCKOXO3HUCTBEHHBIX KYIbTYP» U CTPYKTYpY.
CpaBHUBaTh COCTaB U CTPYKTYPY HPUPOTHBIX
HKOCHCTEM M arpodKOCHUCTEM, arpOdKOCHUCTEM H
ypOOIKOCHUCTEM
4.5 | buocepa — rmodanbHas Vuenne B. U. Bepnaackoro o Omocepe. I'panunisl, | PackpbiBaTh copepxaHue TEPMHUHOB M IMOHSTHIMA:
9KOCcHCTEMA 3eMIIH coCTaB U CTpyKTypa 6uocgepsl. XKuBoe BeliecTBo U ero | 6uocgepa, >KMBOE BEIIECTBO, JUHAMHUYECKOE
¢yskun. OcobeHHocTH Ouocdeprl Kak paBHOBECHE.
rino0anbHOM 3KocucTeMsl. JlnHamuueckoe paBHoBecue U | OuenuBarts Bkiaa B. 1. Bepaanckoro
obpatHas cBs3b B Ouocdepe. B CO3JIaHUE YUEHHs 0 Omocdepe.
Lemoncmpayuu: XapakTepu3oBaTh COCTaB Ouocdepbl, (yHKIUU
Ilopmpempui: B. 1. BepHanckuii. KUBOTO BellecTBa Ouocdepsl M ompenenars (Ha
Tabauyer u cxemsi: «OOmas cTpykTypa Ouocheps», | KapTe) obnactu ero HauOOJBIIIETO
«PacnpocTpanenue xu3Hu B Oumocdepe», «O30HOBBIA | pacIpOCTpPaHEHUSI.
9KpaH 6uochepr» [IpuBoauTH, mTpUMEpHl MNPOSBICHUS  (HYHKIMNA
KHUBOTO BellecTBa 6uocdeprl, GMOreoXuMUIecKon
JeSITETIbHOCTH YeNIOBeKa.
[lepeuncnsats  ocobeHHOCTH  OMoceprl  Kak
r7100aJIbHOM SKOCHCTEMBI 3eMITH
4.6 | 3aKOHOMEPHOCTH KpyroBopoTsl BemecTB W OMOT€OXMMHUYECKHE ITUKIIBI | PacKkpwiBaTh cojep)kaHne TEPMUHOB M TTOHSTHIA:

CYIIECTBOBaHMS OHOCHEPHI

AJIEMEHTOB (yIiepoaa, a30Ta).
3oHanbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITH.
Jlemoncmpayuu:

LIEJIOCTHOCTh Onocdepsl, KpyroBOpOT BEIIECTB,
OnoreoXxuMm4YeCcKre IMKJIBI 3IIEMEHTOB,
30HAJILHOCTH Onochepsbl, GMOMBI.




Tabauyst u cxemwl: «KpyroBopot yriaepomaa B uocdepe»,
«KpyroBopoT a3ota B mpupoje»

OnwucsiBath KpYrOBOpPOT BEILECTB,
OMOreoXMMHUYECKUE LMKl a30Ta U yrjiepoja B
ounocdepe.

OOBACHATh TMPUYUHY 30HAIBHOCTH OHOCHEpHI.
[lepeuncnsath © XapakTepw3oBaTh OCHOBHBIC
OMOMBI CyIIN 3eMITH

4.7 | YenoseuecTBO B buochepe 1 YenoseuectBo B Omocdepe 3emnu. AHTpororeHHsle | PackpeiBaTh copepikaHie TEPMHUHOB M TOHSTHIA:
3emiu u3MeHeHus B 6uochepe. ['modanbHble AHTPOIIOTCHHBIE ~ M3MECHEHMS,  DKOJIOTMYECKUHI
HKOJIOTHYECKUE TIPOOIIEMBI. Kpu3Huc, rinolaibHbIe
Jlemoncmpayuu: poOJIEMBI.
Tabnuysr u  cxemwvr. «IlpuMepHbIE aHTPONOIE€HHBIE | XapaKTepU30BaTh OMOCHEPHYIO POJIb YEIOBEKA.
BO3JCICTBUS Ha NpUpony», «Baxneilmme ucrounuku | [IpyBoauTh mpruMepsl aHTPOIIOICHHBIX H3MEHEHUN
3arps3HEHUS] BO3[yXa M TPYHTOBBIX Boa», «IlouBa — | B OGmocdepe.
Ba)KHEHIIasg cocraBisoomas ouochepsr», «Pakropsl | OLeHUBaTh IIOCIIEAACTBHS 3arpsi3HEHUs
Jerpaganuy mouBy, «[lapHUKOBEI AP dexT», «DaKkTophl | BO3IYNTHON, BOAHOW Cpeabl, N3MEHEHHS KIMMaTa,
palMoaKTUBHOIO 3arpsizHeHust Ouocdeps»; KpacHas | cokpamenust 6MopasHooOpasusl.
kHura P®, nzo0pakeHust oxpaHseMbIX BUI0B pacTeHU U | PopMynupoBaTh COOCTBEHHYIO TMO3MIMIO IO
YKUBOTHBIX OTHOLICHUIO K TJIOOANbHBIM M PEruOHAIbHBIM
HKOJIOTMUECKUM IpobsieMaM, apryMeHTHPOBATh
CBOIO TOYKY 3pEHHUSI.
HazbiBaTh MIPUYKHBI MOSIBJICHUS
IIPUPOJOOXPAHHON ITHKH, PAaCKpbIBaTh 3HAUYECHUE
nporpecca Ui NPEOJOJCHHsS] 3KOJIOTMYECKOTO
KpHu3Hca
4.8 | CocymectBoBanue npupoas | 1 CocymecTBoBaHMEe  NPHUPOABI M 4elnoBedecTBa. | PackpwiBaTh coiepkaHWEe TEPMHUHOB WM ITOHSATHM:
Y YEJI0BEUECTBA Coxpanenue 61opazHooOpazus KaK OCHOBA | pallMOHAJIbHOE PUPOOIIOIB30BAHHE, YCTOWUNBOE
ycroiunBocTd  Ouocdepbl. OcHOBa palMOHAIBHOIO | pa3BUTHE, KOIBOJIOLUS.
yOpaBiI€HUS  NPUPOAHBIMM  pecypcaMH M MX | XapaKTepU30BaTh PAallMOHAIBHOE HCIIOIb30BaHHE
ucnonp3oBaHue. JlocTikeHus OWOJIIOTMM M OXpaHa | MPUPOAHBIX PECYPCOB; OCHOBHBIE MOJIOKEHUS
IIPUPOJIBIL. KOHLEMNIUN YCTONYMBOTO Pa3BUTHS
Jlemoncmpayuu:
Tabauybl u cxemvl. «buocdepa u uenoBex»
Pe3epBHOe Bpems 2
OBIIEE KOJIMYECTBO 34
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NEPEYEHb (KOAU®UKATOP) PACHPEJEJEHHBIX MO KJIACCAM IPOBEPSIEMBIX
TPEBOBAHUN K PE3YJbBTATAM OCBOEHUSI OCHOBHOW OBPA3OBATEJBHOM
MPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSI U DJIEMEHTOB COJEPKAHUS
1O BUOJIOT A

B (bellepaJ'IBHbIX nu perI/IOHaJ'IBHBIX npouez[ypax OIICHKHN Ka4deCTBa 06pa30BaHI/I}I chonwyeTc;{
nepedeHs (Koaudukarop) pacmpenesieHHBIX MO KiaccaM MpOBEpsEeMBIX TpeOOBaHMN K pe3yibTraTram
OCBOCHUA OCHOBHOI71 06pa30BaTeJ'IBHOI71 IMporpamMmbl cpez[Hero 06]1161"0 06paBOBaHI/I}I U DIJICMCHTOB
COJIepKaHus 10 OMOJIOTHH.

10 KJIACC
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
Kon [IpoBepsieMbie MpeIMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSIEMOTO IPOTPaMMBbI CpeTHETo 0011er0 00pa3oBaHus
pe3ynbTara
1 CdpopMUpOBaHHOCTH 3HAHUN O MECTE U POJIU OHMOJIOTHU B CHUCTEME HAyYHOT'O 3HAHUS

€CTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOI KapTHHbI
MUpa M Hay4yHOIO MHPOBO33PEHMS; O BKJIAJ€ POCCUHCKUX U 3apyOekKHbIX
YYEHBIXOMOJIOTOB B pa3BUTHE OMOIOTHHU; (PYHKLIMOHAIBHON IPaMOTHOCTH YellOBEKa
JUISl peIIEHUs )KU3HEHHBIX 3a]1a4

2 VYMeHue packpblBaTh COJEp)KaHHE OMOJIOTMYECKMX TEPMHHOB M HOHATHUI: KU3Hb,
KJIETKa, OpraHusM; Merabonnu3M (OOMEH BEIECTB W IPEBpaLICHHE >SHEPrun),
romeoctad  (caMmoperyisuus), YpOBHEBas ~ OpraHu3alMs  JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BE/IEHUE (PENPOAYKIHUS), HACIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE

3 YMeHnue uznaratb OMOJ0rH4YeCKre TEOpUH (KJIETOYHAs,, XpOMOCOMHAs!, MyTallMOHHAas ),
3akonbl (I'. Mengens, T. Moprana, H.W. BaBwmioBa) u yuenus (0 ueHTpax
MHOrooOpasusi M TNPOMCXOXKJIEHUS KyIbTypHbIXx pactenuii H.M. Basunosa),
OIIPEAEIIATh T'PAHULIBI UX IPUMEHMMOCTH K )KMBBIM CUCTEMaM

4 YMeHue BiIafeTb METOJaMU HAy4YHOI'O IO3HAHHMA B Ouosiornu (HaOMIOAEHHE H
ONMCAHUE >XUBBIX CHUCTEM, IIPOLIECCOB M SBJICHHUW; OpraHU3alys U IPOBEACHUE
OMOJIOrMYECKOr0 IKCIIEPUMEHTA, BBIIBUJKEHUE TMIIOTE3bl; BBIIBIEHUE 3aBUCHMOCTH
MEXJy HCCIEAYEeMbIMH BEIWYMHAMHU, OOBSICHEHHE IIOJIyYCHHBIX pe3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHN, TEOPUN U 3aKOHOB; YMEHHUE JIEJIaTh BBIBOJBI HA
OCHOBAHUU MOJTYYEHHBIX PE3yJIbTATOB)

5 YMeHHeE BbIIEIATH CYIIECTBEHHBIEC IPU3HAKH BUPYCOB, KJIETOK ITPOKAPHUOT U DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPIaHU3MOB; OCOOEHHOCTH INPOLIECCOB 0OOMEHa
BEUIECTB M TMpEBpAlllEHUs HHEPruM B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO W
HHEPreTUYecKoro OOMEHa, XEMOCHHTEe3a, MMHTO03a, MeHo03a, OIUIOJOTBOPEHHUS,
Pa3MHOXKEHHU S, UHANBHUIYAJIbHOTO Pa3BUTHsI OpraHnu3Ma (OHTOTEHE3)

6 YMeHue NpUMEeHsTh OTYy4YeHHbIE 3HAHUS TSI 00bSICHEHHS OMOJIOTHYECKUX TPOIIECCOB
U SIBJICHUM, NIl IPUHATHS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOM KU3HU B LIEJSAX
obecriedeHrs: G€30MaCHOCTH CBOErO 37I0POBbSI M 3J0POBBS OKPYKAIOIIMX JIIOJIEH,
cOOMIOIGCHUSI HOPM TPAaMOTHOTO TMOBEACHHSI B OKpYXKAloIIeW NPUPOJHON cpene;
MOHUMaHHE HeOOXOAMMOCTH UCIOIb30BAHUS JOCTHXKEHHI COBPEMEHHON OHOJIOTHUH U
OMOTEXHOJIOTHH JUIsl pallMOHAJIBHOTO MTPUPOIONOIB30BaHNUS

7 YMeHue pemarh 3JeMEHTapHble T€HEeTHYeCKHe 337ayd Ha MOHOHM JUTHOpHUIHOE
CKpEeIllMBaHUE, CLEIUICHHOE HaCJIeJOBaHHE; COCTaBJISATh CXEMbl MOHOTHOPHIHOIO
CKpEIMBAHUS JUIs TPEICKa3aHus HACIEN0BaHUs TPU3HAKOB Y OPraHU3MOB

8 YMeHue BHIMOTHATH JIA00paTOPHBIE U MPAKTUYECKHE padOThI, COOII0IaTh TPaBUIIa IPU
pabote ¢ yueOHBIM U JIA0OPATOPHBIM 00OPYIOBAHHEM
9 YMeHue KpUTHUECKU OLICHUBATh U HHTEPIIPETHPOBATh HH(POPMALIHIO OUOIOTHIECKOTO

COJZIEpKaHUs, BKIIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHHMKOB
(CMH, nay4yHO-IOMYJSIPHBIE MaTE€pHalbl); 3TUYECKUE ACHEKThl COBPEMEHHBIX
UCCJIeIOBaHUM B OMOJIOTUHU, MEAULIMHE, OMOTEXHOJIOI MU




10

YMeHne co3naBaTh COOCTBEHHBIE NMHUCHMEHHBIC W YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTMYECKYI0 HH(OPMAIIHIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MTOHSATUHHBIN anmapat OHOJIOTHHI

HpOBGpﬂEMLIe IJICMECHTHLI COACPKAHUSA

Kon

[IpoBepsiemMblil 3JIEMEHT COAEp KaHUs

1

buosiorus kak Hayka

1.1

buonorus — Hayka o )xuBoi npupoje. Poiab 6uonoruu B GopMUpOBaHUN COBPEMEHHOMN
Hay4yHOM KapTuHbI Mupa. CrucreMa OMOJIOIrMYECKUX HayK

1.2

Metoabl TO3HAaHUS >KUBOM TpHUponabl (HAOMIOAECHWE, SKCIEPUMEHT, OIHMCaHuE,
M3MepeHue, Kiaccuukanus, MoIeIMPOBAHNE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )

2

JKuBnIe CCTEMBI U BX OpraHu3anus

2.1

JXuBbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT wu3yueHus Owuosoruu. CBoiCTBa
OMOCHCTEM U UX pa3HOOOpa3ue

22

YpoBHM oOpraHu3anud OMOCHCTEM: MOJEKYJISIPHO-TeHETUYECKUH, KJIETOUHBIH,
OpraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMUYECKUH  COCTaB  KJIETKM. XMMHYECKHE  JJIEMEHTBI:  MaKpO3JEMEHTHI,
MHUKpO3JeMeHThl. Boga n MuHepaiibHble BeniecTBa. @YHKIMU BOABI U MUHEPAIbHBIX
BelecTB B kieTke. [loanepxkanne oCMOTHYECKOTO Oananca

32

benku. CoctaB u crpoeHue O€lIKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OENKOB.
He3amenuMble ¥ 3aMEHHMBIE aMUHOKMCIOTBL. AMHHOKHMCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYPbI O€JIKOBOM MOJIEKYJIbI (I€pBHUYHAs!, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTpYKTypa). XUMHUECKHE CBOiicTBa OenkoB. buonormueckue QyHKIHH OEIKOB.
®depMeHThl — 6Honornyeckue karanuzaropsl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTD,
cyocrparnas cnenuduuHocts. Kodepmentsl. Buramunbl. OTiimuus (GepMeHTOB OT
HEOPraHMYeCKUX KaTalu3aTopoB

33

VYrneBoabl: MoHOcaxapuibl (TJII0K03a, pub03a M J1€30KCHpUO03a), aucaxapHibl
(caxapo3a, JaKkTo3a) M TMOJMCAaXapuIbpl (KpaxMail, TIJIMKOTEH, LEJJIII03a).
bruomornveckne QyHKIMU  YraeBoaoB. JIMMUABL:  TPUTIHMLEPHIBI, CTEPOUJIBI,
¢dochomunuapsl. ['mapodpminsHornapododHsie cBoiictBa. buonornyeckue GyHkuMH
mumoB. CpaBHEHHUE YTIIEBOJIOB, OCIKOB U JIMTTUIOB KaK UICTOYHHUKOB SHEPTHH

3.4

Hyxnennosbeie xucnorsl: JIHK n PHK. Hykmeotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kuciaot. Ctpoenne u pynkuuu JTHK. Ctpoenune u pynxiuun PHK. AT®: crpoenue u

byHKIMH

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHL. MeTtoapl HN3YUCHUSA KIICTOK

3.6

Knerka kak nenmoctHas xwuBas cucrema. OOmue MNpU3HAKU KIETOK: 3aMKHYTas
HapyxHas MmemOpana, monekyibl JIHK kak renernueckuil anmapar, cucreMa CHHTE3a
Oenka

3.7

Tumbl KiIeTOK: ’yKapuoTHuYecKas M NpokapuoTrudeckas. OCOOEHHOCTH CTPOECHHS
npokapuotnyeckoil  kinerku.  Kiierounas — crenka — Oaktepuil.  CTpoeHue
9YKapHUOTHYECKOM KineTKU. OCHOBHBIE OTIUYHUS PACTUTENILHON, KUBOTHON U T'PUOHOM
KJIETKH

3.8

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsI CTEHKA, ITIMKOKAIUKC, UX (QYHKIINH.
[1nazmaTnueckast memOpaHa, ee cBoiicTBa U (pyHKUMU. [{uTonnazmMa u ee opraHoubI.
OpHoMeMOpaHHBbIE OPraHOWIBI KIETKH: dHAoIUIa3Matnueckas cetb (DIIC), anmapar
lonpmxu, mnuzocombl. [lomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHMTOXOHIPHH,
miactuapl.  IIpoucxoxneHne MHUTOXOHApPMM W mIacTuA. Buael  mmactun.
HememOpanHbie opraHougbpl KIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, PECHUYKH,
KIyTUKU. ODyHKIIMY OPraHOUI0B KIIETKU. BKiroueHus

3.9

Anpo — perymsatopHbiii 1eHTp KiIeTku. CTpoeHme sapa: sAepHas o000JI0YKa,
KapHOoIlJIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHIOPT BELIECTB B KJIETKE

}KI/ISHeI[eHTCJ'II)HOCTI) KIICTKHU




4.1

OO6men BemecTB, WM MeTabOIM3M. ACCUMWIAIUSA (TJIACTHYECKUH OOMEH) |
TUCCUMHIIALUS  (PHEpreTUUecKuid OOMEH) — JIBeé CTOPOHBI EIMHOIO IMpoliecca
Merabosm3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBI U TerepoTpodHbIi. Poib
(dhepMEeHTOB B 0OMEHE BEIIECTB U MPEBPANICHHH YHEPTUU B KIICTKE

4.2

®orocunre3. CperoBas u TeMHOBast (a3bl (orocuHre3a. Peakuuu ¢orocunresa.
OddexTuBHOCTE QoTocuHTE3a. 3HaueHHe (OTOCHMHTE3a ISl KU3HH Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha  (OTOCHMHTE3 M CIOCOOBI  MOBBIIEHUS  €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX pPacTeHUH. XEMOCHHTE3. XEMOCUHTE3UPYIOLIUE
OakTepuu. 3HaYCHHE XEMOCHHTE3a 11 KU3HU Ha 3emiie

4.3

DHepreTudeckuii oOMeH B KieTke. PaclieruieHne BeHIECTB, BBIJICICHHE W
AKKyMYJIMPOBaHUE PHEPTHU B KJIIETKE. DTallbl SHEPreTHYECKOro oOMeHa. [ uKomms3.
Bbpoxxenne u ero Buabl. KucinopogHoe OKHCICHHE, WU KIETOYHOE JIbIXaHUE.
O} hEeKTHBHOCTh YHEPTrETUHIECKOTO OOMEHA

4.4

Peaknum marpuuHoro cunre3a. ['enermueckas mHpopmanus u JIHK. Peammszarms
reHEeTUYecKo HHpopManuu B KJIETKe. ['eHeTHdeckuil KOJ M €ro CBOMWCTBa.
Tpanckpunmss — wmarpuudslii cunte3 PHK. Tpancmsauuss — OumocuHTe3 Oenka.
KoaupoBanue amuHokucnoT. Posib pubocom B 6uocuHTe3e Oenka

4.5

Hexnerounsie ¢opmber xu3Hu — Bupychl. Mctopus otkpeiTus BupycoB (.H.
WBanoBckuii). OcoOEGHHOCTH  CTPOCHHUS H  JKU3HENEATEIbHOCTH  BHUPYCOB.
bakrepuodaru. bone3nn pacrenuii, )KMBOTHBIX M YEIOBEKa, BHI3IBAEMBIC BUPYCAMHU.
Bupyc nummynonedunura yenoseka (BUY) — Bo3dyaurens CIIN/a. [Ipodunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUN

PasmHoxenue u WHINBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

5.1

Krnerounslii 1uki, uiam KU3HEHHBIA HUKI KieTku. MHaTepdaza u murtos. [Ipoueccsr,
npoTekaromue B uHTepdasze. Perumkanms — peakuust marpuyHoro cunrtesa JIHK.
CrtpoeHrne XpoMocoM. XpOMOCOMHBIH Ha0op — KapuoTun. JWMIOMIHBIA U
rafmjouAHbI  XpOMOCOMHBIE HaOoOpbl. Xpomatuisl. lLluTonoruuyeckue OCHOBBI
Pa3MHOKEHHS M UHAUBUAYAJIBHOTO PAa3BUTHS OPraHU3MOB. J[elleHne KIIETKH — MHUTO3.
Cragum wmwurto3a. Ilpomeccel, mnpoucxoidmyve Ha pasHbIX CTaJuAX MUTO3a.
buosiornueckuii cMpICI MUTO3a

5.2

@®opMbl pa3MHOXKEHHS OpraHu3MoB: Oecrnojioe M mojoBoe. Buaesl Oecnosoro
pa3sMHOXEHHUs: JIeJIeHHEe HaJBOe, II0YKOBAaHHME OJHO- W  MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHKe, BETETATHBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHHPOBAHHE
OpPraHU3MOB, €r0 3HauUeHHe ISl CeNeKIIUN

53

[TonoBoe pa3mHOXkEHHE, €ro OoTau4us oT Oecnonoro. Meio3. Craauum Melosa.
IIpoueccsl, nmpoucxondiue Ha craausx menosa. [loBeneHne XpoMocoM B Meio3e.
Kpoccunrosep. bruonornuecknii cMbIca M 3HaYEHUE MEH03a

54

I'amerorenes — mpoliecc 00pa3oBaHUsl MOJOBBIX KIETOK y >KMBOTHBIX. [loioBEBIE
JKeJIe3bl. CCMCHHHUKU U ANYHUKU. O6p3303aHI/Ie nu paSBI/ITI/Ie IIOJIOBBIX KJICTOK — IraMeET
(cmepmaTo3ou, SULEKIETKA) — cliepMaTorene3 u oorene3. OCOOEHHOCTH CTPOCHUS
SIMIEKJIETOK U criepMaro3onaoB. OmnogorBopenue. [lapreHorenes

5.5

NunuBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHES).
Otambl AMOPHOHATBFHOTO PAa3BUTHS Y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJICHUE,
racTpyJsuus, OpPraHOTEeHE3. [TocTamOproHaIbHOE pa3BUTHE. Tumnsr
MOCTAMOPHUOHAIBHOTO PAa3BUTHSL: MpsIMOE, HEMpsAMOe (JIMYMHOUYHOE). BiusiHue cpesibl
Ha Pa3BUTHE OPraHU3MOB; (PAKTOPBI, CHOCOOHBIE BHI3BIBATH BPOXKJIECHHBIE YpPOJCTBA.
Pocr u pasutne pacrenmii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOECHHUE CEMEHH,
CTaJMH Pa3BUTHS

HaCJ'IeI[CTBeHHOCTB 1 USMCHYUBOCTb OPTaHN3MOB

6.1

IIpeamer u 3agauu reHetuku. Mcropus pa3BuTHs TeHETHKU. Bkiax poccHMCKUX U
3apyOe’KHBIX YUEHBIX B pa3BUTHE FT€HETUKU. MeTO/1bl TEHETUKH (THOPUA0IOTNYECKUH,
LIUTOT€HETUYECKUH, MOJIEKYJIIPHOT€HETUUECKU ). OCHOBHBIE T€HETUYECKUE TTOHATHUS.
I'eneTnyecKkasi CUMBOJIMKA, UCIIOIb3YyeMasi B CXeMax CKpEIUBaHUI




6.2

3aKOHOMEPHOCTH HACJEAOBaHUS TMPU3HAKOB, YyCTaHOBJIEeHHbIE [. MeHueneM.
MoHorubpuaHoe ckpermunBaHue. 3aKoH eAMHO00pa3usi THOPUIOB MTEPBOrOMOKOICHUS.
[IpaBmio poMuHUpOBaHUA. 3aKOH paclleIJICHHs MpU3HAKOB. ['Mmore3a YUCTOTHI
rameT. [lonHoe u HemonmHOE AOMUHHpOBaHME. J(MTHOpUIHOE CKpelMBaHUE. 3aKOH
HE3aBHCHMOI'0 HaclleJJOBaHUs MPU3HAKOB. LluToreHeTnyeckue OCHOBbI TUTHOPHIHOTO
CKpEIlMBaHUs. AHaIM3UpyoIllee CKpeluBaHue. Vcronb3oBaHue aHAIM3HPYIOIIETO
CKpEIIMBAHUS JUIsSl ONPEIeNIeHUs] TeHOTUIIa 0co0n

6.3

CueruieHHoe HacnenoBanue mpu3HakoB. PaGora T. Moprana mo cuemjieHHOMY
HacJIe0OBaHUIO reHoB. Hapymenue creruieHus reHoB B pe3ylbTaTe KPOCCHHIOBEpA.
XpOMOCOMHasl TEOpUsl HACIEACTBEHHOCTH. ['eHeTnueckue KapTel. I'eHeTHKa Iosa.
XpOMOCOMHOE  ONpEJENICHHE Moja. AyTOCOMBI M  IIOJIOBBIE  XPOMOCOMBI.
I'omoramerHele W rereporaMeTHble OpraHusMbl. HacnepoBaHnue IpU3HAKOB,
CLICTUICHHBIX C I10JIOM

6.4

N3menunBOCTh. Buapl M3MEHYMBOCTH: HEHACIIEICTBEHHAsI W HACIEACTBEHHas. Poib
cpeabl B HEHACJIEIACTBEHHOM W3MEHUYMBOCTHU. XapaKTEpUCTHKA MOAM(DUKALMOHHON
M3MEHYMBOCTH. BapmannoHHBIM psag W BapuanMoHHas Kpusad. Hopma peaknum
npusHaka. KonuuecTBEHHBbIE M KAayeCTBEHHbIE IPU3HAKM M UX HOPMa pEaKLUu.
CpoiicTBa MOTU(UKAIIMOHHOW W3MEHUYNBOCTH

6.5

HacnencrtBenHas, wWiM  IeHOTUIMYECKas,  M3MeHYMBOCTb.  KomOMHaTHBHas
M3MEHUYUBOCTb. Meil03 1 I0J10BOM MpoI1iecC — 0OCHOBA KOMOMHATUBHON U3MEHYUBOCTH.
MyranuoHHass u3MeHuuBocTh. Kiaccubukanuss MyTaluii: reHHbIe XPOMOCOMHBIE,
reHoMHble. YacToTa W TpUYMHBI MyTanuid. MyrtareHHble  (akTOpbl. 3aKOH
TOMOJIOTMYECKUX PsJIOB B HacieacTBeHHOM u3menunsocty H.M. Basunosa

6.6

FeHeTl/IKa YCJIOBCKaA. KapI/IOTI/IH YCJIOBCKA. OCHOBHBIG METOAbBI TCHCTUKU YCJIOBCKA.
reHeaIorHYeCcKmii, OJIM3HEIIOBBIA, IUTOr€HETHYECKUH, OMOXMMHUYECKHA,
MOJICKYJISIpHO-TeHeTHIecKHii. COBpEeMEHHOE ONPe/IeIICHUE TeHOTHITA: TTOJTHOTEHOMHOE
CEeKBEHHPOBAaHME, TEHOTHUIHpPOBaHUE, B TOM uucie ¢ mnomomplo [II[P-ananmza.
HacnencrBennnle  3a0o0jeBaHus  4YeJlOBEKa: TeHHbIE OoJe3HH, OO0Je3HH C
HACJIEJICTBEHHOM MPEIPacIONOKEHHOCTRI0, XpPOMOCOMHEBIE Oonie3Hu. ComaTHueckue u
FeHepaTI/IBHBIG MYTaHI/II/I. HpI/IHIII/IHI)I 3)10pOBOFO 06pa3a KHU3HHU, JUAr"HOCTHUKH,
npopUIaKTUKM W JIEYEHHs] TEHETHYeCKHX Oose3Hell. Meauko-reHeTHUecKoe
KOHCYJ'II)TI/IpOBaHI/Ie. 3Ha‘-I€HI/I€ MGHHHHHCKOﬁ TCHCTUKU B HpC)IOTBpaHIGHI/II/I 1 JICUCHUU
reHeTUYECKHUX 3a00JIeBaHMIl YeT0BEKA

Cenekiusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa M IpoLECC. 3apOXKACHUE CENEKIIMA U JOMECTUKALNS. YUEHUe
H.N. BaBunoBa 0 1eHTpax NpOUCXOKIEHUS U MHOTOOOPA3USAKYJIbTYPHBIX PACTEHUH.
I{eHTpbI NPOMCXO0KIEHUS TOMAIIHUX KUBOTHBIX. COpT, IOpoza, NTaMM

7.2

CoBpeMeHHbIE METO/IbI CeNEKIIUN. MacCOBbIN M MHIUBUAYATbHBIA OTOOPHI B CETEKIH
pacTeHuii U KUBOTHBIX. OILIEHKa dKCTepbepa. bIM3KOpOACTBEHHOE CKPEIIMBAHUE —
uHOpuAKHT. YncTas nuaust. CKpelBaHue YUCTHIX JTUHUH. [ eTepo3uc, nim rudpuaHas
cuina. HepoacreeHnHoe ckpemuBanue — ayrOpuaunr. OtaaneHHas ruOpuan3anus 1 ee
ycnexu. VCKycCTBEHHBI MyTareHe3 M IOJIy4eHHE MOJIMIUIONAOB. JlocThxkeHust
CCJICKIIN paCTeHI/If/'I, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

7.3

buorexHonorust kak oTpacib NPOM3BOACTBA. I'€HHAas MH)KEHEpHs. DTalbl CO3JaHMs
pexomOunantHot JIHK wu TpaHcrennsix opranuzmoB. KierouHas uHXEHepus.
Knerounsle KynbTypsl. MUKpOKIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiioHupoBanue
BBICOKOIIPOJYKTUBHBIX CEIIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKHE U
stryeckue nmpobsemsl. 'MO — reHeTnyecku MOIUGHUIIMPOBAHHBIE OPTaHU3MBI

11 KJTACC

[TpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl

Kon
IPOBEPSIEMOTO
pe3yibraTta

[TpoBepsiembie MpeIMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTebHON
MPOrPaMMBI CPETHETO 001Iero oOpa3oBaHms




CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa M HAyYHOIO MHPOBO33PEHMs; O BKJIAJ€ POCCUHUCKUX U 3apyOeKHbBIX
YUYCHBIXOMOJIOTOB B pa3BUTHE OHOIOTHMHU; (PYHKIMOHAIBHON I'PaMOTHOCTH YellIOBEKa
JUISl peLIEHUS JKU3HEHHBIX 3a]1a4

YMeHue packpblBaTh COJEp)KAHUE OMOJOTUYCCKUX TEPMHUHOB W TIOHSTHUW: BUJ,
MoNyJisAusi, TEHO(POHI, SBOJIONMS, ABWXKYIIHE CHIBI ((aKTOphI) 3BOJIIOINUH,
MPUCIIOCOOJICHHOCTh OPraHMW3MOB, BHI000pa30BaHME, HKOJOTHUECKUE (aKTOPHI,
IKOCHUCTEMA, MPOIYIEHThI, KOHCYMEHTBI, PeAYIEHTHI, IIETH TUTaHUs, YIKOJIOTHUECKas
nupammia, ouoreoreHos, bnochepa

YMenue wuznaratb Ouojoruuyeckue Teopuu (dBosonoHHas teopus Y. JlapBuna,
CUHTETUYECKAsh TEOpHUsl HBOJIIOLMU), 3aKOHbl U 3aKOHOMEPHOCTH (3apOAbILIEBOIO
cxoactBa K.M. bapa, yepenoBanus riaBHbIX HalpaBlIeHUH W myTed sBoonuu A.H.
CesepuoBa, yuenust o Oumocthepe B.M. BepHajackoro), ompenensts TpaHHUIBI HX
MIPUMEHUMOCTH K JKHBBIM CHCTEMaM

YMmenue BJIaACTh MCTOAAMHU HAYYHOI'O IIO3HAHHUA B Oouosorun (Ha6JIIOI[€HI/IC u
OIMMCAHUC JXKHUBBIX CHCTCM, IIPOLECCCOB H HBHGHHﬁ; opraHusanuvs MW IIPOBCIACHHC
OHOJIOrHYECKOrO OKCIICPUMCHTA, BBIABHIKCHUC T'HMIIOTE3bI; BBIABICHHUC 3aBHUCHMOCTHU
MCXKAY HUCCICAYEMbIMU BCJIIMYWMHAMU, 00BsACHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30OBAHHBIX HAYYHBIX HOH?[TI/If/'I, TCOpI/IfI M 3aKOHOB; YMCHHC JICJIaTb BbIBOABI HA
OCHOBAHUU IMOJTYYCHHBIX pGSYJ'IBTaTOB)

YMeHne BBIIENATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHHSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISLUHA, MPOIYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHMOr€OIIEHO30B MU
IKOCUCTEM; OCOOCHHOCTH IPOLIECCOB HACIIEICTBEHHON N3MEHUYMBOCTH, €CTECTBEHHOTO
orOopa,  BHI000pa3OBaHWS,  NPHUCIOCOOIEHHOCTH  OpPraHU3MOB,  JICHCTBUS
HKOJIOTHYECKUX (DaKTOPOB HA OPTaHM3MBI, MIEPEHOCA BEIIECTB W IOTOKA DHEPTUHU B
HKOCHUCTEMAX, AHTPONOICHHBIXU3MEHEHUH B HKOCHCTEMaxX CBOEH MECTHOCTH,
KpYroBOpOTa BELIECTB U OMOr€0OXMMUYECKUX LIMKIIOB B Onochepe

YMeHue NpUMEHSTh NOJTy4YEeHHbIE 3HAHUS 1151 00bSICHEHUS] OMOJIOTMYECKUX IIPOIIECCOB
U SIBIICHHUH, JUUTSI TPUHATHS MIPAKTUYECKUX PEIICHUH B MIOBCEIHEBHOW JKU3HU B TEISX
obecriedeHns: G€30MaCHOCTH CBOETO 3JI0POBbsI M 3J0POBBS OKPYKAIOIIMX JIIOJIEH,
COOJIO/IEHUST HOPM TPaMOTHOTO TIIOBEJICHHS B OKpY)KAIOUIEH HPUPOIHON Cpene;
MIOHUMaHHE HEOOXOAMMOCTH MCIIOJIb30BaHMsI JOCTHXKEHUI COBPEMEHHON OMOJIOTHH
IUTsL PallMOHAIIBHOTO MTPUPOJIOTIOIE30BAHHS

YMeHue pemath 31eMeHTapHble OMOJIOTMUECKUE 3a/JauH, COCTaBIISITh CXEMBbI IIEpeHoca
BELIECTB U SHEPTUU B IKOcHCTEeMax (LIeNy MUTAHNSA)

YMeHue BhINOIHAT JIa0opaTOpHbIE U MPaKTUYECKHE paboThl, COOJII01aTh ITpaBHIIa IPU
paboTe ¢ y4eOHbBIM U J1a00paTOpPHBIM 000pYIOBAHUEM

YMeHue KpUTH4eCcKH OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO OMOJIOTHYECKOTO
COJIEp’KaHUs, BKJIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB
(CMH,  HayuHO-mONyJIpHBIE  MaTepuaibl);  paccMaTpuBaTh  IJI0OAJbHBIE
HKOJIOTUYECKUE IMPOOJIEMBbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3HIIHIO

10

YMeHue co3gaBaTh COOCTBEHHBIE HHCbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
OMOJI0rMYecKyI0 HH(POPMALINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIb30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH

ITpoBepsiembIe 3JIEMEHTHI COICPKAHUS

Kox [IpoBepsiemMblii 37IEMEHT ColepKaHUs
1 DBOJIIOMOHHAS OMOIOTHS
1.1 DBONIOIMOHHASA TeOpUs U €€ MecTo B Ouonoruu. CBHIETENBCTBA SBOJIOIHUH.

[TaneonToONMOTNYECKHE: MOCTIeIOBATEIHHOCTD TIOSIBJICHHSI BUJIOB B
MAJCOHTOJIOTUYECKOW  JIETOMUCH, TepexoaHbie  (opmbel.  buoreorpadudeckue:
CXOJICTBO W pasnuuue ¢ayH U (HIop MATEPUKOB U OCTPOBOB. DMOPHUOIOTHUYECKHE:
CXOJACTBA W pPaA3JIMYIUA 3M6pI/IOHOB Pa3HbIX BHUIOB ITO3BOHOYHBIX. CpaBHI/ITCHBHO-




AHATOMUYCCKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, pYAUMCHTAPHBIC OpraHbl, aTaBU3MBI.
MO.HGKy.H}IpHO6I/IOXI/IMI/I‘-IeCKI/IeZ CXO0ACTBO MCXaHU3MOB HaCICACTBCHHOCTH H
OCHOBHBIX META0OJIMYECKUX HYTeﬁ Y BCEX OPraHmnu3MoB

1.2

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HMKHOBEHMS JapBHHH3MA.
JIBIIKyIIME CHUJIBblI HBOJIOLUM BUIOB 1O [lapBUHY (M30BITOYHOE Pa3MHOKEHHE IPH
OrPaHUYEHHOCTH  PECYpCOB,  HEOIpEJENIeHHAas  WM3MEHYMBOCTb, OoppOa  3a
CYIIECTBOBAHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass teopus »dBoarouud (CTD) ©  OCHOBHBIE €€  IIOJOXKEHHUS.
Muxkpossosronust. [lonynsanus kak eqMHULA BUAA U SBOJIIOLUI

1.4

JBmxkymiue cuibl ((aKTOpPhI) SBOIOIMH BUIOB B pUpoae. MyTallnOHHBIN TIPOIECC U
KOMOMHATUBHAsA U3MEHYMBOCTb. [lonmysiuoHHbIe BOJIHBI U Jpeii¢ reHoB. M3omanus u
murpanusa. EctecTBeHHBIH 0TOOp — HampaBistomuil (aktop sBoiouud. DPOpMbI
ecTeCTBEHHOro otoopa. IIpucnocobeHHOCTh OpraHu3MOB KaK pe3yibTaT IBOJIOLUH.
[Tpumeps!l npucocoOIeHH y Oprann3MoB. ApoMopd0o3bl M uanOoaAanTanuu. Bun u
BunooOpasoBanue. Kpurepun Buma. OcHoBHble (OpMBI  BUA00OPAa30BaHUS:
reorpaguuecKoe, IKOJIOrHIECKOe

1.5

MaxposBomtorusi. DopMsbl 3BoIOLKN: PUIeTHYeCcKas, JUBEpPreHTHAas!, KOHBEpreHTHas,
napauienpHas. HeoOpatuMocTs 3BONIOIHN

Bo3nukHoBeHuUE U PAa3BUTHC )KU3HU HA 3emie

2.1

JloHayuHbBlE TPEACTaBICHHUS O 3apOXKACHUM JKW3HM. HayuHble rumoresbl
BO3HHUKHOBEHHUS KU3HU HA 3emiie: abMOreHe3 U MaHCIepMus. XUMUYECKasl SBOJIIOIIHSL.
OKCIIEpUMEHTAIBHOE MOATBEPKACHUE XMMHMUYECKON 3Boitonuu. HauanbHble 3Tamnsl
ouonornyeckoit sponrormu. ['mnoreza PHK-mupa. IlepBbie KiIeTKH UM UX 3BOIIOLUSI.
DopMHUpPOBAaHNE OCHOBHBIX T'PYIII KUBBIX OPraHU3MOB

22

Pa3Butne »xu3Hu Ha 3emse mo spaMm M nepuonaM. Karapxel. Apxelickas u
npoTepo3oiickas pbl. [laneo3oiickas spa u ee nepuoibl: KeMOPUHCKUIM, OpAOBUKCKUH,
CUWIYPUMCKHM, NE€BOHCKHMI, KAMEHHOYTOJbHBIM, IEepMCKHM. Me3030McKas 3pa U ee
NIEPUOABI: TPHUACOBBIN, IOPCKHMM, MenoBod. KaliHo3olickas 3pa M €€ INEepUOJIBbIL:
[IaJICOTCHOBBIN, HEOTCHOBBIM, AHTPONOTCHOBBIA. XapakTEpUCTHUKA KiIMMaTa |
re0JI0rM4eCKHX MporueccoB. OCHOBHBIE ATAIIbI ABOJIIOLIMY PACTUTEIBLHOTO U 5 KUBOTHOTO
Mupa. ApoMopho3bl y pacTeHUH U KUBOTHBIX. llosiBlIeHME, paciBET U BbIMHpAHUE
TPYIII )KUBBIX OPraHU3MOB

23

Cucrema OpraHM4eckoro Mupa Kak oOTpaxkeHHe dBoiouud. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB

24

OBonronUs 4esloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mpencraBieHU O
IIPOUCXOXACHNUHN YeT0oBeKa. MeTo bl n3ydeHus anTponorenesa. CXoAcTBa U pa3indus
YyeloBeKa U KUBOTHBIX. CHUCTEMAaTHYECKOE MOJIOKEHUE YesloBeKa. JIBHKyIIMe CHIIbI
(paxtopsr) anTpornoreHesa. HacneactBeHHast H3MEHYMBOCTh U €CTECTBEHHBIH OTOOP.
OO61iecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUH TPYJla, MBIIIIEHUE, peYb

2.5

OCHOBHBIE CTaIMM U BETBU 3BOJIOLIUU YEJIOBEKA: aBCTPAJIONUTEKH, YeTOBEK YMEbIi,
Yenosek npsMoxoasuui, YUenoBek HeaHAepTAIbCKUM, YemoBek pasymHblil. Haxoaku
HCKOMAEMBIX OCTAaHKOB, BpPeMsl CYIIECTBOBaHHUSA, 00JacTh pacHpOCTpaHEHUs, 00hEM
TOJIOBHOT'O M0O3ra, 00pa3 )KM3HHU, OPYAMS

2.6

Yenoseueckne pachkl. OCHOBHBIE OOJIBIIME pachl: €BpOIeouHas (eBpasuiickast),
HErpo-aBCTpaJIONIHAs (3KBAaTOpHAJIbHAS), MOHTOJIOUAHAS (a3UATCKO-aMEPUKAHCKas).
YepTbl npUCHOCOOTICHHOCTH MPEACTaBUTENEH YEIOBEYECKHX pac K YCIOBUSAM
cyliecTBoBaHMs. ENMHCTBO yenoBedeckux pac. Kputuka pacusma

OpranusMbl 1 OKpyXarouias cpeaa

3.1

DKOJIOrUsl KaKk Hayka. 3aJaud M pa3lesibl AKOJOrMU. MeTOIbl HKOJOTHYECKHUX
UCCIIEIOBAaHUM. DKOJIOTHYECKOe MHpOBO33peHue. Cperapl OOUTaHUS OpPraHU3MOB:
BOJTHAsI, HA36MHO-BO3IYIITHAS, TOYBEHHAsI, BHYTPHOPTraHU3MEHHAs

3.2

Dkonorndeckue  (GakTOpBHI. Knaccudukamms ~ skomornueckux  (aKTOPOB:
abnotnyeckne, OMOTUYECKHE U aHTPOIIOTeHHBIE. JleliCTBUE SKOIOTUYECKHX (aKTOPOB
Ha OpraHU3MBbI




33

Abnotnueckue (HaKTOpBI: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOAN3M.
[TpucnocobaeHns opraHu3MoB K JIeiicTBHIO abnoTndeckux (pakropos. buonornueckue
PUTMBI

3.4

buotnueckne QakTopel. Buasl OHOTHYECKMX B3aMMOJCHCTBHI: KOHKYPEHITHS,
XUIIHAYECTBO, MapasuTH3M, MYTyallu3M, KOMMEHCAaIu3M (HaxJIeOHMYECTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEUTPATU3M. 3HaueHue OMOTHYECKHIX
B3aMMOJICHCTBHII JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B MPUPOIAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XAPAKTCPUCTHUKU IOITYJIALIUHA. OcHOBHBIC TIOKa3aTeIU NOMyJIAHUU:
YHUCJICHHOCTD, INIOTHOCTB, POXKIAAEMOCTb, CMEPTHOCTD, ITPUPOCT, MUI'PALIUA. I[I/IHaMI/IKa
YU CJICHHOCTHU MOMYJIIUN U €€ PCryJIalnd

COO6H_I€CTB8, 1 3KOJIOTHYECKUEC CUCTEMBI

4.1

CoobmiectBO  opraHu3mMoB — Ouoneno3. CTpyKTypbl OuoOIEHO3a: BHUAOBa,
POCTPaHCTBEHHAs, Tpoduueckas (nuieBasi). Bunsl-nomunanTtel. CBsi3u B OHo1IeHO3E

4.2

Dkonorndyeckue cucteMsl (akocuctemsl). [lorsTne 00 sKocHcTEME M OHMOTEOIICHO3E.
@OyHKIMOHANBHBIE  KOMIIOHEHTBl ~ HKOCUCTEMBI:  IPOJIYLEHTbl, = KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BEIIeCTB M MOTOK JHEPTHH B dKOCHCTeMe. Tpodudeckue
(nuiieBble) ypoBHU 3KocucTeMbl. IlumieBble nenu u cetd. OCHOBHbBIE IOKAa3aTelu
9KOCUCTEMBbI: Ouomacca, MNPOAYKLHUSA. OKOJIOTMYECKHE MHUpPaMUAbL: IPOJYKLUH,
YHUCIEHHOCTH, Ouomaccel. CBOMCTBa 3KOCHCTEM: YCTOWYMBOCTb, CaMOpPETryJIsLus,
passurtue. Cykueccus

4.3

[Ipupoanbie dKOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOIO WM
IIMPOKOJIMCTBEHHOIO  Jieca. AHTPOIOI€HHbIE 3KOCHCTEMBL. ATPOIKOCHCTEMBI.
VYpOoskocucreMsl. buosornyeckoe M X03gHCTBEHHOE 3HAYEHHME arpO’KOCUCTEM U
ypboskocucteM. buopasHooOpasue Kkak (akTop YCTOMUHMBOCTH  SKOCHCTEM.
CoxpaHeHne OMOJIOTUYECKOT0 pa3HooOpa3us Ha 3emiie

4.5

Yuenne B.U. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB U cTpykTypa O6uochepsl.
XKupoe BemectBo u ero ¢yHkuuu. OcobGeHHOCTH Ouocdepbl Kak I100aTbHOM
sKocucTeMbl. JIlMHaMu4eckoe paBHOBecMe M oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoThl BEmecTBs U OMOTEOXMMHUYECKUE IHUKIIBI SJIEMEHTOB (YTrIIepoja, a30Ta).
3oHasbHOCTBH 6Uochepbl. OCHOBHBIE OMOMBI CYIIN

4.6

UenoseuectBo B Ouochepe 3emun. AHTpOINOTeHHbIE HU3MEHEHHsT B Ouocdepe.
I'mobGanpHble 5KONMOTHMYeckne TmpodneMbl. OCHOBa PAIMOHANBHOTO YIPaBICHUS
MPUPOJHBIMU PECypcaMU M HMX HCIosb3oBaHME. JlocThkeHHs OMOJIOTMM U OXpaHa
TIPUPOJIBI
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