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OenepanpHas pabouasi nmporpamma no ydyeOHomy npenmery «buonorus» (0a30Bbii
ypoBeHb) (mpenmeTHass oOnacth  «EcTecTBeHHO-HayuHble  TpEeaMEThI»)  (nmaree
COOTBETCTBEHHO — IIporpaMma MO OHOJIOTUH, OHMOJIOTHS) BKIIOYAET MOSICHUTEIbHYIO
3aMKUCKy, COJAEp KaHhe OO0y4YeHUs, MJIAHUPYEMbIE PE3YNbTaThl OCBOCHHUSI MPOrpamMMbl IO
OMOJIOTHH, TEMAaTUYECKOE IUIAHWPOBAHUE, NIEPeUeHb (KOAU(PUKATOP) paclpeaesICHHbIX IO
KJIaccaM MPOBEPSEMBIX TPEOOBaHMI K pe3yJIbTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTeIbLHOM
IPOrpaMMBbI CPETHETO 00IIEro 00pa30BaHUs U HIEMEHTOB COACPKAHU 110 OMOJIOTHH.

[losicHutenpHas 3amucKa OTpakaeT OOIIMEe LEeNu MU 3aJa4d U3y4eHHs OHMOJIOTHH,
XapAKTEPUCTHUKY MCUXOJIOTHYECKUX MPEIMOCHUIOK K €€ U3YUEHUIO0 OOyYaAIOIIMMUCS, MECTO
B CTPYKType y4eOHOro IUIaHa, a TaKkKe MOAXOAbl K 0TOOpY COAEpKaHUsl, K OMpPEACIICHUIO
IUTAHUPYEMBIX PE3YJIBTATOB.

Copepxanre  0Oy4eHMsI  pacKpbIBa€T  COJEp)KAaTElbHbIE  JIMHUM, KOTOPbIE
npeiaraloTcs s 00s3aTENIbHOTO M3YYEHMs] B KaXKJIOM KJIAcCe€ Ha YPOBHE CPEIHETro
00111ero 00pa3oBaHUs.

[InanupyeMble pe3ysibTaTbl OCBOCHHUS MPOrpaMMbl IO OHOJOTMHM BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHbIE pEe3yJbTaThl 32 BECh MEPUOJ OOy4YEeHUsS Ha YpPOBHE
cpeaHero o0miero o0pa3oBaHus, a TaKKe MPEAMETHbIE JOCTHKEHHUS O0ydarolierocss 3a
KQK/JIbI 101 00yUYeHUsI.

HOACHUTEJBHAA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl 1O OHOJOTHU TEOPETUYECKYIO OCHOBY IS
orpezesieHus: MOAX0A0B K (hOpMUPOBAHMIO coAepxaHus yueOHoro npenmera «buonorus»
COCTaBWJIN: KOHUENTyanbHbIe osnoxenuss ®I'OC COO
0 B3aMMOOOYCJIOBICHHOCTHU LIEJIEH, COJEpKAaHMs, pe3yJbTaTOB 00y4eHHUs] U TpeOOBaHUN K
YPOBHIO TIOJITOTOBKH BBIMMYCKHUKOB, TOJOKCHHS 00 OOmUX TemsIX W MPUHIUINAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEAHEro O0Iero oopa3oBaHusl B
Poccuiickoii ®denepanuu, a Takke MOJIOKEHHUS O creludpuke OMOJOTUH, €€ 3HAYCHUH B
MIO3HAHWH KUBOH MPUPOABI M 00ECTICUSHUH CYIIECTBOBAHHUS YEIIOBEUYECKOTO O0IIECTBa.
CoryiacHO Ha3BaHHBIM TIOJIOKEHUSIM OTPENIETICHBI OCHOBHBIC (DYHKIIMH TPOTPAMMBI IO
OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OWoONOTMM JAeT TPEACTABICHHE O LensAX, o0 oOmel crpareruu
0o0y4eHHs, BOCIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMU Y4YEOHOro MpeaMeTa
«buonorusy», ompenenser o00s3aTENbHOE TPEIMETHOE COJIEpPKaHUE, €ro CTPYKTYpY,
pacrpeziefieHue Mo paszfesiaM M TeMaM, PeKOMEHIYEeMYIO MOCJIeI0BaTEIbHOCTh U3YUCHHUS
y4eOHOTO MaTepHajia C YYEeTOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JIOTHMKU
00pazoBaTeNbpHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEN 00YyJarOIINXCS.
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B nporpamMme mo OHOJIOTMM TaKXe YYUTBHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMbIM
JUYHOCTHBIM, METampeAMETHBIM M MPEIMETHBIM  pe3yJbTaraMm  OoOydeHus B
(GbOpMHpPOBAaHUHM OCHOBHBIX BHUJOB YYE€OHO-TIO3HABATEIHHON JEATEIHLHOCTH/YUCOHBIX
JEUCTBUN 00YyYaroUUXCs 0 OCBOCHUIO COIEPKaHUS OMOJIOTMYEeCKOro 00pa3oBaHusl.

B nporpamme no 6unonoruu (10—11 xnaccel, 0a30BbIi YPOBEHB) PEATM30BAH PHUHIIMIT
PEEeMCTBEHHOCTH B H3Yy4YeHUU Ouosioruu, Ojarojapss 4emMy B HEH MNpocMaTpUBaeTCs
HaIpaBJICHHOCTh HA pa3BUTUE 3HAHUU, CBS3AHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-
HAyYHOTO MHUPOBO33PEHUS, IEHHOCTHBIX OPHUEHTAIMH JHYHOCTH, 3KOJOTHYECKOTO
MBIIUICHUSI, TIPEICTABICHU O 370pOBOM 00Opa3e KU3HU M OEpeKHbIM OTHOIIEHUEM K
OKpy»Karoiiei mpupogHoit cpeae. [loaTomy Hapsiay ¢ u3ydeHHEM OO0IIEOMOTOTHYECKUX
TEOpUH, a TaKKe 3HAHUI O CTPOEHUHU >KHUBBIX CHUCTEM PA3HOIO paHra U CYIIHOCTH
OCHOBHBIX MPOTEKAOIIMX B HUX IMPOIECCOB B MPOrpaMMe MO OHOJOTHH yJIEICHO
BHUMaHUE HCIOJIb30BAHUIO TOMYyYEHHBIX 3HAHUN B TMOBCEIHEBHOW >KM3HU JUIS PEIICHUS
OPUKIAJHBIX 3a/ad, B TOM 4YHCJIe: NPO(UIAKTUKM HACIEACTBEHHBIX 3a00JeBaHUM
YeJI0OBEKa, MEJIUKO-TEHETHYECKOIO0 KOHCYJIbTUPOBAaHUS, OOOCHOBAHMS 3SKOJIOIMUYECKU
IEJIECO00PAa3HOTO TMOBEACHHUS B OKPYKAIOMIEH NPHUPOIHON cpeie, aHauM3a BIUSHUA
XO3SIICTBEHHOM JIEATEIBHOCTH YEJIOBEKAa Ha COCTOSIHHME MPHUPOAHBIX M HCKYCCTBEHHBIX
HKOCHCTEM. YCUJICHME BHMMAaHHS K NPUKIATHOW HANpPaBIEHHOCTH Y4YEOHOIo MpeameTa
«buonorus» NpoAUKTOBaHO HEOOXOAMMOCTBIO 00ECTIEUEHUS! YCIOBHM JJIsl pELICHUs] OJJTHOU
U3 aKTyaJIbHBIX 33/1a4 IKOJHHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpeanoaraet
dopMupoBaHre y OOyYarOmIMXCS CHOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHUSIM
JTUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

[IporpaMmma 1o OHOJIOTMH SBJIAETCS OPUEHTUPOM JJIsi COCTABJICHUS pabodnx
IporpaMM, aBTOPBI KOTOPBIX MOTYT MPEIJIOKUTh CBOM BapUaHT IOCIEI0BATEIILHOCTH
U3YYCHUS W CTPYKTYpHI Y4eOHOTO MaTepuasna, CBO€ BHJACHUE MyTel (OpPMUPOBAaHUA Y
obOyuaroruxcst 10-11 kiaccoB mpenIMETHBIX 3HAHUN, YMEHUH M CIOCOO0B yueOHOM
NESTENIbBHOCTH, a TaKKe€ METOJMYECKUX PpEeUIeHUH 3aJay BOCHHUTAHHUA M Pa3BUTUSA
cpencTBaMu yuebHoro npeameta «buomorusy.

buonorust Ha ypoBHe cpenHero oouiero oOpa3zoBaHus 3aHUMaeT BaxkHoe Mecto. OH
oOecrnieunBaeT GopMUpOBaHUE Yy OOYUAIOMIMXCS MPEICTABICHUN 0 HAYYHON KapTUHE MUPA,
pacmmpsieT U 0000maeT 3HaHUS O >KMBOW MPUPOAE, €€ OTIMYUTEIBHBIX MMPHU3HAKAX —
YPOBHEBOI OpraHM3ali ¥ HBOJIIOLNHU, CO3JaeT YCIOBHS JIs: MO3HAHUSA 3aKOHOB KMBOU
npupoibl, (opMUpOBaHUS (HYHKUIMOHAIBHOM T'PaMOTHOCTH, HABBIKOB 3I0pOBOTO U
0e3omacHoro oOpasza *U3HHU, SKOJOTMYECKOTO MBIIUICHUS, LIEHHOCTHOTO OTHOUIEHUS K
YKUBOU IIPUPOJE U YETIOBEKY.

bonpmioe 3HavueHuWe OWOJIOTHS WMEET TakKe /I PEIICHUS BOCIHUTATEIBHBIX U
pa3BUBAIOIIMX 3aJlad CPEJHEro oOIero o0pa3oBaHUs, COIMAIM3ANNN O0yJarOITUXCS.
N3ydenne Ouonoruu oOecreunBaeT yCIOBHUS ISl (POPMHUPOBAHUS HMHTEIUIEKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥  HMH(QOPMAIIMOHHBIX  HABBIKOB, ACTETHYECKON  KYJIBTYpHI,
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CHOCOOCTBYET MHTETpAllMM OMOJOTMYECKMX 3HAHUW C NPEICTaBICHUAMH W3 JIPYTHX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3MKH, XUMUU U reorpadun. Ha3BaHHBIC MON0KEHUS
0 MpeJHa3HAYEeHNN y4eOHOro nmpeaMera « bHoaorus» cocTaBuIM OCHOBY ISl OTIPEACIICHUS
HOJIXOJOB K OTOOpPY M CTPYKTYPHUPOBAaHHUIO €ro COJAEp)KaHUs, IPEACTABICHHOTO B
nporpaMme 1o OMOJIOrUH.

Ot6op conmepkanusi ydeOHOoro mpemmera «buomorms» Ha 0a30BOM ypOBHE
OCYLIECTBJIEH C MO3ULHHA KYJIbTypOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUHU C KOTOPBIM
oOyuJaromuecs: JOJKHbI OCBOUTh 3HAHUSI U YMEHUS, 3HaUMMBbIe ISl (POpMUPOBaHUS OOIIeH
KYJIBTYpbI, OIpPEAEISAIONIME IIOBEJICHUE YEJIOBEKAa B OKpY’)KaloIeld MPUPOJHON cpene,
BOCTpEOOBAHHBIE B MIOBCETHEBHOM KU3HU U MPAKTHUECKOH nearenbHocTu. Ocoboe MecTo B
9TOM CHCTEME 3HAHWW 3aHMMAIOT JJIEMEHTBI COACP/KAHUS, KOTOPBIE CIY’KAaT OCHOBOM IS
(GopMUpOBaHUS NPEACTABICHUN O COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTHHE MHpa U
LEHHOCTHBIX OPUEHTAIMSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3alUU OHOJOTHYECKOIrO
00pa3oBaHUs.

CTpyKTypUpOBaHUE COAEpKaHUA YYEOHOro MaTepHuajia B IpOrpaMme Mo OHOJOruu
OCYIIECTBJIEHO C YYETOM IPUOPUTETHOTO 3HAUYEHUA 3HAHUN 00 OTIIMYUTENIBHBIX
OCOOEHHOCTSIX JKMBOM TNPUPOJBI, O €€ YPOBHEBOW OpraHu3aluud U H3Bojouud. B
COOTBETCTBUU C OTUM B CTPyKType ydeOHoro mpeamera «buomorus» BbIIEICHBI
ClenyIolue coJep)kareibHble JuHUU: «buosoruss kak Hayka. MeToabl Hay4dHOTrO
no3HaHus», «Kierka kak Ouojormueckass cucreMa», «OpraHuzM Kak OHOIOrHuYeckKas
cuctema», «Cucrema W MHOrooOpazue OpPraHM4ecKoro Mupa», «IBOJIOIUS KUBOU
IPUPOABD?, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp u3yuenus yueOHoOro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJaJCHHUE
00y4JaroImUMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3alliy JKUBBIX CUCTEM
pPa3HOTO paHra M NpPUOOpPETeHHWE YMEHMH HCIIOJIb30BAaTh 3TH 3HAHUS JJI I'PaMOTHBIX
JNEHCTBUIM B OTHOLIEHUH OOBEKTOB YKUBOM MPUPOJIBI U PEIIECHUS PA3IUYHbIX >KU3HEHHBIX
npooeMm.

JlocTukeHue Lenu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecrieuynBaeTcs pelieHHEM CIEIYIONINX 3aay:

OCBOEHHE 00YYaIOUTUMUCS CUCTEMbI 3HAaHUM 0 OMOJIOTUYECKUX TEOPUAX, YUCHHUSIX,
3aKOHaX, 3aKOHOMEPHOCTSAX, THUIIOTe3aX, MpaBWIaX, CIyXKaluX OCHOBOH ISt
dbopMUpOBaHUS TPEICTABICHUNA O €CTECTBEHHO-HAYYHOH KapTWHE MHpa, O METoax
HAy4YHOTO TO3HAHMS, CTPOCHUU, MHOTOOOpa3HH U OCOOEHHOCTSAX UBBIX CHCTEM Pa3HOIrO
YPOBHSI OpraHM3allM, BBIJAIOIIMXCS OTKPBITHSX W COBPEMEHHBIX HCCIEIOBaHUIX B
OnoIorNy;

dopMupoBaHue y OOy4aroUIMXCs I[O3HABATENbHBIX, HHTEIIEKTyaIbHBIX u
TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCE aHaIW3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH
HAYYHBIX B3IJISI0B, UACH M TOAXOJOB K H3YYEHHUIO KUBBIX CHCTEM pPa3HOTO YpPOBHS
OpraHM3alliy; CTaHOBJIEHHE Yy oOydaromuxcs oOmeil KyabTypbl, (yHKIHOHATBLHOU
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I'PaMOTHOCTH, Pa3BUTUE YMEHUHN OOBSCHITh U OLICHUBATH SIBJICHUS OKPYKAIOLIEro MUpa
KUBOU
OPUPOJIbl HAa OCHOBAHMM 3HAHUN U OIBITA, MOJTYYEHHBIX IPU H3y4YEHUU OHOJIOTHU;
dopMupoBanre y oOydalOmMXCS YMEHUH MIUTIOCTPUPOBATH 3HAYCHHE OMOJOTHYECKUX
3HAHMM B MPAKTUYECKON NIEATEIbHOCTH YEJIOBEKA, PA3BUTHU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTH;
BOCIHUTAaHUE YOEKICHHOCTH B BOSMOKHOCTH MO3HAHUSA YEJIIOBEKOM >KUBOM MPUPO/IBI,
HEOOXOAMMOCTH OEpPEKHOTI0 OTHOIIECHUS K HEH, COOJIIOIEHUSI ’TUUECKUX HOPM NIPU
MIPOBEICHUH OMOJIOTUYECKUX UCCIIEIOBAaHUI; OCO3HAHUE I[EHHOCTH  OMOJOTHYECKHX
3HaHUU JUISL  TIOBBIIICHMS YPOBHS
9KOJIOTUYECKOH KYJIbTYpPBL, 1Sl POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS; IPUMEHEHNE
NpUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEAHEBHOM KU3HU
JUISL OLIEHKHU ITOCJIECTBUIA CBOEW JEATEIBHOCTH IO OTHOIICHHIO K OKPY>KAIOUIEH Cpene,
cOOCTBEHHOMY 3/I0pPOBbIO, 00OCHOBaHHUE U COOMIOAEHUE MEP NMPOPUIAKTUKHI 3a00JICBAHMIA.
B cucreme cpennero obuiero obpaszoBanusi «buonorus», usydaemas Ha 06a30BOM
YPOBHE, SBISETCA 00sA3aTEIbHBIM YUYEOHBIM MTPEAMETOM, BXOSAUIUM B COCTaB MPEIMETHON
obnactu «EcTecTBEHHO-HAay4YHbIE TPEIMETHD.
OO611ee yncia0 yacoB, PEKOMEHI0BaHHBIX JUJIsl U3y4EeHHs] OMOJI0ruu, — 68 4acos:

B 10 xnacce — 34 yaca (1 gac B Hegento), B 11 kinacce — 34 yaca (1 yac B Hezel0).



OenepanbHas padouas mporpamma | buonorus. 10—11 knaccs! (0a30BbIi ypOBEHbD)

COJEPXKXAHUE OBYUYEHUA

10 KJJACC Tema 1. buojiorusi Kak Hayka

buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMH, TEXHUICCKUMU U
JPYTUMU €CTECTBEHHBIMU Haykamu, ¢puiocodueid, STUKON, 3CTEeTUKON U rpaBoM. Poiib
ouonoruu B GopMHUpPOBAaHUHN COBPEMEHHON HayqHOU KapTHHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Meroapl TO3HAHUS SKUBOW MpupOabl (HAOMIOJEHHE, HKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiiaccuukaius, MoJCIUPOBaHNE, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

Jemoncmpavyuu:
llopmpemwi: Y. lapun, I'. Menaens, H.K. Konbnos, /[xx. Yorcon u ®. Kpuk.
Tabauysr u cxemvt: «MeTOBI MO3HAHUS KUBOW MPUPOIBI.

Jlabopamopnvle u npakmuueckue padbomaoi:
[Ipaktuueckas padora Ne 1. «Mcnonb30BaHHE pa3IUYHBIX METOJAOB MPHU U3YUECHHUH
OMOJIOTMUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U X OPraHU3AIHAS
XuBble cuctemMbl (0MOCHCTEMBI) KaK MpeAMET U3ydeHus Ouosioruu. OTau4ue KUBbIX
CUCTEM OT HEOPraHU4ECKOU MPUPOJIBI.
CaoiicTBa OMOCHCTEM U X pasHOOOpasue. Y POBHHU OpraHU3aIluu OMOCUCTEM:

MOJICKYJIAPHBIMA, KJIETOYHbIA, TKAHEBbIA, OPraHW3MEHHBIM, IMOMYJISIIIHOHHO-BUIOBOM,
AKOCHCTEMHBIHN (OroreoneHoTnYeckuit), ouocdepusiil. Jemoncmpayuu:

Tabauyvr u cxemwvl: «OCHOBHBIC TPU3HAKHU KU3HW», «YPOBHU OpPTaHHU3AIMH >KUBOM
PUPOIBD».
Obopyodosanue: monaenb moJiekyibl JITHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIECTKH

XUMHUYECKAM  COCTaB  KIETKU. XHMMHUYECKHE  DJIEMEHTBI:  MaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

DyHKIUA BOJIBI U MUHEPAIBHBIX BEHIECTB B KJETKe. [loanepxanne oCMOTHUYECKOTO
OajaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHMHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3zameHumble W 3aMEHUMbBIE aMUHOKHUCJIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€IKOBOW MOJEKyJbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAS U UYETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeNKoB. buonornueckue pyHKIMu OEIKOB.
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depMeHThl — OuoIoTuYecKre KaTtaau3aropbl. CTpoeHue pepMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas cneuupuyHoctb. Kodepmentsl. Butamunbl. Otnuuusi (pepMeHTOB OT
HEOPTraHWYECKUX KaTaau3aTopoB.

VYrieBoapl: MOHOcaxapuabl (TJIFOKO3a, prb03a M JE30KCHpPH003a), TUCAXAPUIIBI
(caxapo3a, JIaKT03a) U MoJIMcaxapubl (Kpaxmal, TJIMKOTeH, IeUI0i03a). buonornueckue
GyHKIUU YTIEBOAOB.

Jlumuner: Tpurnunepuasl, Gochomunuabl, crepounsl. ['mapodunsHO-TUAPOPOOHBIE
cBoicTBa. buonornueckue ¢pyHkuuu nunuaoB. CpaBHEHHE YTIIEBOIOB, OCJIKOB U JIUIUJIOB
KAaK UCTOYHUKOB YHEPTUH.

Hyxnennoseie kucnotel: [JHK m PHK. HykneoTtuasl — MOHOMEpBI HYKIEHHOBBIX
kuciot. Ctpoenne u pyakuuu JJHK. Ctpoenne u ¢pynaknuun PHK. Bunst PHK.

AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o knetke. Kierounast teopus — npuMep B3aUMOACHCTBHS UIEH U
(GhakTOB B HAYYHOM MO3HAHUHU. METO bl U3YUYEHUS KIIETKH.

Knerka kak nenoctHas skuBas cuctema. OOmme nNpu3HAKA KIETOK: 3aMKHYTas
Hapy>kHass MmeMmOpana, moJekyiasl JIHK kak reHernueckuii ammapaT, CUCTEMa CHHTE3a
Oenka.

Tunel KIeTOK: SyKapuoTUuYecKas M MpokapuoTthyeckas. OcoOEHHOCTH CTPOCHUS
npokapuoTudeckon kietku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapUOTHUYECKOU
KJ1eTKH. OCHOBHBIE OTIIMYUS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIUKC,  HX
¢ynkuuu. Ilnasmatuueckas memOpaHa, ee cBoiicTBa M (GyHkumu. LluTomnmasma u ee
opranounbl. OnHoMeMOpaHHbie opranouabl kietku: JIIC, anmapat ['oab1KH, TU30COMBI.
[TonyaBTOHOMHBIE OpPraHOUILI KJIETKU: MUTOXOHApUM, TIuacTuabl. [IpoucxoxieHue
MUTOXOHApUM W TuiacTua. Buael mmactua. HememOpaHHblE oOpraHouabl KJIETKH:
pUOOCOMBI, KJIETOYHBIN IEHTP, LIEHTPUOIIA, PECHUYKHU, KIyTUKH. DYyHKIIMU OpraHOUIOB
KJIETKH. BKIIOUeHusI.

SAnpo — perynsTopHbli 1eHTp kieTku. CTpoeHue smpa: suepHas 000JI0YKa,
KapuoIUla3Ma, XPOMAaTHH, SAPBIIKO. XpOMOCOMBI. TpaHCIOPT BEIIECTB B KIIETKE.
Hemoncmpavuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Ix. YoTcoH,
®. Kpuk, M. Yunkuunc, P. ®panknun, K.M. bap.

Juacpammer: «PacnpeneieHne XUMHUYECKUX DSJIEMEHTOB B HEXHUBOW MPUPOIEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOILY.

Tabauywvl u cxemol: «llepuonuueckasi TabauMIIa XUMAYECKUX DJIEMEHTOBY, « CTpoeHue
MOJIEKYJIbI BOABD», «bmocuHTe3 Oenka», «CTpoeHue MOIEKylbl Oenkay, «CTpoeHue
dbepmentay, «Hykneunosbie kuciotel. JJHK», «Ctpoenne monekynsl AT®», «Ctpoenue
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DYKapUOTUYECKON KIETKW», «CTpoeHue >KMBOTHOW KIETKH», «CTpOEHHE PaCTUTEIbHON
KieTkn», «CTpoeHHe TMPOKApUOTHUECKOW KIeTkn», «CTpoeHHe smpa  KISTKHY,
«YTneBoapl», «JIunuasn.

Obopyodosanue.: CBETOBON MUKPOCKOII, 000PYyI0BaHUE NIJIsi POBEACHUS HAOTIOICHUH,
U3MEPCHUM, OKCIIEPUMEHTOB, MHUKPOMpEMapaTbl  pPAaCTUTEIbHBIX, JKUBOTHBIX U
OaKTepHAIIbHBIX KIETOK.

Jlabopamopnvle u npakmuyeckue paoomaoi:

Jlabopatopnas padota Ne 1. «M3yueHune karamuTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMEpPE aMUJIa3bl UM KaTadasbl)y».

JlabopatopHas pabora Ne 2. «M3yueHune CTpOEHUS KIETOK PACTEHU, KUBOTHBIX U
OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCAHUE».

Tema 4. /KnuzHeneaTeJbHOCTH KJIETKH

OOmeH BemiecTB, WM MeTa0ONMM3M. AcCUMWIALMS (TUIACTUYECKU OOMEH) U
JTUCCUMIIISIUA (SHEPreTUYECKUIT OOMEH) — JIBE€ CTOPOHBI €MHOTO IMpolecca MeTaboIM3Ma.
Pob 3aKOHOB cCOXpaHEHUs BEIIECTB U SHEPTUU B IOHUMAHUU METa00JIn3Ma.

Tunel oOmeHa BemiecTB: aBTOTPOQHBIM M rerepoTpodHsiid. Ponb (epMeHTOB B
0OMEHE BEILIECTB U MPEBPAILICHUHN SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBas (a3el (oTocuHTe3a. Peakiuu ¢doTocuHTtesa.
OddekTuBHOCTh (poTOCHHTE3a. 3HaYeHUe (HOTOCHHTE3a I KU3HU Ha 3emuie. BiusHue
yClIOBUM cpefbl Ha (DOTOCHHTE3 M CIOCOOBI TOBBIIMICHUS €r0 TMPOAYKTHUBHOCTH Y
KYJIbTYPHBIX PACTCHUMU.

XeMocHuHTe3. XEMOCHHTE3UPYIOIue OakTepuu. 3HAUCHUE XEMOCHUHTE3a IS JKU3HHU
Ha 3emJie.

OHepreTuueckuii oOMeH B KieTke. PacuiensieHue BelECTB, BBIACICHHE U
aKKyMYJIUpPOBAHHE SHEPIHMH B KJETKE. OTambl SHEPreTUYecKoro ooOmeHa. [mkonms.
bpoxenne wu ero Buapl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE JbIXAHHE.
OxucnurensHoe GochopunrpoBanue. IPPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakuun marpuuHoro cunte3a. ['eHetmueckas undopmanus u JIHK. Peanuzanus
reHeTu4Yecko nHdopManuu B kiietke. ['eHeTnueckuit Koa u ero cBoMcTBa. TpaHCKpUTIIIUS
— wmatpuunbii cuHTe3 PHK. Tpancnsmus — OumocunHTe3 Oenka. ITambl TPaHCIHISIHH.
KomupoBanue amuHokucoT. Posb pubocom B OnocuHTe3e OEKa.

Heknerounsie ¢dopmbl xu3Hu — Bupychl. Hcropusi otkpeitusi BupycoB (.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHMSI U KU3HEHHBIA ITUKI BUPYCOB. baktepuodaru.
bone3nn pacreHuii, KHUBOTHBIX M YEJIOBEKA, BbI3BIBAEMbIE BHUpycamMu. Bupyc
ummyHoaeduimta yenoBeka (BUY) — Bo3Oynurens CIINa. OGpaTtHas TpaHCKpUIIus,
peBepTaza u untTerpasa. [IpodunakTrka pacipocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

Hemoncmpayuu:
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Ilopmpemwvi: H.K. Konbuos, [I.1. BanoBckuii, K.A. Tumupszes.

Tabauysr u cxemsvi: «Tutibl muTaHus», «Metadboauzm», «K MUTOXOHAPHUS,
«OHepreTnyeckuii  oOMen», «Xmopomaact», «DorocunTe3», «Ctpoenme JIHK»,
«CtpoeHue u (QyHKIHOHUpOBaHME TeHa», «CuHTe3 Oenkay, «['eHeTHYecKuil KOy,
«Bupyce», «bakrepuodarm», «Crtpoenue u xkuzHeHHbIM 1uka Bupyca CIIW/a,
oaktepuodaray, «Permmukarus JJTHK».

Obopyoosanue: wmonenu-anumkanuu — «Yasoenne JIHK wu  Tpanckpunuusy,
«buocunres 6enka», «CTpoeHue KIEeTKu», Mojielib cTpykTypsl JJHK.

Tema 5. PazaMHokeHMe 1 MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KiterouHbslil UK, WM KU3HEHHBIA UK KieTku. MHTepdaza u muto3. Ilpouecchl,
nporekatoume B uHTepdaze. Permukanms — peakuus wmarpuyHoro cunte3a JIHK.
Crtpoenre xpomMocoM. XPOMOCOMHBIM HaOOp — KapuoTHM. JIMIUIOWIHBIA W TarIOWIHBIA
XPOMOCOMHBIE Ha0Opbl. XpomaTuibl. LlUTOmOrMYecKne OCHOBBI PAa3MHOXEHUS U
WHJMBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.

Henenne kietkn — muto3. Craaum muto3a. [Iporecchl, Mpoucxoasiue Ha pa3HbIX
CTaJuAX MUTO3a. bUOIOTrHYeCKUi CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

@®opMbI pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe W mojioBoe. Buubel 0Gecnosioro
pa3MHOXKEHUA:  JIEJICHHWE  HAJABOE, IOYKOBAHME  OJHO- U  MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXKeHUEe. VICKYyCCTBEHHOE  KIIOHUPOBAHUE
OPTaHU3MOB, €T0 3HAYEHUE JJIsI CEIEKIIUU.

[TonoBoe pa3aMHOX)EHHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu meiio3a. [Ipoueccel, npoucxoadine Ha cTagusiax Meio3a. [loBeaeHue
XpOoMOCOM B Meno3e. KpoccuHnroBep. buonornueckuit CMbICT U 3HAYEHHE MEM03a.

I'amerorenes — mpoiiecc oOpa3oBaHUS TMOJOBBIX KJIETOK Yy >KUBOTHBIX. IlojoBbIE
JKeJe3bl: CEeMEHHUKU W sSudHUKA. OOpa3zoBaHWE M Pa3BUTHE TOJOBBIX KIETOK — TaMeT
(cmepmaro3ouj, SUIEKIETKA) — clepMaToreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHUS
ANIEKIETOK U criepMaro30u0B. Omnonorsopenue. [TapreHorenes.

NunuBumyanbHoe pa3BuTue (OHTOTEHE3). DOMOpPHOHAIBHOE pa3BUTHE (IMOPHUOTEHE3).
DTtanbl SMOPHOHAIBLHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE, TaCTPyIsIus,
opranorene3. I[loctamOpuoHanbHOE pa3BUTHE. THUMBI MOCTAIMOPHOHATBLHOTO Pa3BUTHSA:
npsiMoe, HempsMoe (TMYUHOYHOE). BriusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOTeHE3 I[BETKOBOIO PACTEHHUSA: CTPOCHHE CEMEHH,

CTaluu pa3BUTHUA. jlemoucmpauuu:

Tabnuyvst u  cxemwvr.  «DOpMBI  pa3sMHOXKEHHSI  OpPraHU3MOB»,  «JlBolHOE
OIUIOJIOTBOPEHUE y ILIBETKOBBIX pACTEHUI», «BereratTuBHOE pPa3MHOKEHHE PACTCHUIN»,
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«/enenue xnetku Oakrepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY,
«Knerounsi nmkim», «Permmukanus JTHK», «Mwurtoszy», «Menos», «lIpsimoe n Henpsimoe
pa3zButHe», «l'aMeToreHe3 y MIIEKONUTAIONMX M 4YeloBeKkay, «OCHOBHBIE CTaauu
OHTOTEHE3a».

Obopyoosanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301,1bI
MJICKOTTUTAIOLIET Oy, «SIiIekeTka MieKonuTarIero», «Kapuokunes B KiieTkax Koperika
JyKa», MarHuTHas Mojenb-aniuinkanus «Jlenenue xnetkw», moxaens JHK, moxpens
meTadazHoil XpOMOCOMEL. JladopamopHsie u npakmuueckue padomoi:

Jlaboparopnas padota Ne 3. «HaOmroieHe MuTO3a B KJIETKaX KOHUYMKA KOPEIKa JIyKa
Ha TOTOBBIX MUKpOIpEenapaTax.

Jlaboparopnass padota Ne 4. «/M3ydyeHue CTpOeHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsienCTBEeHHOCTh M H3MEHYHUBOCTh OPraHU3MOB

[Ipenmer m 3agaum reHetwku. Mcropus pa3BuTHsS TreHETHMKH. Ponb 1UTONIOTMHM U
SMOpPHOJIOTUN B CTAHOBJICHUU T€HETUKHU. BKJIaj poCCHMCKHUX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKUA. MeTOoJapl TEeHETHKH (TUOPUIOJIOTMYECKUH, IUTOTCHETUYECKUIA,
MOJIEKYJIIpHO-TeHeTHYeckuii). OCHOBHbIE TE€HETHYeCKue TOHATHS. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACIIEIOBAaHMWSl [PU3HAKOB, YCTaHOBJIEHHbIE [. Menaenem.
MonorubpuiHoe ckpenuBanye. 3akKoH eIMHO00pa3rs TMOPUAOB EPBOTO MOKOJICHHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TomHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JIuruObpuaHoe CKpelMBaHUe. 3aKOH HE3aBHCUMOTO HACJEAOBaHUS MPU3HAKOB.
[{uToreneTnueckre  OCHOBBI  AWUTHOPUAHOTO  CKpEIIMBaHUS.  AHaIU3UpYIOIIee
ckpeuuBanue. Mcnosb30BaHWE aHAIM3UPYIOLIETO CKPEIIMBAHUSA U1l ONPEACIICHUS
TE€HOTHIIA OCOOHU.

CuerienHoe HacienoBanue mnpuzHakoB. Pabora T. Moprana mno clemieHHOMY
HacCJIEJOBaHUIO TeHOB. HapylieHue cuersieHnst FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHE KapTBhl.

I'enetnka mnoma. XpOMOCOMHOE ONpENENICHHE I0Ja. AyYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble M reTeporameTHbie opraHu3Mbl. HacnegoBanue mpu3HAKOB,
CLEIUIEHHBIX C ITOJIOM.

N3menunBOCTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HacieACTBEHHas. Poib
cpenbl B HEHACIEACTBEHHOM M3MEHUYMBOCTH. XapaKTEpPUCTHKA MOAUPUKALMOHHOM
M3MEHUYMBOCTH. BapruanimoHHbIN psl M BapuanmoHHas Kpusas. Hopma peaknuu npusHaka.
KonnuecTBeHHbIE M KAaue€CTBEHHbIE MPHU3HAKM M UX HopMa peakuuu. CBolicTBa
MOAU(PUKALMOHHON N3MEHYHUBOCTH.
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HacnenactBennas, wiM  TEHOTUIIMYECKas,  M3MEHYMBOCTh.  KoMOuHaTHBHAs
W3MEHYMBOCTh. Melo3 U MOJOBOM MpolecC — OCHOBA KOMOWHATHBHOW W3MEHYHMBOCTH.
MyrtanuonHas u3MeHUMBOCTh. Kiaccudukanus MyTanuid: TEHHbIE, XpPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ MpuYuHbl MyTaluidi. MyTtarennbie (akTopbl. 3aKOH TOMOJIOTUYECKUX
pAIOB B HacieACTBEHHOM n3MeHunBocty H.M. BaBuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METONBI T€HETUKHU YEIOBEKA:
reHeaJIoTHYeCKUi, OJIU3HEIIOBBIM, LIUTOTCHETUUECKUM, OMOXMMUYECKUH,
MoOJeKyIsipHOTeHeTHYeCKHil. COBpPEMEHHOE ONpPE/CIICHUE TEeHOTUIA: TOJHOTCHOMHOE
CEKBCHHPOBAHUE, TE€HOTUIIMPOBAHWE, B TOM uyuciae c¢ noMmoupto [I[[P-ananuza.
HacnenctBennbie 3a0oJieBaHMs YeOBEKa: TeHHbIE 00JiIe3HH, OOJIE3HU C HACJIECTBEHHOMN
MPEAPACIOIOKEHHOCTIO, XPOMOCOMHBIE 0Oo0e3Hr. ComaTHYeCKHME U TeHEepaTHBHBIC
myTanuu. CTBOJIOBBIE KJIETKHU. I[IpUHIMIBI 370poBOro o0pasza >KU3HU, JUATHOCTHUKH,
npopUIIaKTUKA W JIEYEHUS  TeHETHYeCKux  Oone3Hed.  MeaukKo-reHeTHYecKoe
KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMUIIMHCKOW T'€HETUKU B MPEAOTBPAIICHUU U JICUCHUH
reHEeTUYECKUX 3a00JIeBaHU yenoBeka. Jemoncmpayuu:

llopmpemwvi: T'. Meunnenb, T. Mopran, I'. ge ®puz, C.C. Yerepukos, H.B.
Tumogees-Pecosckuii, H.J1. BaBuinos.

Tabauyvr u cxemovr. «MOHOTHMOPUAHOE CKpEIIUBAHUE U €ro IMTOTCHETHYECKas
OCHOBa», «3aKOH pAaCIICIUIEHWS M €ro IUTONCHETHYECKas OCHOBA», «3aKOH YHMCTOTHI
ramer», «JlurubpunHoe ckpemmBanue», «lluTomornueckue OCHOBBI JUTHOPHUIHOTO
CKpemmBanusy, «Menosy, «BzanmonencTBue amieabHbIX T€HOBY», «I €HETHYECKUE KapThl
pacTeHuil, )KUBOTHBIX M YEJIOBEKay», «I eHeTHKa 1omia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CLEIUIEHHOTO € TOJ0M», «KapuoTuIibl 4enoBeKa U KUBOTHBIX», «BUAbI U3MEHUMBOCTHY,
«MoauduxanmonHas U3MEHIUBOCThY, «HacnenoBanue pesychakropa», «I'eneTuka rpynmn
KpoBH», «MyTallmoHHass U3MEHUUBOCTbY.

Obopyoosanue.: Moaenu-aniuIiKaun « MoHOTHOpHIHOE CKpelBanuey, «Hemonnoe
JTOMUHUPOBaHUEY, «J{urnbpunHoe ckpenmBanuey, «llepekpect XxpoMocoM», MUKPOCKOT U
Mukpornpenapar «J[po3oduna» (Hopma, myranuu ¢GHOpPMBI KPbUIBEB U OKPACKU Teja),
repbapuii «['opox noceBHOIY. JlabopamopHvle u npaxmuueckue pabomal:

JlaboparopHass pabota Ne 5. «/3yueHue pe3yabTaToB MOHOTHOPHUIHOTO u
JTUTUOPHUIHOTO CKPEITMBAHUS Y AP030(HIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlabopatopHass pabora Ne 6. «M3ydenue wmoauM(UKAIMOHHOW W3MEHYMBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO psifia ¥ BApUALIMOHHOU KPUBOM».

JlabopatopHass pabora No 7. «AHanmu3 wMyTauMii y Jpo30Quibl Ha TOTOBBIX
MHKpOIpEenapaTax».

[Tpaktrueckas padota Ne 2. «CocTaBieHue 1 aHAJINU3 POJAOCIOBHBIX YEJIIOBEKAY.
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Tema 7. Cenexknusi opranu3mMon. OCHOBbI OMOTEXHOJIOTUH

Cenekuys Kak HayKa M IMpoLecC. 3apOoXkJACHUE CENEKIHH U JTOMECTUKAIMUs. YUYeHue
H.M. BaBunoBa 0 LEHTpax MPOUCXOXKACHHUS M MHOrooOpa3us KyJbTYpHBIX PAaCTCHHU.
[{eHTpBI IPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOAbl CeleKIUU. MaccoBbli M UHAMBHAYAJIbHBI OTOOpPH B
CEJICKLIUN PaCTEeHUH U KUBOTHBIX. OIlEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE CKPEIMBAHUE
— uHOpuaunr. Yuctas nuuus. CkpeniyuBaHue YMCTHIX JUHUK. ['eTeposuc, win rudpuaHast
cuna. HeponactBeHHoe ckpenuBanue — ayTOpuauHr. OTaaneHHas THOpUIU3AIUS U e
ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M MOJy4YeHHE MOIUILUIOUAOB. [JOCTHKEHHS CeeKIun
pacTeHul, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTtexHoJIOTHs Kak OTpacib MPOU3BOJACTBA. ['€HHAas MHXKEHEpHs. DTalbl CO3IaHHUS
pexomounanTHoi JIHK u Tpancrennsix opranusmoB. Knetounas nnxenepus. Knerounsle
KYJIBTYPBL. MHuKpOKIOHATBHOE Pa3sMHOXEHUE pacTeHui. KionnpoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHUE 151
studeckue npodiaemsl. MO — reHeTH4ecku MOAU(PUIIMPOBAHHBIE OPTraHU3MBI.

Jemoncmpavyuu:
llopmpemwi: H.W. BaBunos, .B. Muuypumn, I'.JI. Kapnieuenko, M.®. NBaHoB.

Tabauysr u cxemvl: KapTa «LIeHTpBI TPOUCXOKAECHUS U MHOTOOOpPa3us KyJlIbTYPHBIX
pactenuit», «llopoasl HmOMAamIHMX JKUBOTHBIX», «CopTa KyJIBTYPHBIX pPacTEHUN,
«OTtnanennas rudpuaunzanus», «Padoter akanemuka M.®. UBanoay, «llonmumnouaus,

«OOBEKTHI ouotexHosoruny,  «KiieTouHble  KyabTypel U KIOHHUPOBAHHEY,

«KoHcTpynpoBaHue 1 EPEHOC TEHOB, XPOMOCOMY.
Obopydosanue: MyJSKU TUIOA0B M KOPHEIUIOJAOB AUKUX (POPM U KYJIbTYPHBIX COPTOB

pactenuii, TrepOapuii  «CenbCKOXO34UCTBEHHbIE pacTeHus». Jlabopamopuvie u
npaxkmuyeckue padomoi:

Okckypeusi « OCHOBHBIE METOJIbI U TIOCTHKEHUSI CEJICKIIMU PACTEHUMN U )KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENLHBIA Yy4YacTOK, B
TEIUTMYHOE X035HUCTBO, JJA0OPATOPUIO arPOYHUBEPCUTETA UM HAYYHOTO LICHTPA).

11 KJIACC
1 yac B Henento, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpeMs.

Tema 1. DBOJIOIIHOHHAA ONOJIOTUSHA

[IpennochuikM BOBHUKHOBEHHUS 3BOJIIOLIMOHHON TEOPHH. DBOJIIOLIMOHHAS TEOPUS U €€
MeCTO B Owojnoruu. BnusiHue 3BONIOIMOHHOW TEOPUU HA PAa3BUTHE OMOJOTUU U JIPYTHUX
HayK.

12
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CBuzerenbcTBa 3BOMONMH. [[a€OHTOIOTHYECKHE: TIOCIEA0BATEIBHOCTD OSBICHUS
BUJIOB B TMAJCOHTOJOTUYECKOW JIETOMUCH, TepexonaHbie ¢opMmbl. buoreorpaduueckue:
CXOJCTBO U paznuyue payH u Grop MaTEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXO/ICTBA U Pa3JInYKs YMOPUOHOB Pa3HBIX BUIOB IIO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMHUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTUYHBIEC, PYAUMEHTApHbIE OPraHbl,
aTaBU3Mbl. MOJNEKYJIApHO-OMOXUMUYECKUE: CXOJCTBO MEXAHU3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OJUYECKUX MMyTEN Yy BCEX OPTaHU3MOB.

OpomounonHas teopust Y. Jlapeuna. [Ipeanocbulku BO3HUKHOBEHUS JapBUHU3MA.
JIBroKylpe CWibl 3BOJIOUMKA BUAOB 1O JlapBUHY (M30BITOYHOE pPa3sMHOXKEHHE  IIPU
OTPaHMUYEHHOCTU PECYpPCOB, HEONPEAEIEHHAss N3MEHUYMBOCTh, OOphOa 3a CYLIECTBOBAHME,
€CTeCTBEHHBIN 0TOOD).

Cunretrnueckas Teopust sBomouu (CTD) u ee OCHOBHbBIE TTOJIOKECHHUS.

MukposBomonus. [lonynsuusa kak eqMHUIA BUAA U 3BOJIOLIHMH.

JIBrxymiye cuiibl ((pakTopsl) HBOJIIOLKMU BUJOB B MpUpoae. MyTallMOHHBIN MIpoLiecC U
KOMOMHATUBHAs MU3MEHYUBOCTh. llomynsiumoHHble BOJHBI M Jpeiid reHoB. M3omsauus wu
MUTPALIHSL.

EcrtecTBeHHbIN 0TOOp — HampaBisitouil (akTop 3BoOIMOHUU. DPOPMBI €CTECTBEHHOTO
oTOOpa.

[Ipucnoco0neHHOCTh ~ OPraHU3MOB  Kak  pe3yiabTaT  3Bodtouud.  IIlpumepsl
IPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UAHOATANTAIIIH.

Bun u Bunoo6pazoBanue. Kpurepuu suga. OcHoBHbIE (hOpMBI BU1000pa30BAHUS:
reorpauyeckoe, 3K0JIOTHUECKOE.

Makpossosronusa.  PopMel ABONIIONMU: (pUNIeTUYECKasd,  JUBEPIreHTHas,
KOHBEpreHTHasl, napajiesbHas. HeoOpaTuMocTs 3BONIOLMH.

[Ipoucxoxaenre OT HeCHEUUATM3UPOBaHHBIX mOpenkoB. I[Iporpeccupyroinas
criennanu3auus. AnantuBHas paauanus. /Jemoncmpayuu:

llopmpemuwi: K. JIunnen, XX.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. bap, 3.
I'exkensb, . Mromnep, A.H. Ceep1ios.

Tabnuyvt u cxemwl: «Pa3BUTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoJbIlIu
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «DopMmbl OOpbOBI 3a CYIECTBOBAHHE,
«EcrectBeHHbIll 0TOOp», «MHOTOOOpa3ue COpTOB pacTeHHi», «MHorooOpasue mopo
KUBOTHBIX»,  «llomynsun», «MyTanmoHHass  W3MEHYUBOCTHY,  «ApoMopdo3bD»,
«Mnnoanantarumny, «O011as AereHeparus», «JIBruxKyiine cuibl 3BoJOIUNy, «Kapracxema
Mapuipyra  nyremectBus Y. [apBunay, «boppba  3a  CylIecTBOBaHHUEY,
«IIprcrnocoOIeHHOCTD OpraHu3MOB, «"eorpaduueckoe BHU1000pa30BaHUE,
«IKOJIOTUYECKOE BUI000PAZOBAHUEY.
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Obopyoosanue.: KOJJIEKLIUS HACEKOMBIX C PA3IMYHBIMU TUIAMU OKpacku, Habop
IJIOJIOB U CeMsiH, Koyuiekiusi «lIpuMepbl 3alIUTHBIX TPUCIOCOOJICHUM y MKUBOTHBIXY,
Mozenb «OCHOBHBIC HAMPABIICHUS BOJIONNUN», 00beMHAs MOebh «CTpOEHUE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KOUIEKIus «DOpMbI COXPaHHOCTH HCKOIIAeMbIX
KUBOTHBIX W pacTeHUid», Moaenp ammukanusa «llepekpecT XpoMocom», BIaXKHBIE
npenapatel  «Pa3BuTtue  Hacekomoro», «Pa3zBuTHE  JATYIIKW»,  MHKpOIpenapar
«pozoduna» (Hopma, myTtanuu (HOpMbl KPBUIEEB U OKpacku Tena). Jlabopamopuwvie u
npakmuuecKkue padomol:

JlabopatopHas padota Ne 1. «CpaBHeHHE BUOB IO MOP(POIOTHUECKOMY KPUTEPHUIO».

Jlabopatopnass pa6ora Ne 2. «Omnucanue NpUCIOCOOJIEHHOCTH OpraHM3Ma U ee
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE )KU3HA HA 3emJie

JloHayyHble TOpPEACTAaBICHUA O 3apOXKICHUM JKU3HU. HaydHble TUIOTE3BI
BO3HMKHOBEHHUSI U3HU Ha 3emiie: aOMOTeHe3 M MaHCHepMHs. XHUMHUYECKash IBOJIIOIMS.
AOUOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHWYECKUX. DKCIEPUMEHTAILHOE
MOATBEPKACHUE XUMUYECKON 3BOMIONMKU. HavanbHble 3Tanbl OMOJIOTHYECKOM SBOJIOIMH.
['mnoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
npoTokieTKU. [lepBbie KIETKH U MX 3BOJOLUSA. POPMHUPOBAHUE OCHOBHBIX TPYMIT KUBBIX
OPTaHU3MOB.

Pazutne xu3Hum Ha 3emiie 1o spaMm U nepuojaM. Karapxeil. Apxeiickas W
poTepo30oicKas Iphl. Ilameo3olickas ’pa U €€ MEepHOJbl: KeMOPUHWCKUN, OpPIOBUKCKHIM,
CUJTypUMCKHN, TIEBOHCKWI, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3o030iickas 3pa U €€ NePUOAbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo301CcKas 3pa U ee nepruopl: NaIeOr€HOBbIN, HEOT€HOBBINM, aHTPOIIOT€HOBBIM.

XapakTepuCTrKa KIUMaTa U re0JIOTUHYECKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLIAN
PACTUTENHHOTO M KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHHil u kuBOTHBIX. [losBieHMe,
pacUBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpaxkeHue HBojouuu. (OCHOBHBIE
CHUCTEMaTUYECKHE TPYMIbI OPraHU3MOB.

OBONIONMSL YETIOBEKAa. AHTPOMOJIOTHS Kak Hayka. Pa3BUTHE TNpEACTaBICHUM O
MPOUCXOKJICHUM 4elloBeKa. MeTo/ibl M3ydeHHs aHTpornoreHesza. CxoACTBa U pa3ivuMs
YyeJIoBeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE TOJIOKEHUE YETIOBEKA.

JBrxymue cwibl ((hakTopbl) aHTpororeHe3a. HacneiacTBeHHas M3MEHYMBOCTh |
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, HW3TOTOBIICHHWE OPYIUN Tpyaa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIMH ¥ BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UETOBEK yYMEIIbIN,
YenoBek npsMoxoasumui, YesmoBek HeaHAEpPTAIbCKUK, YenoBek pasyMHbid. Haxonku
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HCKOIAEMbIX OCTAaTKOB, BpEMS CYIIECTBOBaHHUSA, O00JIACTb PACIPOCTPAHEHUS, OOBEM
TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYAHS.

Yenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpOIEOHIHAs (eBpa3Hiickasi),
HErpo-aBCTpaJiouaHas (dSKBaTOpUajibHAs), MOHTOJOHMAHAS (a3MAaTCKO-aMEpUKAHCKas).
UepTbl npuCOCOONCHHOCTH NPEICTABUTENICd  YENOBEYECKUX pac K  YCJIOBUSIM
cymectBoBanus. EnuHcTBO yenoBeueckux pac. Kpuruka pacusma. Jemoncmpayuu:

Ilopmpemuwi: ®@. Penn, JI. Ilactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuyer u cxemvl: «Bo3nukHoBeHne CojHeyHOM cHUCTeMbl», «Pa3BuTHe
OPraHN4YECKOTO MUPay, «PacrurenbHas KIJIETKa», «’KuBoTHas KJIETKa»,
«IIpokapuotnueckast  kjeTka», «COBpeMEHHass CHUCTeMa OpPraHWYeCKOoro MHUpay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS UEJIOBEKA M YEJIOBEKOOOPa3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MaJCOHTOJOTHMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEIIOBEKAY,
«/lpeBHelimue moany», «JpesHue moan», «IlepBbie COBpEMEHHBIE JTIOINY,

«HenoBeuecKkue pacoh».

Obopyoosanue: mynsxxu «lIpoucxoxaeHue dvenoBeka» (OHOCTBI aBCTPaJIONHUTEKA,
MUTEKAHTPONa, HEaHJEePTalblla, KPOMAaHbOHIIA), CJIENKH WIM HU300paKEHUS KaMEHHBIX
opyaui NEepBOOBITHOTO YeJIoBeKa (KaMHH-YOIIIIEPHI, pyoura, cKpebiia),
reoXpoHoJiornyeckass Tabnuna, Koyuiekiuus «DopMbl  COXPaHHOCTH  HMCKOMAEMbIX
KUBOTHBIX U pacTeHU». Jlabopamophuie u npaxmuueckue padoomol:

[Ipaktuueckas pabora Ne 1. «M3yueHHe HCKOMAEMBIX OCTATKOB PACTEHHA U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCcKypceust «IBOIOLMS OpraHUYecKoro mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN
WU KpaeBeAYECKUM My3eil).

Tema 3. Opranu3msl H OKpY KamoIas cpeaa

OKoJIoTHsl KakK Hayka. 3aJadyd W pasleibl 3KOJOTUH. MeToAbl 3KOJOTHYECKHX
UCCJIEI0OBAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUsT OpPraHM3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, [OYBEHHAas,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue  (aktopel.  Knaccudukauus  skonormdyeckux — (aKTOpOB:

abuoTnyeckue, OMOTUYECKUE U aHTpornoreHHsle. JleficTBue skogoruueckux (GakTopoB Ha
OpraHU3MBl.

AbGuoTtnueckue (akToOpbl: CBET, TeMIlepaTypa, BIAKHOCTb. DOTONEpUOaAU3M.
[TpucnocoOnennst OopraHu3MOB K JEUCTBUIO aOWOTHYecKuX (akTopoB. buonormueckue
PUTMBL.

buotnueckue ¢akropsl. Buasl OHOTHYECKHMX B3aUMOJECUCTBHUI: KOHKYpPEHLHS,
XMIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapasutusm, koomepauus, MyTyalu3M,
KOMMEHCAIIN3M (KBAPTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCATU3M, HEUTpaIn3M. 3HAYCHUE
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OMOTHYECKMX B3aMMOJICHCTBHI JUIsl CYIIECTBOBAHHS OpPraHM3MOB B IIPHPOJIHBIX
coo0IecTBax.

DKOJIOTHYECKHE XapaKTePUCTHKHU MOy, OCHOBHBIC ITOKA3aTeI! TOIYJIAINN:
YHCICHHOCTD, IIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MHUTpaius. J(nHaMuka

YUCJIICHHOCTH IIOIIYJIIOHUH U €C PCTYJIAIUA. ,Zlemoncmpauuu:

Ilopmpemui: A. I'ym6onbar, K.®@. Pynwe, O. I'ekkelns.

Tabnuyvr u cxemwvr: xapta «llpupomnbie 30HBI 3emum», «Cpeabsl oOUTaHUS
opranu3mMoBy, «Potonepuoansmy, «llomynsauuny, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH
nonynsauuu  uHPy3opuu-typenskn»,  «llumessie  uenw».  Jlabopamopuvie u
npaxmuueckue padomul:

JIaboparopHas padota Ne 3. «Mop¢onornueckue 0COOEHHOCTH PaCTEHUN M3 Pa3HbIX
MECT OOUTAHUSD.

JlaGoparopHass pabora Ne 4. «BnusiHue cBera Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktnueckass pabora Ne 2. «Ilogcuer MUIOTHOCTM THOMYJIALMNA pPa3HBIX BHUIIOB
pacTeHU».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CHCTEMbI

CooOmiectBo  opranu3mMoB — OwuoreHo3. CTpykTypbl OuOIleHO3a: BHJIOBaf,
pOCTpaHCTBEHHasA, Tpoduueckas (muiienas). Buasi-nomuHanTsl. CBsi3u B OUOIIEHO3E.

Dkojorudeckue cuctemsl (3xkocucteMsbl). [loHsTHe 00 3K0CcHcTEME U OMOTeoIeHO3E.
@OYHKITMOHAIBHBIE KOMITOHEHTBI AKOCHUCTEMBI: TMPOAYIICHTHI, KOHCYMCHTHI, PEAYyICHTHI.
KpyroBopoT BelecTB U MOTOK SHEPrUU B dKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumessie nenu u cetu. OCHOBHBIE MOKa3aTeNIM SKOCHUCTEMBbI: Ouomacca,
OPOAYKLHMSL. DKOJOTUYECKHE MUPAMU/IbL: MPOAYKLNHU, YUCICHHOCTH, OMOMACCHI.

CBoMCTBa SKOCUCTEM: YCTOMUMBOCTh, CaMOpErysiius, pa3BuTe. Cykueccus.

[IpuponHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOTO WJIH
IIMPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE SKOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp603KOCUCTEMBL.
Bbuonornueckoe v X03sHCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak  ¢akrtop  ycroumBocTH  3KocucTeM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emIle.

VYuenue B.U. Bepuazackoro o 6uocdepe. I'panuiipi, coctaB u CTpyKTypa Ouochepsi.
’Kusoe BemiectBo U ero pyHkuuu. OcodeHHocTH Onocdepsl Kak ri100abHON HIKOCUCTEMBI.
JluHamu4eckoe paBHOBeCHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXMMHUYECKUE LUKIIBI JIEMEHTOB (yriiepona, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.
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YenoBeuectBO B Ouochepe 3emin. AHTpPONOTeHHbIE H3MEHEHUs B Ouocdepe.
['moGanbHbBIE IKOTOTUYECKUE MPOOTIEMBI.

CocyuiecTBoBaHME MPUPOAbI U yenoBedecTBa. CoxpaHeHue OHMOpa3HOOOpa3usi Kak
OCHOBa YycToiuumBOoCTH OHocheprl. OCHOBAa pPALMOHAIBHOTO YIPABICHUS MPUPOTHBIMU
pecypcaMM W UX HCHOJb30BaHUE. JlOCTM>KeHHs OHOJIOTMM M OXpaHa MPUPOBIL.
Jemoncmpayuu:

Lllopmpemuwi: A.Jl. Tencnu, B.H. Cykaues, B.W. Bepnaackuii.

Tabauyvr u cxemwr: «llumeBple nenw», «bHOLEHO3: COCTaB M CTPYKTypay,
«[Ipupoansie coobmecTBa», «Llenu nutanusy, «Kojoruueckas nupamuaa», «buocdepa
U YEJIOBEK», «IKOCUCTEMA IIMPOKOJIMCTBEHHOIO JIECA», «IKOCHCTEMA XBOWHOIO JIECay,
«buoneno3 BomoeMa», «ArponeHo3», «lIpuMmepHble aHTPONOTEHHBIE BO3JEWCTBHS Ha
Ipupoay», «BakHeHIe NCTOYHUKH 3arpA3HEHUS BO3AyXa M IPYHTOBBIX BOI», «IlouBa —
BaXkHeIas cocrapistomas o6unocheps», «Pakrtopsl jgerpaganuu nouBy», «llapHUKOBBIH
apdekr», «DakTopbl PaJMOAKTUBHOTO 3arpsi3HeHUs Ouocdepr», «OOmas CcTpykTypa
ounochepr», «PacrpoctpaneHue x)u3HU B Ouochepe», «O30HOBBIA 3KpaH Ouochepsn,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azota B IpUpPOAE».

Obopydosanue:  Mojenb-ammuidkanus  «Tunuubaele  OWOLIEHO3BI»,  TepOapuit
«PactutenbHble cooOmIiecTBa», Kosuiekuun «buonenos», «Bpeautenu BaKHEHIIUX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», TepOapuyd U KOJUJICKUMU PAaCTEHUH M IKUBOTHBIX,
IpUHAIeKAIIME K Pa3HbIM 3KOJIOTMYECKMM TIpynnaM OAHOro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUsI OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

Cormacao ®I'OC COO ycraHaBiuBaroTCid TpeOOBaHUS K PE3yJibTaTaM OCBOEHUS
oOydJaronmuMucs  MporpaMM  CpeIHero  o0mero  oOpa3oBaHUsA:  JUYHOCTHBIM,
METaINpPEeIMETHBIM H TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMUHOCTHBIX PE3yIbTaTOB OCBOCHUS mpeamera «buoaorus» BblIEIICHBI
CJIENYIOLIME COCTABJISIOIME: OCO3HAHUME OOYyYarOUUMHUCA POCCHUICKON TIpa)KaaHCKON
WJICHTUYHOCTHY — TOTOBHOCTH K  CAMOPA3BUTHUIO,  CAMOCTOSITEIBHOCTH 51
CaMOONPEEICHNI0, HaJU4YWe MOTHUBALMM K OOYUYEHHIO OHOJIOTHH, IIeJIEHAIPABIEHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUN JUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH WU
UCTOPUYECKHUX TPATULUN pa3BUTHS OMOJOTMYECKOr0 3HAHMS, TOTOBHOCTh U CIOCOOHOCTH
oOydJarouxcsi PYKOBOJICTBOBATbCS B CBOEU JIESATENIBHOCTH ILIEHHOCTHOCMBICIIOBBIMU
YCTaHOBKAMM, TPUCYUIMUMH  CHUCTEME  OHOJIOTMYECKOro  oOpa3oBaHMs, HaJIW4ME
HKOJIOTUYECKOTO TPABOCO3HAHMS, CIHOCOOHOCTH CTAaBUTh LEIH U CTPOUTH KU3HEHHBIC
IIJIAHBI.

JIn4HOCTHBIE pE3yNIbTAThl OCBOCHUS NpeaMeTa « bHonorus 1OCTUraroTcss B €IUHCTBE
y4eOHOH M BOCHHUTATEIIbHOM JI€ATEIbHOCTH B COOTBETCTBUM  C TPaJULIMOHHBIMU
POCCUHCKMMH  COLIMOKYJIBTYPHBIMH, HWCTOPHUYECKMMH W  JTyXOBHOHPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATBIMH B OOINECTBE TMpaBWJaMU M HOPMAaMH TIOBEJCHUS W
CIOCOOCTBYIOT MPOIIECCAM CaMOIIO3HAHUS, CAMOBOCIIUTAHUSI UM CaMOPa3BUTHUS, Pa3BUTHUSA
BHYTPEHHEW NMO3UIMM JUYHOCTH, NATPUOTU3MA, YBAXKEHHUS K 3aKOHY U NPABOMIOPAJIKY,
YEJOBEKY TpyZla U CTaplieMy MOKOJICHHIO, B3AUMHOI'O YBaXEHUs, OEPEKHOTO OTHOLICHUS
K KYJbTYPHOMY HACIEAUIO U TPAAULUSIM MHOTOHAMOHAJIBHOIO Hapoxa Poccuiickoi
denepanuu, TPUPOJE U OKPYKAIOLIEH cpele.

JIMYHOCTHBIE pE3yJabTaThl OCBOCHMsI y4ueOHOro mnpeamera «buonorus» IOKHBI
OoTpakaTb ~ TOTOBHOCTh U CHOCOOHOCTh  OOydYaloIIUMXCs  PYKOBOACTBOBATHCS
c(opMUPOBAHHOUW BHYTPEHHEW MO3UIUEN JIMYHOCTU, CUCTEMON IIEHHOCTHBIX OpPUEHTALIHM,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
poccuiickoro oOlIecTBa, pacIIMpPeHHE >KU3HEHHOTO OIbITa U ONbITa ACSITENbHOCTH B
IIPOLIECCE PEANM3aLMM OCHOBHBIX HAIIPABICHUN BOCIIUTATEIBHOW IEATEIBHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpa:kKaaHCKOr0 BOCIIUTAHMSA:
c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIErocsi Kak aKTHBHOTO
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U OTBETCTBEHHOI'O 4J€HA POCCHMCKOIO OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX
paB U 00A3aHHOCTEW, yBaXKEHUE 3aKOHA
Y TIPAaBONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPU CO3JaHUU Y4YEOHBIX
IIPOEKTOB, PEIICHWU YYEOHBIX W IO3HABATEIbHBIX 3a/1a4, BBINOJHEHUH OHOJOTMYECKUX
HKCIIEPUMEHTOB; CHOCOOHOCTh ONPEAENATh COOCTBEHHYIO MO3UIMIO IO OTHOLIEHUIO K
SIBIICHUSIM

COBPEMEHHOM JKHM3HU U OOBSICHATH €€; YMEHHE Y4YUThIBATb B CBOUX JCHCTBHSIX
HE00XO0AMMOCTh KOHCTPYKTUBHOIO

B3aMMOJICUCTBUS IO C pa3HbIMH YOEXKICHUSIMH, KYyJIbTYpPHbIMA LEHHOCTMU U
COLMAJIbHBIM IIOJIOKEHUEM; TOTOBHOCTH K COTPYAHUYECTBY B IPOLECCE COBMECTHOTO
BBITNIOJIHEHUSI Y4E€OHBIX,

MO3HABATENbHBIX M HCCIIEOBATEIIbCKUX 3aJlad, YBaKUTEILHOE OTHOIIEHUE K MHEHUIO
ONIMOHEHTOB TMpPU OOCYXKJIECHUH CIHOPHBIX BOMPOCOB OHOJIOTUYECKOTO COJIEpKAHUS,
TOTOBHOCTh K TYMAaHHMTapHOW M BOJIOHTEPCKOHW JEATCIHLHOCTH; 2) MATPHOTHYECKOTO
BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA,

YBAXKEHHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHOM, ropaoctu  3a
CBOM Kpail, cBow PoauHy, CBOM $3bIK W KYJbTYpy, IMPOLLIOE W HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu; IEHHOCTHOE OTHOIIEHHUE K TPUPOAHOMY HACIIEAUIO
Y NMAMSITHUKAaM IIPUPOBI,

nocTkeHusiM Poccuu B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYIE; CIIOCOOHOCTH
OIIEHMBATh BKJIaJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OWOJIOTHUU, TOHUMAHUE
3HA4YCHUS] OUMOJIOTUU B TIO3HAHUU 3aKOHOB MPUPOBI, B KU3HHU YEJIOBEKAa U COBPEMEHHOIO
oO1ecTBa; uaeiHas yoexx1eHHOCTh, TOTOBHOCTD K CITy>kKeHHI0 OTEUeCTBY M €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y; 3) IyXOBHO-

HPABCTBCHHOI'O BOCIIMTAHMUA:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO MOBEACHUS; CIIOCOOHOCTh
OIICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,

OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE JIMYHOTO
BKJIaJla B TOCTPOCHHE YCTOMYMBOTO OYIYIIEro, OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
POIUTENSAM, CO3JJaHUI0 CEMbM HAa OCHOBE OCO3HAHHOI'O MPUHSTHS LIEHHOCTEW CEMEWHOMN
JKM3HU B COOTBETCTBUM C TPAIUIIUSIMHU Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCTIMTAHMSA:
3CTETHYECKOE OTHOIIICHHUE K MHUPY, BKIIIOUAst 3CTETHKY ObITa, HAYIHOTO
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U TEXHUYECKOTO TBOPUYECTBA, CIOPTA, TPyJa, OOIIECTBEHHBIX OTHOIICHWI; MOHHUMAHHE
OMOITMOHAIEHOTO BO3JCHCTBUS JKMBOW MPUPOJLI W €€ IEHHOCTH; TOTOBHOCTH K
CaMOBBIPKEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TTPOSIBIISITH

KauecTBa TBOPUYECKOM JIMIHOCTH;

5) ¢pu3HIecKOro BOCIIUTAHUS:

MOHMMAaHUE W peanu3alus 37J0pOBOr0 M 0e30MacHoro obpasza KU3HU (30pOBOE
NUTaHWE, COOJIIOICHWE TUTHCHWYECKUX TMPaBWJI M HOPM, COATaHCHUPOBAHHBIN PEXUM
3aHATUNA U OTABIXA, PETYyJsipHas GU3NYecKas aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PM3NYECKOMY U TICUXHUYECKOMY 370POBBIO;
MOHMMAaHUE IICHHOCTH MPaBWJI WHANBUIYATEHOTO U KOJUIGKTUBHOTO 0€30TacHOTO
MOBEACHUS B CHUTYalWsIX, YrPOXKAIOIMIWUX 370POBBI0 W KU3HM JIIOJEH; OCO3HAHUE

MOCJICICTBUIA U HETIPUATHE BPETHBIX MPUBBIUEK (YIOTPEOIICHUS

AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpyZA0BOIr0 BOCIIUTAHMS

TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH MAacTEepPCTBA, TPYIOIIOOME; TOTOBHOCTh K
AKTUBHOM JIESITEIBHOCTU TEXHOJIOTMYECKON M COLMAIBbHOM HAINPaBIEHHOCTH, CIIOCOOHOCTh
WHUIMAPOBATh, IUIAHUPOBATH M CAMOCTOATENBHO BBIMOJIHATh TaKyIO JEATEIbHOCTH;
WHTEpPEC K pasnudHbiM chepaM TpodecCHOHATBLHOW IeATEeILHOCTH, YMEHHE COBEPINATh
OCO3HaHHBIA BBIOOP Oyayiied mpodeccuun U peann3oBbIBATH COOCTBEHHBIE >KU3HEHHBIC
IJIaHBI; TOTOBHOCTh U CITIOCOOHOCTH K 00Pa30BaHUIO M CAaMOOOPA30BAHUIO HA MIPOTSHKEHUH

BCEM KU3HU,

7) 3KOJOTHYeCKOTr0 BOCTIMTAHUS
HKOJIOTUYECKH 11€JIECO00Pa3HOE OTHOIICHHUE K MPUPOJIC KaK UCTOUHUKY KUZHU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

MTOBBINICHUE YPOBHS dKOJOTUYECKON KYJIbTYphI: MPUOOPETCHHUE OTbITa TIJIAaHUPOBAHHUS
MOCTYIIKOB M OLIEHKH WX BO3MOJKHBIX MOCTEACTBUHN JJII OKPYXKAIOIIEH CPeJlbl; OCOZHAHME
I00ATBHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U MyTel Ux
pEIIeHMs; CHOCOOHOCTh UCTIOIB30BATh MPHUOOpPETaEMbIE TIPU N3YUYEHUN OMOJIOTUN 3HAHUS
¥ YMEHHUS TIPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAIlMOHATLHBIM IIPHPOIOIIOIH30BaHUEM
(cobmrofieHue MpaBWII TTOBEJICHUS B IPUPO/IE, HATIPABJICHHBIX HA COXPAHEHHUE PABHOBECHSI B
HKOCUCTEMAX, OXpPaHy BHJOB, dKOCHUCTEM, Onochephl); aKTUBHOE HEMPUATHE ICHCTBUH,
NPUHOCAIINX BPEI OKPYXKAIOIICH MPUPOTHOW cpelae, YMEHHE IPOTHO3UPOBATh
HEOJIarONpPUATHBIE JKOJOTHYCCKHUE IIOCICACTBUS NPEANPUHUMACMBIX JICUCTBUH |
MpenoTBpaIiaTh WUX; HAJIMYKWE PA3BUTOTO DKOJOTHUYECKOTO MBIIUICHUS, JKOJIOTHYECKOM
KyJIbTYpPhl,  ONbITA  JCATEIBHOCTH  OKOJOTMYECKOW  HAMpPaBIEHHOCTH,  YMCHHS
PYKOBOJICTBOBATHCSI UMU B TIO3HABATEILHOW, KOMMYHUKAaTHBHOM U COIIMAIEHON TIPAKTHKE,
TOTOBHOCTH K YYaCTHIO B MPAKTUYCCKOM JEATEIBHOCTH SKOJIOTHYECKON HAPaBICHHOCTH;
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8) HeHHOCTH HAYYHOT'0 TTO3HAHUSI:
c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKd M OOIIECTBEHHOM TMPAaKTHKW, OCHOBAHHOIO Ha JHAJIOre KYJIbTYp,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHMIO  CBOETO  MeCTa B MOJHUKYJIBTYPHOM  MHUDE;
COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOUN KYJIBTYPHI KaK CPEACTBA
B3aMMOJICUCTBUS MEXY JIIOJABMHU U TMO3HAHUS MUpPA; MOHUMAaHHUE CHEU(PUKU OMOJIOTUU
KaK HayKd, OCO3HAHHE €€ poJid B (POpMUPOBaHUHT
pPallMOHANIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU LEJIOCTHOTO TMPEACTAaBICHUS 00
OKpY’KalollleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEJOBEKa M OOIIECTBa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOJIEM COXpAHEHUs MPUPOTHOTO
paBHOBeCHS; YOEXKICHHOCTh B 3HAUMMOCTH OWOJOTHUU JJIsI COBPEMEHHOM IMBWIM3AIIMU:
oOecrieyeHUss HOBOI'O YPOBHS Pa3BUTUSA MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHUM, CIOCOOHBIX pEIIaTh PECYpPCHBbIE NPOOJIEMBbI pPa3BUTHUSL UEJIOBEYECTBA,
MOKCKA IMyTeH BBIX0JIa U3 TJIO0ATBHBIX IKOJOTUYECKUX MPOOJIeM U oOecrieyeHus rnepexoja
K YCTOMYMBOMY pPa3BUTHUIO, PALIMOHAIIBHOMY HCIIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB H
GOpMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU, 3aWHTEPECOBAHHOCTh B  MOJIYYECHUU
OMOJOTUYECKUX 3HAHUM B 1IEJISX MOBBIIICHUS
o01Ie  KyJbTypbl, €CTECTBEHHO-HAy4YHOW TPAaMOTHOCTH, KaK COCTAaBHOW 4YacTH
(GYHKIHOHATIBHOM TPaMOTHOCTH 00ydYaromuxcs, GopMUpyeMON MpU U3y4YeHUU OMOJIOTHH;
MOHMMAHUE CYUIHOCTM METOJOB II03HAHUSA, HUCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh MCMOJIB30BATh MMOJyYaeMble 3HAHUS ISl aHAIW3a U OOBSICHEHUS SIBICHUMN
OKPY’KaloIlero MUpa U MPOUCXOIAIINX B HEM M3MEHEHUM, YMEHHUE JieJaTh 000CHOBAHHBIC
3aKJIIOYEHUS HA OCHOBE HAyYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IEIBI0 MOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CaMOCTOSTENIBHO HCIIOJIb30BaTh OHWOJIOTHYECKUE
3HAHUS JJISl PEIICHUs
npo0jieM B peaTbHBIX JKU3HEHHBIX CHUTYyallUsIX; OCO3HAHUE IIEHHOCTH HAy4YHOU
NEeATEeIbHOCTU, TOTOBHOCTh OCYIIECTBIISITh
MPOEKTHYIO U UCCIEAOBATEILCKYIO AEATEIbHOCTh MHANBUYATIBHO U B TPYIINE; TOTOBHOCTD
U CIOCOOHOCTh K HENPEephIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHHM 110 OMOJIOTUY B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTAMH.
B mporecce MOCTMXKEHHS JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS OO0YYaIOIIUMHUCS
nporpaMMmbl IO OMOJIOTHM Ha YPOBHE CPEHEro OO0IIero oOpa3oBaHUs y OOyYaromuXxcs
COBEPIIEHCTBYETCS AMOIMOHAJIBHBIA MHTEIJICKT, MpeAnoiaralonuii copMrupoBaHHOCTE:
CaMOCO3HAHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE DMOIIMOHAIBLHOE COCTOSHUE,
BUJICTh HAMPABJICHUS Pa3BUTUSI COOCTBEHHOW IMOIMOHATILHOU C(hephl, OBITh YBEPEHHBIM B
cebe; camMOperyjJupoBaHMs, BKJIIOYAIOUIETO CaMOKOHTpPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE IMOBEJCHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K IMOIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
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BHYTpeHHeﬁ MOTHBallUH, BKHIO‘{aIOIHGﬁ CTPCMIJICHHUC K JOCTHXXCHUIO LICIIN
n YyClCXy, OINTHUMHU3M, HWHHUIHUATUBHOCTb, YMCHHC I[efICTBOBaTB, HCXoAas1 M3 CBOHX
BOSMO)KHOCTCI?I; OMIIaTHH, BKJ'IIOLIaIOHIeﬁ CITOCOOHOCTh MOHHUMATh OMOIIMOHAJIBHOC
COCTOSAHHUC
APYrux, Y4YUTbIBATb €TI0 IIpU OCYHICCTBIICHMHM KOMMYHHKAIIUH, CITOCOOHOCTH K
COYYBCTBHIO H COIICPCIKMBAHWIO, CONHAJIbHBIX HABBIKOB, BKIIOYAIOIUX CITOCOOHOCTh
BBICTPAaNBAaTb OTHOIICHUS

C ApYIruMHu JIXOAbMH, 3360TI/ITI)C$I, IMPOABIIATE HHTCPEC U pa3pClIaTh KOH(bJ'II/IKTI)I.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3ynbTaTbl OCBOEHUsI ydeOHoro nmnpeamera «buosorus»
BKJIIOYAIOT:  3HauMMble  JUIsI  (OpPMHUpPOBAHMSI ~ MHUPOBO33PEHHUS  OOy4arouIuxcs
MEXIUCUUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOILIEHAyYHble MOHSATHUS, OTpa)karoliue
LEJIO0CTHOCTh HAYYHOM KAPTUHBI MUpa U cEU(UKY METOJIOB MO3HAHUS, UCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTUs, SIBICHHUE, MPOLECC, CUCTEMA, HAYUYHbIN (DAKT,
IOPUHLIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJEelIOBaHUE, HaOJIOJEHUE,
U3MEpEHHe, OKCIEPUMEHT W  JAPYTuxX), yHHUBEpCajbHblEe  y4yeOHbIE  JECUCTBUSA
(mo3HaBaTeIbHbIE, KOMMYHHKATUBHBIE, PETYJISITUBHBIE), 0OecneunBaromme GopMupoBaHue
(YHKIIMOHAJIBHOW  TI'PaMOTHOCTM M COLMAJIbHOM  KOMIIETEHIMH  OOyYaromuxcs,
CIOCOOHOCTh ~ OOYy4YaromMXcsi  MCIOJb30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIE NEHCTBUSA B MO3HABATEIILHON U
COLIMAIBHOM MPAKTHUKE.

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUSA ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJU3UPOBaTh MPOOIIeMy, pacCMaTpUBaTh
€€ BCECTOPOHHE; UCIOIb30BaTh NMPU OCBOCHUU 3HAHUW MPHUEMBI JOTUYECKOTO MBILIIICHUS
(ananu3a,
CHHTE3a, CpaBHEHMUs, KiacCudUKalUK, 0000IIEeHUs), PACKPBIBATh CMBICI OHMOJIOTHYECKUX
MOHATUM (BBIACIATh WX XapaKTepHbIE TMPU3HAKH, YCTaHABIMBATh CBA3U C JPYTHUMHU
MOHSATUSIMU); ONPENENATh LEIU JEATENbHOCTH, 3a/aBas MNapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS,
COOTHOCHUThH PE3yJIbTaThl JACSATEIBHOCTA C IIOCTABJICHHBIMU UEISIMHU; MCIOJIb30BATh
OMOJIOTUYECKUE TTOHATHUS JJIsl O0BsICHEHUS (DAKTOB U SIBJICHUH KMUBOU
NPUPOJIbl; CTPOUTH JIOTUYECKUE paACCYX IEHUS (MHIYKTUBHBIE, JEAyKTHUBHBIC, TIO
aHAJIOTUH), BBISIBIIITH 3aKOHOMEPHOCTU U MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX,
(GbopMyIMpOBaTh BBIBOJBI U 3aKJIIOYEHUS; MPUMEHATh CXEMHO-MOJIENbHBIE CPEJICTBA IS
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IPEJCTaBICHNUs CYLIECTBEHHBIX CBA3€H M OTHOLICHUMM B M3y4aeMbIX OHOJIOTMYECKUX
o0BeKTaX, a TakKe TMPOTHUBOPEUMI PA3HOTO pOJA, BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOYHUKAX; pa3padarbiBaTh IUIAH pELICHUS MPOOJIEMBI C YYETOM
aHaJIN3a UMEIOLIUXCS
MAaTEepUAIBHBIX M HEMATEPUAIBHBIX PECYPCOB; BHOCHTH KOPPEKTHBBI B JEATEIIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YyJIbTATOB
LEIIM, OLIEHMBATh PUCKU ITOCIEACTBUN IEATEIBHOCTH; KOOPAMHUPOBATH W BBINOJIHATH
paboTy B yCIOBUSX PEAIBHOTO, BUPTYAJIBLHOTO
U KOMOWHUPOBAHHOTO B3aWMOJICUCTBUS; pPa3BUBATh KPEATHBHOE MBIIIICHHUE
IPU PELLICHUH )KU3HEHHBIX MTPOOIIEM.

ba3zoBble ucciegoBaTeIbCKUE JeHCTBUA:
BJIa/IETh HaBbIKAaMHU Y4€OHO-UCCIIEA0BATEIbCKON U IPOEKTHOM JIEATENBHOCTH,
HaBbIKAMHU pa3pelieHuss mpodsieM, o0nanaTe CHOCOOHOCTBIO U TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHHUS] NPAKTUYECKUX 3a7a4, MPUMEHEHHUIO
pPa3IMYHBIX METOJOB [O3HAHMS; MCIOJIb30BATh PAa3IMYHbIE BUABI JESITEIBHOCTH IO
IIOJIYYEHHUIO HOBOT'O 3HAHUS, €r0
UHTEpIIpEeTaluY, NpeoOpa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYallUsSX, B TOM YHCIIE
OpU CO3/IaHUM Y4YEOHBIX W COLMAIBHBIX IPOEKTOB; (OPMHPOBATH HAYYHBIA THI
MBIIUIEHUS, BJIAJIETh HAYYHON TEPMUHOJIOTHEN,
KJIFOUEBBIMU MOHATUSIMU U METOJIaMU; CTaBUTh U (DOPMYJIUPOBATh COOCTBEHHBIE 33]]a4H B
00pa30BaTeNbHON JeSTEIbHOCTH
Y KU3HEHHBIX CUTYalUsX; BBIBISATH MPUUMHHO-CIEACTBEHHBIE CBSI3U U AKTYaIU3UPOBATh
3a/1a4y, BBIJIBUTaTh TUIIOTE3y €€ PELICHUs, HAaXOAWTh ApryMEHTHI JUIS J0Ka3aTeabCTBa
CBOMX YTBEpXKACHMI, 3aJaBaTh IapaMeTpbl M KPUTEPUHM PEUICHUS; aHAIU3UPOBATh
MOJIyYEHHBIE B XOJI€ PEIICHMS 3aJa4l PE3yJIbTaThl, KPUTUUECKU
OLICHUBATh MX JOCTOBEPHOCTH, NMPOTHO3UPOBATh M3MEHEHUE B HOBBIX YCIIOBHSX; J1aBATh
OLICHKY HOBBIM CHUTYyalUsiM, OII€EHUBATh MPUOOPETEHHBI OIBIT; OCYUIECTBISAThH
eJIeHaNpaBJICHHBIN TOUCK NIEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS
B MNpOPECCHOHANBbHYIO Cpelly; YMEThb IEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO H
NPaKTUYECKYI0 00J1aCTH
KU3BHENIEATCIbHOCTH; YMETh MHTETPUPOBATH 3HAHMUS U3  Pa3HBIX
peAMETHBIX 00JacTel;

BbIIBUI'aTb HOBLIC UJICH, IIPpCAJIaraTb OPUIriHaJIbHBIC ITOAXOAbI N PCIICHHA, CTaBUTh

npoOJieMbl W 3a/1aud, JOMYCKAIOIIUE albTepHATUBHBIC peleHus. Padora ¢
uHpopMaLHen:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOUHUKAX HHPOPMAINH (TEKCTE Y4eOHOTO
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0coOMsI, HayYHO-NIOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBAPSAX M CIPAaBOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHAMM3UpPOBaTh HHGOPMAIIUIO Pa3IMUHBIX
BUJOB M (OpM TMpeAcCTaBlICHUS, KPUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTD; (POPMYIMPOBATH 3allPOChl M MPUMEHATH PA3IUYHBIE METOABI MPU
MIOMCKE U 0TOOpE
Ouonornuecko uHGOpMaluu, HEOOXOAMMOW [UIsl BBINOJIHEHHUS YYEOHBIX 3a/ad;
npuooOpeTaTh OIBIT WUCIIOJIB30BAHUA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY aAKTHUBHOTO MCIOJB30BAHUS PA3IUUHBIX
MOMCKOBBIX CHCTEM; CaMOCTOSITENIbHO BHIOMpAaTh ONTHUMAIbHYIO (OpMY MpEICTaBICHUS
OMoIOrHYecKoi
uH(popmaiuu (cxeMsl, rpadKy, TUarpaMmbl, TAOIHIIbI, PUCYHKH U IPYTO€); UCHOJIb30BaTh
Hay4YHBIN S3bIK B KAUECTBE CPEJCTBA MPU paboTe ¢ OUOIOTHYECKOM
uH(popManuen: NPUMEHATh XUMUYECKHe, (U3MYECKHEe U MaTeMaTUYeCKUEe 3HAKH U
CUMBOJIBI, (GOopMyJibl, a00OpeBHATYPY, HOMEHKIJIATYpPY, UCIOJIb30BaTh U NMPeoOpa3oBbIBATH
3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJSAJHOCTH; BIJIAJIETh HABBIKAMHU DPACIIO3HABaHUSA U
3aIUThl HHPOPMaLIUU, HHHOPMATUOHHON

0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
OoOmenne:

OCYILIECTBIISATh KOMMYHHUKAIIUU BO BCeX c(pepax KW3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOre WJIM JUCKYCCHH I10 CYIIECTBY 0OCYK/1aeMOM TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYKJCHUS OTHOCUTEJILHO BBIMIOJHEHMS MpejiaraeMoil 3ajadyu, y4YUThIBaTh
WHTEPEChl U COTJIACOBAHHOCTh MO3UIMN JPYTUX YYACTHHKOB JUajora WM JUCKYCCUH);
pacrio3HaBaTh HeBepOaJlbHBIC CpEJICTBA OOINCHHUS, TOHMMATh 3HAYCHHE COIUAIbHBIX
3HAKOB, TPEANOCHIIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTyallMd, yMETh CMSAT4YaTh
KOH(JIMKTBI U BECTU TMEPErOBOPHI; BIAJETh PA3IUYHBIMM CIOCOOAMHU OOIIEHUS W
B3aUMOJICUCTBHS, IOHUMATH
HAMEPEHUS APYTUX JIOJEH, MPOSBIATh YBAXUTEIbHOE OTHOIICHUE K COOECETHUKY U B
KOpPpEKTHOU (popme HOopMYyJIMpOBaTh CBOU BO3PAXKEHUS, Pa3BEPHYTO U JIOTUUHO H3JIararh
CBOIO TOUKY 3pPEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX

CPEICTB.

CoBMecTHAA AeATEILHOCTD:

MOHUMAaTh ¥ UCTIOJb30BaTh MPEUMYIIICCTBA KOMAHIHOW M WHINBHIyaIbHOU PaOOTHI
IIPH PEIICHUH OMOJIOTMYECKOM MPoOIIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD IIPUMEHEHUS
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IpynmnoBsIX (HOPM B3aUMOJCHCTBUS MPU pellICHUN yueOHOM 3a/1auu; BEIOUpATh TEMATUKY U
METO/Ibl COBMECTHBIX JICHUCTBUM C y4ETOM OOIIIUX UHTEPECOB
U BO3MOXHOCTEM KaXJOro 4ujieHa KOJUIEKTHUBA; TMPUHUMATh LIEIU COBMECTHOM
JeSITeIbHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH
JEUCTBUS 110 €€ JIOCTHXKEHHUIO: COCTABIIATH IJIaH JACHCTBUM, paclpeaessiTh POiIu C YYeTOM
MHEHUU YYaCTHUKOB, OOCYKJIaTh pe3yJbTaThl COBMECTHON pabOThI; OIIEHUBATH KAYECTBO
CBOETO BKJIaJIa U KAXJA0T0 YYaCTHUKA KOMaH bl B OOLIUIA
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM; Mpe/jiaratb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU
C TIO3UIIMU HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;
OCYILIECTBIISITh TO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JINYHBIX CUTYAILUSX,

MPOABJIATH TBOPUYCCTBO U B006pa)K€HI/IC, OBITH HWHHUIMATUBHBIM.

PerynsiTuBHbIe YyHUBEpPCAJbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:
MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS ISl BBISBICHHS IPOOJIEM U UX PELIEHUS
B JKM3HEHHBIX M YYEOHBIX CHUTyalUsAX; BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHHM
LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKHU
B CBOMX JIEMCTBUAX M MOCTYNKAX MO OTHOIIEHUIO K KMBOM MPUPOJIE, CBOEMY 3[I0POBbIO U
30POBBI0  OKPYXKAIOIIUX; CaMOCTOSITEJIbHO ~ OCYLIECTBJISATH  ITO3HABATEJIbHYIO
JeSITENIbHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/layil B
00pa3oBaTeNbHON NEATETbHOCTH U KU3HEHHBIX CUTYAlUSAX; CAMOCTOSITENBHO COCTABIISTH
IUIaH peuIeHust IpoOIeMbl C yYETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEW W TPEANOUTCHUH; JaBaTh
OLICHKY HOBBIM CUTYaIlUsIM;
paclIMpATh paMKH Y4eOHOro MpeaMeTa Ha OCHOBE JMYHBIX MPEANOYTECHUN; JenaTh
OCO3HaHHBIA BHIOOP, ApryMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTh
3a pelieHue; OLEHUBATh MPUOOPETEHHBIM OMNBIT, CIOCOOCTBOBATH (POPMUPOBAHUIO U
MPOSIBICHUIO IMPOKOM SPYAUIIMU B Pa3HbIX 00JIACTSIX 3HAHU, MOCTOSTHHO MOBBIIIATH CBOM
o0Opa3oBaTeNbHBIN U KyJIbTypHbIN ypoBeHb. CAMOKOHTPOJIb:
JaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B I€SITEILHOCTD,
OLICHUBAaTh COOTBETCTBHE pPE3YJIbTATOB LIENsAM; BIAJETh HAaBbIKAMHU I[103HABATEJIbHON
pedrekcur Kak OCO3HAHUSI COBEPIIAEMbIX JEUCTBHM M MBICIUTENBHBIX IMPOIECCOB, HUX
pe3yJabTaTOB M OCHOBAHUM, HCIOJIb30BAaTh MpUEMbl PeIIEKCHH IS OLCHKU CHUTYyallHH,
BbIOOPA BEPHOTO PEIICHUS; OLIECHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX
CHW)KCHUIO; IIPUHUMAaTb MOTHBBI M AapryMEHTHl JPYIUX IIpU AHAJINU3E pe3yIbTaTOB
NEATEIbHOCTH.
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IIpunsitue ceds1 u APpyrux:
MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;
MIPUHUMATh MOTHUBBI U aPTyMEHTHI JIPYTUX NPU aHAIU3E PE3YIbTATOB ACATEIbHOCTH;

NpU3HaBaTh CBOE IPaBO M MPaBO JPYrHMX Ha OMIMOKY; pa3BUBATh CIIOCOOHOCTH
IIOHUMATh MUD C MO3ULIUHA IPYroro 4eaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi nporpammbl COO mo Ouosiornu Ha 0a30BOM
YPOBHE BKJIOHAIOT creuuduueckue mig ydyeOHoro mnpeamera «buosorus» HaydHbIe
3HAHMSI, YMEHUS U CIIOCOOBI IEUCTBHUI IO OCBOCHUIO, MHTEPIPETALUNA U MPeoOpa30BaHUIO
3HAHUW, BUABI NESITEIBHOCTH IO IMOJIYYEHHIO HOBOIO 3HAHUS U MPUMEHEHUIO 3HAHUW B
Pa3IMYHBIX YUEOHBIX CUTYAIUsX, @ TAKKE B PEAbHBIX )KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX
¢ buonoruei. B nmporpamme npeaMeTHbIE PE3yJIbTAThI PEICTABIEHBI M0 FoJIaM 00y4YeHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» B 10 kiaacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS

€CTEeCTBEHHBIX HaYK, B (DOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

¥ HAyYHOTO MHUPOBO33PEHUS, O BKJIA€ POCCUICKUX U 3apyOeKHBIX YUCHBIXOUOIOTOB B

pazBuTHe  OWOJNOrMHM, (PYHKIMOHAIBHOW TPaMOTHOCTHU YesioBeKa s

pEIIeHUS )KU3HEHHBIX 3a/1a4; YMEHUE PACKPhIBATh COAEpKaHNE OMOJIOTUUECKUX TEPMUHOB

Y TOHSITUI: )KU3Hb,

KJIETKA, OpPTaHu3M, MEeTa0o0Jiu3M (OOMEH BEIIECTB W IMPEBpAIlEHHE DHEPTHH), TOMEOCTas3
(camoperynsius), ypOBHEBAsI OpraHu3alus )KUBbIX CUCTEM, CAMOBOCIIPOU3BEICHUE

(penponykiusi), HaCAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE; YMEHHE

u3jaraTh ~ OMOJIOTMYECKHE  TEOPHUH (keTouHasi, XpOMOCOMHas,

MyTAallMOHHAs, LIEHTpaJIbHasl JOrMa MOJIEKYJIsipHOU Ononorun), 3akoHsl (I'. Mengens, T.

Moprana, H.W. BaBunosa) u ydenus (o 1ieHTpax MHOTOOOpa3usi U MPOUCXOKICHUS

KyJIbTypHBIX pactennii H.I. BaBunoBa), onpenensats rpaHUllbl UX TPUMEHUMOCTH K

KUBBIM CHCTEMaM; YMEHHUE BJIaJeTh METOJJaMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH:

HaOJI0IeHIE

Y ONMCAHHE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI, OPTaHU3aIIMs U TPOBEACHUE

OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI, BHISBICHUE 3aBUCUMOCTH MEXTY

UCCIIEyEMBIMUA  BEJIUYUHAMH, 00BsSCHEHHE MOJTYYEHHBIX

pe3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE

JieJaTh BBIBOJIbI HAa OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB; YMEHUE BBIICIATD

CYILIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
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U DYKApUOT, OJAHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BEIIeCTB M MPEBPAILLEHUS DHEPIHMH B KIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO U
PHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Melo03a, OIUIOJI0TBOPEHMS,
Pa3MHOXKEHUS, UHAUBHUIYAJIbHOTO Pa3BUTHsI OpraHU3Ma
(oHTOTEHER);
YMEHHE NIPUMEHSTH ITOJIyY€HHbIE 3HAHUS 17151 OOBSICHEHUS OMOJIOTUYECKUX MTPOLIECCOB
U SIBJICHUU, JJI NPUHATUS NPAKTUYECKUX PEHICHWH B IMOBCEIHEBHOM JKU3HU C LIEJBIO
oOecrieueHnss OE30MACHOCTH CBOETO 370POBbsi U 3J0POBBS OKPYXKAIOIIUX JIFOACH,
COOJIIOICHHSI HOPM IPaMOTHOTO MTOBEICHUS B OKPYXKAIOIIeH NMPUPOAHON cpejie, TOHUMaHHe
HEOOXOJMMOCTHU UCIIOJIb30BAHUS TOCTH)KEHUN COBPEMEHHON OMOJIOTUM UM OMOTEXHOJIOTUN
JUISL paliMOHaIbHOTO IPUPOIONOIb30BAHUS;
YMEHHE PEelIaTh HJIEMEHTapHbIC T€HETHUECKHE 3a/1a4l Ha MOHO- U TUTHOpUIHOE
CKpEIIMBaHUE, CICTIEHHOE HACJIEIOBAaHHE, COCTABIISATH CXEMbl MOHOTHOPUIHOTO
CKpEILMBAHUSA JUIs [TpeICKa3aHus HACJIEA0OBAHUS IPU3HAKOB Y OPraHU3MOB; YMEHUE
BBIIIOJIHATH JJAOOPATOPHBIE U MPAKTUYECKUE PAOOTHI, COOJIIOIATH MPaBUIIa
pu paboTe ¢ y4eOHbIM U JIa0OPATOPHBIM 00OPYIOBAHUEM; YMEHUE  KPUTHYECKU
OLICHHWBATb U UHTEPIIPETUPOBATH uHGOpPMAIIHIO
OMOJIOTHYECKOTO COJEpKaHusl, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUSA W3 Pa3IMYHBIX
UCTOYHUKOB (CpEACTBA MAacCOBOM HMH(POPMALIMHM, HAYYHO-TIONMYJSPHBIE MaTepUalbl),
THUYECKHE  AaCMEKThl  COBPEMEHHBIX  HCCIEIOBaHMM B OWMOJIOTMH,  MEIUIIMHE,
OMOTEXHOJIOTUH; YMEHHME CO3AaBaThb COOCTBEHHbIE MHUCHbMEHHBIE M YCTHBIE COOOILEHUS,
0000miass OUOJOTUYECKYI0 HH(POPMAIMI0 U3 HECKOJbKMX HCTOYHHKOB, T'PaMOTHO
UCII0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTHH.

[IpeameTHbIe pe3yabTaThl OCBOCHMS yueOHOTO mpeameta «buonorus» B 11 kiacce
JIOJIKHBI OTPaXKaTh:
c(hOpMHPOBAHHOCTH 3HAHUN O MECTE M POJI OHMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS

€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MUPa
Y HayYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKUX U 3apyOCKHBIX YUCHBIXOUOJIOTOB B
pazBuTHEe  OumoyiorWH, (PYHKIIMOHAIBEHONH TPaMOTHOCTH yejoBeKa s

pelIeHus )KU3HEHHBIX 3aJ1a4; YMEHHE PaCKphIBaTh COAEpKaHUE OMOJIOTMYECKUX TEPMUHOB
Y TIOHSITHI: BUJ, IOMYJIANKSA, TEHOMOH, O3BOJIOIMS, ABUXKYIIUE CUIBI ((aKTOPHI)
HBOJTIOLINH, MPUCTIOCOOIEHHOCTD OpraHU3MOB, BHJ1000pa30BaHuE,
IKOJIOTHYECKHE  (DaKTOpHI, IKOCHCTEMA, TPOAYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI,

IIEMY TUTaHUs, IKOJIOTHYeCKas mupamMmuia, OMoreoreHos3, onocdepa; ymeHue usiaraTh
ouosiornyeckue Teopuu (dBotonronHas Teopus Y. JlapBuHa, CHHTETHUECKAs TEOPUs
3BOJIIOLINH ), 32aKOHBI U 3aKOHOMEPHOCTH (3apoasiiieBoro cxoacrsa K.M. bapa,
yepel0BaHuA IIaBHBIX HampasieHuil u mytei sBomonuu A H. CeBepiioBa, yueHus o
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ouocdepe B.M. Bepnanckoro), onpenensiTe TpaHULIbl UX IPUMEHUMOCTH K dKUBBIM
CHUCTEeMaM; YMEHHUE BJIaJIETh METOIaMHU HAYYHOTO MTO3HAHUS B OMOJIOTHHU: HAOII0ICHUE

" OIMHUCAHUNC JKUBBIX CUCTCM, IIPOLCCCOB U SIBJ'ICHI/II\/'I, opranmu3anu:a U IMMpOBCACHUC
OMOJIOrMYECKOr0 9KCIICPUMCHTA, BBIJIBUKCHNUC T'MIIOTC3bI, BLISIBJICHUC 3dBUCUMOCTU MCIKAY
HNCCIICAYCMbIMHU BCJINYMNHAMU, 00BsICHCHHE IMOJTYYCHHBIX

PE3YyJIbTATOB, UCII0JIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ M 3aKOHOB, YMCHHC

ACJIaThb BBIBOAbI HA OCHOBAHHWH ITIOJYUYCHHLIX PC3YJIbTATOB; YMCHHUC BBIIACIIATD
CYHICCTBCHHBLIC ITPU3HAKH CTPOCHU OMOJIOrMYECKUX 00BHEKTOB:

BUJIOB, TOMYJSIUNA, TPOMYIIECHTOB, KOHCYMEHTOB, PEIyICHTOB, OWOTCOIICHO30B W
HKOCUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIEICTBEHHON HW3MEHUYMBOCTH, E€CTECTBEHHOTO
otOopa, BUA000pa30BaHUs, MPUCIOCOOJICHHOCTH OPTraHU3MOB, JEUCTBUS IKOJOTUYECKUX
(GakTOpOB Ha OpraHW3MbI, TEPEHOCA BEIICCTB W TOTOKA DJHEPTHU B IKOCUCTEMAX,
AHTPOIIOTCHHBIX W3MEHEHHUH B IKOCHCTEMaX CBOEH MECTHOCTH, KPYTrOBOpPOTa BEIIESCTB U
OMOreOXMMUYECKUX IHMKJIOB B Ouocdepe; yMeHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JUIS
O0OBACHEHHsS] OWOJIOTMYECKUX TMPOIECCOB U SBIICHUW, I TPUHATUS TPAKTUYECKUX
pereHui B TOBCEAHEBHOM JKU3HU C TICJIBI0 00eCIIeUeHUsT O€30ITaCHOCTH CBOETO 37I0POBBS U
3I0POBBSl  OKPYXKAIOIIUX JIIOZICH, COOJIOJIGHHS HOPM TPaMOTHOTO TIOBEJCHUS B
OKpY>XKalolie TMPUPOJHON  cpene, TMMOHUMaHWE HEOOXOAUMOCTH  HMCIOJIb30BAHMS
JTOCTIDKCHUH COBPEMEHHOM OMOJIOTHN IS PAllMOHAIBHOTO MPUPOIOTIOJIB30BAHUS; YMECHUE
peniaTh 3JIeMEeHTapHbIe OMOJIOTMYECKUE 3a]Ja4H, COCTABIISATH CXEMBI
NepeHoca BEIIeCTB M JHEPIHMH B JIKOCHUCTeMax (LIeTHU TMUTAHUS), YMEHHE BBITIOJHSTH
Ja00paTOpHbIE U MPaKTUUECKUEe paboThl, COOIIOAATh MTpaBUIia
npu pabote Cc ydeOHbBIM U JabopaTOpHBIM O0OPYJOBAaHUEM; YMEHHUE KPUTHUECKH
OIICHMBAaTh W  HWHTEPHPETUPOBATH HMHPOPMANUIO  OHOJOTHYECKOTO  COACPIKAHUSA,
BKJTFOYAOIIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IUIHBIX NCTOYHUKOB (CpEICTBA MacCOBOM
uHdopMaIuu,  HAYYHO-TIOMYJSIPHBIE  MaTEpHalibl),  paccMaTpuBaTh  TJIOOAIBbHbBIC
HKOJIOTHYECKUE TMPOOJEMbl COBPEMEHHOCTH, (OpMUPOBATH MO OTHOIICHHIO K HHUM
COOCTBCHHYIO TIO3WIIMI0; YMEHHE CO37aBaTh COOCTBEHHBIC TMHCHbMEHHBIC U YCTHBIC
cooO11eHus, 00001Ias
OMONOTUYECKYI0O MH(POPMAIMIO W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO WCHOJIB30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.
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TEMATUYECKOE

IMNJJAHUPOBAHUE

10 KJIACC
Hanmenosanue

Ne KommuecTBo OCHOBHBIE BUIIBI JIEATEIILHOCTH
pa3aeIoB U TEM IIporpamMmmHoO€e coaepkaHue

n/m 4acoB oOyyJaronmxcs

y4eOHOTO TIpeaMeTa

Tema 1. buoJiorusi Kak HayKa

1.1

buonorus B cucreme
HayK

buonorus kak Hayka. CBsi3u OHOJIOTUH €
OOIIIECTBEHHBIMH, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKaMH,
dbunocodueit, peurueit, STUKOM,
ACTETUKOU U mpaBoM. Posik Ouosioruu B
dhopMUPOBAHUM COBPEMEHHOMN HAyYHOU
KapTHHBI MUpa. CucreMa OHOJTOTHUECKUX
HayK.

Hemoncmpayuu:

lopmpemuwi: Y. [lapun, I'. Menaens, H.
K. Konbnos, x. Yorcon u ®@. Kpuk.
Tabnuywvl u cxemol: «MeTOABI TO3HAHUS
KUBOU MIPUPOIBDY

PackpeiBath conep:kaHue TEPMUHOB U
MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Hasl KapTHHA MUpPa, HAYYHbIA METOJ,
TUIIOTE3a, TEOPUSL, METOIbI
UCCIIEIOBAHUSI.

XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
€e MECTO W PpOJib Cpeau Jpyrux
€CTEeCTBEHHBIX HaYK.

[lepeuncnars pazaensl OWMOJIOTUH B
COOTBETCTBHE C OOBEKTAMU H3YYCHHUS.
HasbiBaTh BAKHEHUIIINE OTpaciiu
OMOJIOTMYECKUX 3aJ1a4H,
crositue nepes ouosorueit XXI B.

3HAaHUN U
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1.2 | Meronasl
KUBOU IIPUPOIBI

IIO3HaHUA

Mertonbl MO3HAHUSA KHABOMN
MIPUPOJIBI (mabmroneHue,
OKCIIEPUMEHT, OTMCaHUE,
U3MEpPEHHUE, KJIaccuuKanus,

MOJICIMPOBAHUE,  CTATUCTHYCCKAs
00paboTKa TaHHBIX).

PackpsiBaTh conepxanne TEPMUHOB U
MOHATUM: HAYYHBIM METOJ, METOIbI
HCCIIeJOBaHMU.

XapakTepu3oBaTb OCHOBHBIE  METObI
NO3HAHUS )KUBOU MPUPOBL: HAOTIOICHHE,
JKCIIEPUMEHT, ONIMCAHUE, U3MEPEHMUE,

Hemoncmpavuu:

Tabauywl u cxemol: «MeTOIBI TTO3HAHUS
JKUBOM TIPUPOIBI».

Jlabopamopuwie u npakmuueckue
pabomol:

[Ipaktrueckas pabora Ne 1.

«Mcnonp30BaHKe pa3InYHBIX METO/IOB
IIPH U3YYCHUH OMOJIOTHYECKUX
00BEKTOBY

KJ'IaCCI/ICbI/IKaHI/IH, MOJCIINPOBAHUC,
CTaTUCTHYCCKAaA 06pa60TI<a JaHHBIX

HToro yacos nmo teme

2

Tema 2. 7KuBble cMCTEMbI U KX OPraHU3AIHS
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buonornueckue 1 Kupble cucteMbl (OMOCHCTEMBI) PackpeiBaTth copepkaHue TEPMHHOB U
CUCTCMBI, ITPOLCCCHI U KaK IIpeaIMET U3YYECHUS OHOJIOTHMH. TTOHSITUM: CHCTCMa, OuoJiornueckas
UX U3y4YEHUE OTIMumMe SKUBBIX CHCTEM OT CHUCTEMa, DJIEMEHTBI CUCTEMBI, CTPYKTypa

OMOCHCTEMBI, CBOMCTBA JKHMBBIX CHCTEM,

HEOPTaHUYECKON IPUPOJIBL.
oOMEH BENIeCTB, Pa3MHOXXEHHE, pOCT,

CBolictBa  OMOCHCTEM u ux

pas3BUTHE, HAaCJIEICTBEHHOCTb,
pasHoobpasue. YposHH V3MEHYHUBOCTb, pa3apaxuMocCTh,
opraHusanuu buocucrem: DHEPro3aBUCUMOCTb, YPOBHU
MOJIEKYJIIPHBIH, OpraHOM]THO- OpraHu3alMd  KuU3HM  (OmocucTeMm).
KJICTOYHBIH, OpPraHU3MEHHBIM, XapaKTepu3oBarh PUHIUIIBI
OMYJISILHOHHO-BHAOBOIA, OpraHu3anuu OUOCHUCTEM: OTKPBHITOCTD,
SKOCHCTEMHBII BBICOKAas YIIOPSIOYEHHOCTb,
(Guoreonemoramieawst), Gmoodepumstt. | o cod " omse cooticran
Hayxu, nsyqatomme 6uocuctemsl Ha YKHUBOTO: €IUHCTBO XUMHUYECKOTO

Pa3HBIX YPOBHSX OpraHU3aLINM.

COCTaBa, pa3IpakKMMOCTh, IBH)KCHHUE,
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Jlemoncmpayuu: roMeocras, pocT U  pa3BUTHE,
Tabauyvl u cxemovl: «OCHOBHBIE HACJICICTBEHHOCTh, HW3MEHYHUBOCTb,
NPU3HAKM  KU3HN»,  «YPOBHH 3BOJIIONMS  (MIPUCTIOCOOICHUE K

OpraHu3allud >KUBOU TPUPOJIBI».

U3MEHSIOINUMCS YCIIOBUSIM).
Mopens monexynst JJHK

[IpyBOoIUTE TpPUMEpPH  OHOCUCTEM
Pa3HOTO YpOBHSA OpTraHU3ANUH |
CpPaBHUBATh TIPOSBIICHUSI CBOWCTB
YKUBOTO Ha PA3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC MPOIIECCHI,
IpoTeKarolme B OnocucreMax: oOMeH
BEIIECTB U MIPEBPAIICHUE SHEPTHH,
CaMOBOCHPOU3BEICHHUE, CAMOPETYJISIIHS,
pasutre. CobOmro1aTh IpaBuiIa
OepeXHOTO OTHOIICHUS K )KUBOU

IPUPOJIC

HToro yacos 1o TemMe 1

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KJICTKH

32



denepanpHas padbouas mporpamma | buonorus. 10—11 kmaccel (6a30BbIi YPOBEHB)

3.1

XUMHUYECKUU COCTaB
kieTku. Bogna "
MUHEpPAIbHbBIE CON

XHUMHUYECKHUH COCTaB KIECTKH.
XHUMHUYECKHE IEMEHTHI:
MaKpO3JIEMEHTbI, MHKPOIJIEMEHTHI.
Boga u MuHepanbHbIE BEIIECTBA.
OYyHKIIUA BOJABI U MHHEPAJIbHBIX
BellecTB B KieTke. lloanmepikanue
OCMOTHYECKOI0 OajlaHca.
Hemoncmpavuu:

Juaecpammor: «Pacnipenenenne
XUMHUYECKUX 3JIEMEHTOB B HEXKUBOMN

PaCKpI)IBaTI) COACPKAHNC TCPMHUHOB H

TTOHSITUM: C-)JICMCHTI)I-6PIOF€HLI,
MaKpO3JICMCHTHI, MHUKPOIJICMCHTBI,
MHUHCpPAJIBHBIC  BCIICCTBA, MOJICKYJIA

BOJBI KaK JTUTIOJIb, BOJOPOIHBIC CBSI3U;
ruApoUILHBIC u ruapohoOHbIe
BELIECTBA.

Jloka3pIBaTh €AUHCTBO 3JIEMEHTHOTO
cocTaBa KaK OJIHO M3 CBOMCTB >KHBOTIO.
Pacnipenenats XuMu4eCKHUE 3JIEMEHTBI

npupozie», «PacnpeneneHne XuMHIECKUX
AJIEMEHTOB B >KMBOM Tipuposie». Tabauywl
u cxemwl: «llepuogmueckass TabnuIa
XUMHUUYECKUX IJIEMEHTOBY,

«CTpoeHne MOJIEKYIIbI BOABD)

o rpymamiaaM B  3aBHCHUMOCTH oT
KOJIMYCCTBCHHOTO IMPCACTABUTCILCTBA B
OpTraHU3MCE; XapaKTCPpHU30BaATh PpOJIb
OTACJIBbHBIX 3JICMCHTOB.

BreIsSBISITE  CBSI3B MCXKOAY  COCTaBOM,
CTPOCHUECM MOJICKYJIBI XUMHUYCCKOI'O
COCOAUHCHUA U €TI0 (byHKI_II/IHMI/I B KJICTKC
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3.2 |beaku. CoctaB wu benku. CoctaB 1 cTpoeHHE OETKOB. PackpbiBaTh cojiepxkaHue TEPMUHOB U
CTpOEHUE OEJIKOB AMHMHOKHUCIIOTBI — MOHOMEPHI OEITKOB. HNOHATUI: OEJIKH, MOJUMEPBI, MOHOMEDHI,
HesaMeHUMBIE - 3aMeHUMble | AMAHOKHUCIIOTBI,  TIENTHAHAs  CBA3b,
AMHUHOKHUCJIOTHI. AMMHOKHCIOTHBIH | O/ HTICHTH, AlCHaTypatliA.
., | XapakTepu3oBaTb O€NKM KaK KJacc
cOoCTaB. YPOBHHM CTPYKTYpbl O€IKOBOU .
OpPraHMYECKUX COEIMHEHUI];
MOJIEKYJIbI  (NIepBUYHAs, BTOpPUYHAs, KIaCCHbUIMPOBATE MX TO CTPOCHHUIO
TPETHYHAA U YCTBEPTHYHAA CTPYKTYPA). | (rynoGymspHble ¥ (GHOPHIUISPHBIE GEIIKH),
XUMHYECKUE CBOWCTBA OEIIKOB. NEPEYUCIATh 51 XapaKTepru30BaTh
Bronornyeckue GpyHKIUE OEIKOB. (GyHkIHHU O€NKOB
Hemoncmpayuu:
Tabnuyvl u cxemol: «CTPOCHUE MOJIEKYJIbI
Oenkay.
Obopyoosanue: CBETOBOM MHUKPOCKOII,
MUKpOIpenapaThbl
3.3 | depmeHTHI — depMeHTHI — OMOJIOTHYECKUE PackpeiBaTh copep:kaHuE TEPMUHOB H
Ouosornyeckue KaTaJnu3aTophl. NOHATUH: (QEpMEHTHI, aKTUBHBIM LEHTD,
KaTaTn3aTophl Crpoenne (epMeHTa: aKTUBHBIA LEHTp, cyOCTpaTHas crielM(pUUHOCTD,
cyOcTpaTHas cenuGUIHOCTb. KO(DEepMEHThI, OENKU-aKTUBATOPHI 51

Kodepmentsl. Butamunbel.  Otinuus
dhepMeHTOB

OCJIKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYUS (HEPMEHTOB
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OT HEOPTAaHUYECKUX KaTaJu3aTOPOB.
Hemoncmpauyuu:

Tabauywl u cxemwr: «CTpoeHue

dbepMeHTay.

Obopyoosanue: 000pyAOBaHUE IS
MIPOBEICHMUSI HaOJIIOICHU,
U3MEpEHU, AKCIIEPUMEHTOB.

Jlabopamopuvie u npaxmuueckue
pabomul:

JlabopaTtopHas pabora Ne 1. «M3yuenue
KaTaJIATHIECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl WM
KaTajasbl)»

OT HEOPTraHWYECKUX KaTan3aTOPOB.
OOBsCHATL pPOJb  (PEPMEHTOB B
(GYHKIIMOHUPOBAHUH KUBBIX CUCTEM, B
IPOMBIIIUICHHOCTH, B MEIUIMHE, B
ITOBCEHEBHOM KU3HU YETIOBEKA
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3.4

VYraeBoasl. JInnnuael

YTneBoabl: MOHOCaxXapH bl (TJIF0K03a,
pubo03a U 1e30KCcupr003a), Aucaxapuabl
(caxapo3a, JJakT03a) U MOJIKCaXapUJIbl
(Kpaxmaj, TJIMKOTeH, 1eJIII0J103a).
buonornueckue (yHKIUU YIIE€BOAOB.
Jlunu et TPUTIIUTICPHUIBI,

dbochonmunuapl, CTepOUIbI.

['unpodpunbHO-rUAPOHOOHBIE CBOMCTBA.

buonornyeckue (QyHKIMM JIAMHIOB.
CpaBHEHHE YIJIEBOJIOB, OCJIKOB U
JUIUAJIOB KaK HCTOYHUKOB SHEPIUMU.
Jemoncmpavuu:

Tabauywvl u cxemol: «YTICBOIBIY,
«JIummaeny.

PackpeiBaTth conmepkaHue TEPMHHOB W
IOHATHUN:  YIVIEBOABI, MOHOCaXapumipl,
AUCaxapuipl, IOIMCaxapuabl, TIIIOKO3a,

pubo3a,  ge3okcupubo3a,  caxaposa,
JaKTO34, MajbTO3a, [EJUTI0N03a
(kneTyartka), Kpaxmai, TJIUKOTEH;

JTUNUABI, TPUTIUIEPUABI (KUPBI, Macya),
dbochonunusl, CTEpPOUJIBI.
XapakTepu3oBaTh YTIEBOABL,  JTUIHUIBI
KaK KJIaCC OPraHMYEeCKUX COCTUHEHUH.

KiaccudunupoBaTs yriieBoAbl U JTUITUIBI
[0 CTPOCHUIO; MEPEUUCISITh (DYHKIUU
YTJIEBOJIOB U JINITUIOB.

Obopyoosanue:  000pYyJIOBaHUE
JUIsL TIpOBEACHMST HaOIIOACHUH,
WU3MEPEHUN, IKCTIEPUMEHTOB

CxemaTtuyecku u300paxaTh CTPOCHUE
MOJIEKYJI YTIIE€BOIOB, TUTUIOB
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3.5 | Hykneunosbie Hyxnennoseie xucnorel: JIHK u PHK. | PackpeiBate conep:xkanue TEpMUHOB U
KHCIOTBL. AT® Hykneotuapl — MOHOMEpPHI | TIOHATHM:  JAC30KCUPUOOHYKICHHOBAS
HYKJIEUHOBBIX KHUCHOT. Ctpoenne u |kucinota (JAHK), pubonyknenHoBas
¢bynkuun [IHK. Ctpoenue um dyHKuMM | KHCITIOTa (PHK), HYKJICOTH],
PHK. AT®: crpoenue u pyHKIIHH. MOJIMHYKJICOTUHAS LEITb
JHemoncmpayuu: (MONMMHYKJIEOTH]), KOMIUIEMEHTAapPHOCTb,
Ilopmpemui: [Ix. Yorcon, @. Kpuk, ¢ynkmn JJHK (xpanenue u mnepenada
M. Yunkunc, P. ®pauxnus. Tabauyw HACJIEICTBEHHOW WH(pOpMAIMN); BHJIbI
U cxemol. PHK (undopmarnmonnas, TpaHcnopTHas,
«HyxneunoBbie kucnots; JTHK», pubocomanbHas); aneHo3uHTpudocdar
«buocunre3 Oenka», «CTpoeHue (ATD), MaKpO3prudecKas CBSI3b.
MoneKyiasl ATO». XapaKkTepu3npoBaTh HYKJICUHOBBIE
ObopyoosaHue: CBETOBOW MUKPOCKOII, KHCJIOTBI KaK XHUMUYECKHE COEOUHEHUS
MHKPOIIPEIapaTel 51 HOCHUTEIHN HACJIEICTBEHHOMN
uHdopMaIuu.
OTtMeuyaTh  OCOOCHHOCTH  CTPOEHUS
MoJIeKyn HykiaenHOBbIX kucioT (JIHK,
PHK) u AT®.
CxemaTnuecku H300pakaTh CTPOEHUE
HYKJIEOTUJIOB, MOJIEKYJ HYKJIEHMHOBBIX
kuciot, AT®
3.6 | Ucropuss u meromb [utosorust — Hayka O KIETKE. PackpsiBaTh comepxkaHne TEPMUHOB U
M3YyYEHHUS]  KIJIIETKH. Knerounas teopus — npumep MOHSTHA: KJIETKA, LUTOJIOT S,

Knerounas reopus

B3aUMOJICHCTBUS UeH U (DaKTOB

PACKpBIBATh COAEPKAHUE MOJIOKEHUMN
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B HAYYHOM ITO3HAHHH.

MeToapl N3y4eHUS KICTKH.
Hemoncmpayuu:

Topmpemui:

A. JleBenryk, P. I'yk, T. IlIBann, M.
Inennen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOM MHKPOCKOII,
MUKpOTIpenapaThl PaCTUTENBHBIX,
KUBOTHBIX M OaKTEPHAIBHBIX KIIETOK;
PUCYHKH c MuKpodoTorpadusMu
KJIIETOK, TIOJyYCHHBIE C  IOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOT'O MUKpPOCKOMA

KJIETOYHOM TECOPUHU.
[lepeuncnarsb u XapaKTepU30BaTh
OCHOBHBIE€ METO/Ibl U3YUCHUS KIIETKHU:
(MpUrOTOBIIEHUE CPE30B, OKpalIUBaHUE,
MUKPOCKOTTUPOBAHUE,
HEHTPU(PYTUPOBAHUE, KYJIHbTUBUPOBAHUE

KJIETOK M TKaHEH)
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3.7

Kierka kak
LIEJIOCTHASA
JKUBas CUCTEMA

KieTka kak 1e0cTHas )KUBasi CUCTEMA.
OOmue npu3HAKU KJIIETOK: 3aMKHYyTas
HapyxHasi MemOpana, moJiekynbl JIHK
KaK TEHETHYECKHI ammapar, CucTrema
cuHTe3a Oenka. TUIbl KIIeTOK:
AYKapUOTUYECKAasT U MPOKAPUOTUYECKAS.
OcobenHoctu CTPOCHUS
MIPOKAPUOTUYECKON KIETKH.

Krnerounast crenka 6akrepuii. CTpoeHue
DYKapHUOTUYECKOM KIIeTKH. (OCHOBHBIE
OTJINYWSI PACTUTEIBHOM, >KMBOTHOM U
rpubHOl  kieTku.  [loBepxHOCTHBIE
CTPYKTYpbl ~—  KII€TOYHas  CTEHKA,
TIIMKOKAJHKC, ux byHKIMH.
[Tnazmatuueckas memOpaHna,

PackpbIBaTh copepkaHuE TEPMHHOB U
HNOHATUH: KIETKU (dyKapuoThyecKas,
IPOKapHUOTUYECKAS ), 1a3MaTuyecKast
MeMmOpaHa (I1a3mMajaeMMa), TIIMKOKAIHUKC,
TpPaHCIIOPT BEILIECTB (maccuBHBIM,
aKTUBHBIN), 3HAOIMUTO3  ((harouuTos,
OUHOLIUTO3),  9K30LIMTO3,  KJIETOYHAs
CTeHKa, HykjeouJ. CpaBHUBATH MEKITY
co0oit AYKapUOTHUYECKHUE u
MPOKAPUOTUYECKHE KJIETKH; OTMEYaTh
CXOJICTBO U pa3JInyus B CTPOCHUHU KJIETOK
OakTepuii, JKUBOTHBIX, PACTCHUA W
rpudoB
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ee CBOMCTBA U (DYHKITHH.
Hemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk, T.
[IIBann, M. llneinen, K. bap,

P. Bupxos.

Tabauyor u  cxemvi:  «CTpoeHue
DYKapUOTUYECKON KIIEeTKW», «CTpoeHne
JKUBOTHOM KJIETKW, «Ctpoenue
pacTuTenbHOM — KiIeTkn», «CrpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHATBHBIX KIETOK
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3.8

CrpoeHnue
AYKapUOTHIECKON
KJICTKH

[{uTorurazma u e€¢ OPraHOUIbI.
OnHOMeMOpaHHBIE OPTAHOW B KIICTKH:
OIIC, anmapat ['oabmaku, JIHU30COMBI.
[ToryaBTOHOMHBIC OPTaHOWIBI KIICTKH:
MUTOXOHPHH, TIJIACTHIBI.
[IpoucxoxJieHHe MHUTOXOHAPUIA U
macTua. Buabl macTu.
HememOpaHHBIC OPTaHOUIBI KIICTKH:
pUOOCOMBI, KJICTOYHBIN LEHTP,
IIEHTPHUOJIN, PECHIYKH, KTy THKH.

OyHKIUHU OpraHOHJIOB KJIETKH.
Bxirouenus. Snpo — perynsTopHbIN
HneHTp kieTku. CtpoeHue sapa: saepHas
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,

PackpreiBaTh copepkaHue TEPMUHOB U
MOHATUH:  IUTOIUIa3Ma,  OPTaHOUJIBI,
sHjorazMatudeckas — cetb  (OIIC),
anmapaT ['oJbKH, JTH30COMBI, BaKyoOJlb,
MUTOXOHPHH, TIACTUABI (XJIOPOILIACTHI,
XPOMOIIIACTHI, JIEHKOIIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIHA
HEHTP (uenTpocoma),
KTYTUKH, BKIIOYCHHS, SIPO, sAepHas

PECHUYKH,

060J10‘1Ka, KapuoIlia3ma, XPpOMATHH,
SAAPBINIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE DYKAPUOTUUECKON
KJIETKH 110 U300pKEHUSIM U Ha
MUKPOIIPENapaTax;
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AOpBIIKO.  XpoMOCOMBI.  TpaHcmopt
BEILIECTB B KIIETKE.

Jemoncmpavyuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[IIBann, M. llneinen, K. bap,

P. Bupxos.

cxemul:

Tabauyor  u «CtpoeHue

BYKapHOTquCKOﬁ KIICTKH», ((CTpOGHI/Ie

JKUBOTHOM KJIETKI, «Crtpoenue
pacTUTENbHOW  KIIETKW», «CTpoeHue
MPOKaAPUOTUYECKOMN KJIETKI,
«CTpoeHue sapa KIETKN.

Obopyoosanue: CBETOBOM MHKPOCKOII,

MUKpOMpenaparbl  PaCTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGoparopnas padora No 2. «M3yuenue
CTPOEHUS KJIETOK PacTeHUH, )KUBOTHBIX U
OakTepuil 1Mo MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpernapaTax u uX OIMCaHUCH

KJacCU(UIIMPOBATh OPTaHOUILI B
3aBHUCHMOCTH OT OCOOCHHOCTEH WX
CTpPOCHUS (omHOMEMOpaHHBIE,
nBymMeMOpaHHblE, HeMeMOpaHHbIE),
byHKIAHA

OpraHonaa B KJICTKC.

OTUCHIBATH KaKJI0TO
XapakTepu3oBaTh KJIETOYHOE SAPO Kak
MECTO XpaHEeHUs, nepeayu (yIBoeHue
XPOMOCOM) U peayin3aliuu
(TpaHCKpUIIIIMS ) HaCTIEACTBEHHOMN
uH(pOpMAIUHU KIETKU.

[lepeuncnaTh ¥ ONUCHIBATH KOMIIOHEHTBI
saapa U ux QyHKIUH;

CxeMatnyHO n300paxxaTh CTPOCHUE
PaCTUTEIBLHOU U )KUBOTHOW KJIETKHU.

OO0BACHATH OMOJIOTHYECKOE 3HAUECHUE
TPaAHCTIOPTa BEILIECTB B KJIETKE

HMtoro yacos mo treme 8

Tema 4. /KnzHeneaTeJIbHOCTH KJIETKHA
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4.1

OOMEeH BelIeCTB.
IImacTrnueckuii
oO0MeH. DOTOCHHTE3.
XeMOCHHTE3

OOMEeH BeNeCTB, WIM METa0O0IH3M.
Accumumsinus (TJIaCTUYECKU OOMEH)
U JUCCUMWISANNSA  (PHEPTeTHUCCKUI
00OMEH) — JIB€ CTOPOHBI €IMHOTO

PackppiBaTh copiepkaHue TEPMUHOB H
MOHATHN: 0OMEH BEIIeCTB U
IpeBpaIieHue YHePTun (METaboIu3M),
ACCUMUJISITINS, TUTACTHYECKUI OOMEH,
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npoiiecca Metadonu3ma. Poiib 3aKk0HOB
COXpaHEHUs BELIECTBA U YHEPTUU B
NOHMMAaHUU MeTabonmmu3ma. TUIsl
oOMeHa BeIeCTB: aBTOTPOGHBIN U
rerepoTpodHbIi. Pors hepMeHTOB B
oOMEHE BEILIECTB U MPEBPAIICHUH
SHEPruu B KieTke. DOTOCUHTES.
CaeToBasi 1 TeMHOBast (pa3bl
¢dotocunresa. Peakuun porocunTesa.
D¢ hexTUBHOCTH dboTocuHTE3A.
3HaueHue (QpOTOCUHTE3a Ui KU3HU Ha
3emiue. BnusHuEe yclOBHMl cpenbl Ha
(GOoTOCHHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
IPOAYKTUBHOCTH y KYJIbTYPHBIX
paCcTCHUM.

XeMOCUHTE3. XEMOCHHTE3UPYIOIIHNE

OakTepuu. 3HAUYEHHE XEMOCHUHTE3a
IS JKU3HHA Ha 3emiie.
Hemoncmpayuu:

Iopmpemuwi: K. A. Tumupsses.
Tabauyst u cxemwvi: «XI0POILIACT,
«DOTOCHUHTE3)

JTUCCUMUJISIIIUS, SHEPreTUYECKU 0OMEH,
dboTocunTe3, GoTONM3,
dbochopunupoBanue, NepeHOCUUK
IPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTES, MPOIIECCHI,
MIPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BBISABISITE MPUYUHHO-CIICICTBEHHBIE
CBSI3M MEXIY NOTJIOUICHUEM COJIHEUHOU
SHEPTUM XJIOPOPUIIIOM U CUHTE30M
Monekyn ATO.

CpaBHMBaTh UCXOJHBIC BEIIECTBA,
KOHEYHBIE MMPOTYKTHI U YCIOBHSI
IIPOTEKAHUsI pEaKIMi CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBuuBath (HOTOCUHTE3 U XEMOCHHTE3.
OnenuBaTh 3HaueHUE GOTOCUHTE3A U
XEMOCHHTE3a /IS )KU3HU Ha 3emiie
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4.2

DHepreTuYecKui
o0OMeH

OHepreTueckuii oOMEH B  KIJIETKE.
PacieniieHue BeliecTB, BbIIEIECHUE U
aKKyMYJIMPOBAHHME SHEPTUH B KIIETKE.
Oraribl 3HEPreTUHIECKOro oOMeHa.
I'mukonus. bpoxxeHue u ero BUbL.

PackpsIBaTh conepKaHUE TEPMUHOB H
NOHATUN:  SHEPreTHYEeCKHil  OOMeH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOXKEeHHE,
CIIUPTOBOE OpOKEHUE, OMOJOTUYECKOE
OKHCIICHHE, KJIETOYHOE JbIXaHUE,
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Kucnopoanoe okucnenue, uin
KJIETOYHOE JIbIXaHHE.

OxucnurensHoe (ochoprmpoBaHue.
D¢ddexTuBHOCTH AHEPreTUYECKOTO
oOMeHa.

Hemoncmpayuu:

Tabauywl u cxemwl: « TATIBI TUTAHUS,
«Metaboam3m», « MUTOXOHAPHUS,

«HepreTUYecKuit 0OMeH»

TUCCUMUIIATINS, (DEPMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB |
npeBpaleHrue SHeprun (MeTadoIu3M)
KaK OJJHO MX CBOMCTB JKHBOTO.
[lepeuncasaTe ocoOeHHOCTH
TUTACTUYECKOTO U SHEPTETHIECKOTO
oOMeHa B KJIETKE; yCTaHABINBATh
B3aMMOCBSI3b MEXKTy HUMH. Paznudars
THUIIBI OOMEHa BEIIECTB B KIIETKE:
aBTOTPO(MHBIA U reTepOoTPOPHBIM.
OnuceiBaTh 3Tanbl  IHEPTETHUYECKOTO
oOmeHa (MOArOTOBUTEBHBIH,
OCCKUCTOPOAHBINA, KUCIOPOAHBINA) |
CpaBHUBATb  HUX  MEXAy  CcoOOM.
XapakTepu3oBaTh pPEaKIMU TIUKOIU3A,
OpoXeHUsl,  KJIETOYHOrO  JIbIXaHWS;
BBISIBJISTh MIPUYHHHO-CJICICTBEHHBIC

CBSI3U MEX]Y TVIMKOJIM30M, KJIETOYHBIM
JIBIXaHUEM M CUHTE30M MoJiekyn ATO.

CpaBHuBaTh 3G (HEKTUBHOCTH
OECKHUCIOPOAHOTO M KHCIOPOJHOIO
ATanoB
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4.3

buocunTes Oenka

Peaknny maTpu4HOrO CUHTE3A.
['enernyeckas wunpopmanus u JHK.
Peanuszanus renernueckoil nHpopManun
B KJIETKE. [ eHeTnyeckuit Koa u ero

PackpbiBaTh copepkaHHE€ TEPMHUHOB
Y TIOHSATHUU: I'€H, TCHETUYECKHH KO,
MATPUYHBIN CHHTE3, TPAHCKPUIIIHUA,
TPaHCJISHUS, KOJOH, aHTUKOJIOH,

CBOMCTBA. TpaHCKpUNUKSA — MATPUYHBIN
cunte3 PHK. Tpancnsmus — Guocuntes
Oenka. Oranbl TPaHCIALINY.
KonupoBanne amuHOKUCIOT. P onb
pubocom B OumocuHTe3e  Oelka.
Hemoncmpavuu:

lopmpemwi: H.K. Konbuos.

Tabauywl u cxemwvr: «Ctpoenue JJTHK,
«CtpoeHue u QyHKIIMOHUPOBAHUE TEHAY,
«CunTte3 6enkay, «Permmmkarus JTHK»,
«['ereTnUecKnil KOI».

Obopyoosanue: MOJCIN- aNIUIMKAIIUHA
«Y neoenue [IHK u tpanckpunuus»,

«buocunTe3 OENKa»

pI/I6OCOMa, HOCHTpAJIbHAA JO0IrMa,
MOJICKYJIAApHAA OnoJorus.

OnpenensiTb CBOWCTBA T'€HETHYECKOTO
Koja (TPUIUIETHOCTh, OJHO3HAYHOCTb,
BBIPOKJICHHOCTb, YHUBEPCAIBHOCTb,
HEMEPEKPHIBAEMOCTh, HEMPEPHIBHOCTH ).
OnuceiBaTh ATaIlbl peanuzanuu
HACJIEJICTBEHHOW MH(pOpPMAIUU B KIIETKE.
CpaBHUBaTh  peakUMd  MATPUYHOIO
cunresa mosiekyn PHK u 6enka B kietke
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4.4 | HexnetouHsie (OPMBI
’KU3HH — BUPYCHI

Hexknerounsie OpmMbI )KU3HU — BUPYCHI.
Uctopuss otkpeituss BupycoB (. N.
NBaHOBCKMIT).

Oco0EHHOCTH CTPOEHUS U KUZHEHHOTO
uKia BupycoB. baktepuodaru.
bone3nu pacteHuil, KUBOTHBIX H
YEJI0BEKA, BbI3bIBAEMbIEC BUPYCAMH.
Bupyc ummyHonedunmra yenoBexa

(BUY) — Bo30ynurenb

CIIM[a. OOpatHas  TpaHCKpUIILUS,
peBepTasza U MHTerpasa.
[Mpodunaktuka pacipocTpaHeHUs

BHUPYCHBIX 3a00JICBaHHIA.

PackpeiBaTh comepkaHuUE TEPMHUHOB
U TIOHSATUH: BHUPYC, BUPYCOJOTHS,
Karcu, oaktepuodar, BUPYC
uMMmyHo iepuiuta denoseka (BUY),

OHKOT'€HHBIE BUPYCHI.

XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOYHYIO bopmy KU3HU;
0COOEHHOCTH CTPOCHUS u
KU3ZHEACITEIbHOCTH BHUPYCOB.

OnuceIBaTh KU3HEHHBIA IUKJ BUPYCOB
UMMYHOIe(PUIITa YEIOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TtabayHoii
Mo3aukH), 6akrepuodar, BUY.

Hemoncmpayuu:

lopmpemuwi: [I. . IBaHOBCKUH.
Tabauywl u cxemwvl: «Bupycobi»,
«bakrepuodarny; «CtpoeHue u
*Ku3HeHHbIN nukn Bupyca CITM/a,
OakTepuodaray.

Obopyoosanue.: MOJENH CTPYKTYPbI
JIHK; MmarauTHas MoAelb-alIlJIMKaLMs

«CTpoeHHE KIETKI»

OO0O0CHOBBIBATh M COONIOAATH MEPHI

NpoUIAKTUKA  PACTIPOCTPAHCHHUS
BUPYCHBIX 3a00J1eBaHU I
(pecniupaTopHbIe,
KEITyTOYHOKHIIIEYHBIE,  KJICIEBOM
sHIEDANTHUT,

BUY-undexius)

HToro gacos mo reme
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Tema 5. PazMHoO:xeHHE U HHAUBUAYAJBbHOC PA3BUTUEC OPTraHU3MOB

5.1

JKv3HEeHHBIN TUKIT
KJIETKH. JleneHnue
KJIEeTKU. MuTo3

1

KieTounbli UK, WIH KU3HECHHBIM ITUKJI

kneTku. MaTepdasa u Muto3.
[Ipoueccol, mpoTekarolire B uHTEpdase.
Pennukanus — peakuusi MaTpUYHOTO
cunre3a JJHK. Ctpoenne xpomocom.

XPpOMOCOMHBIN HAOOP — KApUOTHII.
JIMTTONMTHBIN U TaIJIOW JHBIN
XPOMOCOMHBIE HAOOPHI. XPOMATHIBI.
[{uTonmornueckre OCHOBBI PAa3MHOKEHHUS
Y UHJAUBHIYAJIBHOTO Pa3BUTHS
OpraHu3MoB. JlefeHne KIIETKA — MUTO3.
Craguun muto3a. [Iponecchl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MUTO3a. brojiornueckuii CMbICII MUTO3a.
[Iporpammupyemasi THOCITH KJIETKH —
aroIrTo3.

PackpebiBaTh coniep:kaHue TEPMHUHOB U
MOHATHI: KJICTOYHBIA ITUKJ, HHTEep(da3a,
penyIUIMKaLMs, XpPOMOCOMA, KapUOTHII,
rarjIOuIHbIN, JIUTLIOW THBIM

XpPOMOCOMHBI ~ HAbOp,  XpOMaTHJIbI;
MUTO3 €ro ctaauu: npodasa, metadasa,
anagasza, Tenodasa.

OnuceiBaTh JXKU3HCHHBIN OUKI KJIICTKH,

NEPEUNCIATh U XApaKTepU30BaTh
HEPHUOIBI KJIETOYHOTO LUKJIA,
CpaBHUBATb  UX  MEXAy  coOOM.
OnuceiBaTh  CTPOEHUE  XPOMOCOM,

KapUOTHUIIOB OPraHW3MOB, CpPAaBHUBATH
XPOMOCOMHBIE HAOOPBI KIETOK.
CpaBHUBATh CTaAUU MUTO3A.

PaznuuaTe Ha MUKponpenaparax
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Jemoncmpavuu: M  pUCYHKax CTagdud  MHTO3A.
Tabnuyvr u cxemvt: «KIeTOUHBIN UK, PackpbiBaTh OMOJOTUYECKUN CMBICIT

«Permkanus  JTHK», «Ctpoenue | MUTO32
XpOMOCOMBI»,  «MHTO3»;  MarHUTHas
MOJICb-alIuKausl «Jlemenne KIeTKkny,
mojenb JTHK.

Obopyodosanue: CBETOBOM MHUKPOCKOIN H
Mukpornpenapar «KapuokuHes B KieTkax
KOpEIIIKa JIyKay.

Jlabopamopnvie u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 3.
«Habmronenne MuTo3a B KJII€TKaxX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»
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5.2

DOpMBI pa3MHOXKEHHUS
OpraHu3MOB

@opMBbI Pa3MHOKEHUSI OPTAHU3MOB:
OecrnoJioe H Moja0BOE.

Buasl 0Oecrnojioro pa3MHOKEHHS:
JICJICHUE HAJBO€ U IOYKOBAHHE
OJIHO- U MHOT'OKJIETOYHBIX,
CHOpPOOOpa30BaHUE, BETE€TaTUBHOE
pa3MHOXEHUE.

HcKyCCTBEHHOE — KJIOHMPOBAHUE
OpraHW3MOB, €r0 3HAYCHHE JJIA
CEJICKIUU.

[TomoBO€ pa3sMHOXKEHHUE, €TO OTJIIMYUS OT
0ecrnoJoro.

PackpbiBaTh cojepkaHue TEPMUHOB
U TOHSTHM: Pa3MHOXKEHHUE, KIIOH,
MIOJIOBBIC KJIETKU (rameThl),
SUIIEKIIETKA, CIIePMAaTO30Md, 3UI0Ta,
JICTICHHE HaJBOE, MMOYKOBAHUE,
CHIOPYJISIIIHS, dbparmenranus,
BETETATUBHOE pPa3MHOXEHHE,
CEMEHHOE pPa3MHOXEHHUE, OMbLICHUE,
JIBOMHOE OIUIOAOTBOPEHHUE, IOJIOBHIE

Kene3bl, CEMCHHHKH,  SUYHUKH,
OTUIOZOTBOPEHUE (HapyxHoE,
BHYTPEHHEE).
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Hemoncmpavyuu:

Tabnuywr u cxemul: «Dopmbl
Pa3MHOXKEHHUSI OPTaHU3MOBY, «/IBOiiHOE
OIUIOIOTBOPEHUE y IIBETKOBBIX
pacTeHun», «Jlenenue KJIETKH
OakTepun», «BereratuBHOE

pa3sMHOXKEHUE pacTeHui», «CTpoeHue
IIOJIOBBIX KJIETOK

XapakTepru3oBaTh OCOOCHHOCTH H
3HAYCHHUE OECIOJIOTO W IOJIOBOTO
CIIOCOOOB Pa3MHOKCHHS.
Brigensats BH/IBI Oecrosoro
Pa3MHOXEHUS;, BBISIBIISTH B3aUMOCBSI3H
Mexay  Gopmamu W crocobamu
Pa3MHOXEHHUSA, U HX OHOJOTUYECKUM
3HAYCHHUECM.

Brnagers mnpueMamMu BEreTaTMBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX PacTCHHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepru30BaTh MOJIOBBIC KICTKH:
STIIEKJICTKH, CIEPMATO30U/IbI; BBISIBIISTH
0COOEHHOCTH

VX CTPOCHHUS
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5.3

Meiios

Meiio3. Craguum wmeno3za. Ilponeccsl,
IIPOUCXOAIINE HA CTAIUSIX MENO3a.
[loBenenne XpoMocOM B  MeEHO3e€.
Kpoccunrosep. buonoruyeckuii cMbIC
Y 3HaYeHue Meno3a.

Hemoncmpavuu:

Tabauywl u cxemul: «JleneHne KICTKM,
«Menos».

Obopyoosanue: moaens JJHK; marauTHas
MOJEIb-aNTlIuKaIUs

«/JleeHne KIeTKm»

PackpeiBaTh comepkaHre TEPMUHOB U
MMOHSTHM: Meno3, KOHBIOT AU
XPOMOCOM, MNEPEKPECT (KPOCCUHTOBEP)
XpOMOCOM, TaMETHhI.

XapakTepu3oBaTh MeEH03 Kak CHoco0
KJICTOYHOI'O JEJICHHS, OIUCHIBATh MEHO3
10 CTaJusIM; CPaBHUBAThH CTaAUU MeHo03a
1 MUTO3a.

Paznuuate Ha pUCyHKax cTaauu Meno3a;
pacKkpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Mero3a
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5.4

OO0pa3zoBanue u
pa3BUTHE
MOJIOBBIX KJIETOK.
OnogoTBOpeHue

['amerorenes — mporecc 00pa3oBaHUs
MIOJIOBBIX KIJIETOK Y )KUBOTHBIX. [lonOBEIC
)KENe3bl: CEeMEHHUKHU U SUYHUKH.
OOpa3oBaHue U pa3BUTUE IOJIOBBIX

KJIETOK — ramer  (CIepMaro30u[,
SUIEKJIeTKa) —  CIepMaToreHes u
OOTE€HE3. OcobenHoctu CTpOEHUS

AMUEKIETOK U CIEPMATO30M/IOB.
OmnonorBopenue. [lapreHorenes.
Hemoncmpavuu:

Tabauyvt u cxemol: «lIpsmoe 1 HeTpsIMOE
pa3BUTHEY, «I"amerorenes y
MJIEKOTUTAOIINX u YEJI0BEKAY.

Obopyoosanue: Mopaenb MeTadazHon

XPOMOCOMBI, MHMKPOCKOTI,
MHKPOIPENAPATHI «Cnepmaro3onasl
MJICKOITMTAIOIIET O, «JSInneknerka
MJICKOTIUTAIOIIETOY.

Jlabopamopnsle u npakmuueckue
pabomur:

JlabopaTtopHnas paborta Ne 4. «3ydenne
CTPOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

PackpriBath coqiepkaHue TEPMUHOB U
MOHATUI: TAMETOTEHE3, CIEPMATOTEHE3,
OOT€HE3, CIEPMATO30M I, AKPOCOMA,
SIMIIEKJIETKA, TTOJISIPHBIE TEJIbIIA.
XapakTepu3oBaTh 0COOCHHOCTH
raMeTOreHe3a y )KMBOTHBIX U €T0 CTaJIUH;
TI0JIOBBIC KJICTKH )KUBOTHBIX 1 OIMHCHIBATH
MPOLIECC UX PA3BUTHA.

CpaBHHMBATH CLIEPMATOTE€HE3 U OOTEHE3.
OnuceIBaTh OMJI00TBOPEHHUE,
OMOJIOTHYECKOE 3HAYCHHE
OILJIOIOTBOPEHUSA
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9.5

NunuBuayanpHOE
pa3BUTHE OPTAaHU3MOB

NHauBHyallbHOE pa3BUTHE (OHTOTEHES).
OMOpHOHAIIBHOE Pa3BUTHE

(amOpuorenes). Jrarbl SMOPHOHATIBLHOTO
Pa3BHUTHUSA y O3BOHOYHBIX KHBOTHBIX:

PackpbiBaTh cojiepkaHue TEPMHHOB |
MOHATUH: OHTOTCHE3, SMOpHOTEHE3,
3UroTa, JApoOyieHne, OJacTOMEpHI,
MopyJia, 6acTysa, 0J1acTOoIENb,
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IpoOJIeHNe, TacTPYJSIHs, OpPraHOTCHE3.
[ToctamOpuonanbHOe paszButue. THIIBI

HOCT3M6pHOHaHBHON)paSBHTHHIHpHMOG,

HEe Tnpsmoe (JIMuuHOYHOE). BiusHue
Cpelbl Ha  pa3BUTHE  OPraHU3MOB;
bakTopsl, CIOCOOHBIE BbI3bIBaTh

BpOXKIEHHBIE ypoacTBa. Poct u pazButue

pacTCHUM. Onrorenes BETKOBOT'O
pacTeHMs: CTPOCHHME CEMEHHU, CTaauu
pa3BUTHUSL.

Hemoncmpayuu:

Tabnuyvr u cxemovl: «OCHOBHBIC CTaguH
oHTOreHe3a», «lIpsmoe wu Hempsmoe
pa3BuUTHE», «/{BOMHOE OIIOAOTBOPEHHE
Yy IBETKOBBIX PACTCHUIN»

racTpyna, Helpyna, OpraHoreHe3;
3apOJIbIIIEBbIE  JIMCTKU:  JKTOJEpMa,
Me30Jiepma, HHTOJIEPMA;

MOCTAIMOPHOHAIBHOE Pa3BUTHE: TIPIMOE U
HemnpsMoe (JIMUMHOYHOE); MeTamMopdo3,
Meracropa, MHUKPOCIOpa, MbUIbIEBOE
3€pHO, CIEPMHUHM, 3aPOJBIIIEBBIN MEIIOK,
JIBOITHOE OIJIOJIOTBOPEHUE.

Onpenenars dTarbl SMOPHOHAIBHOTO
Pa3BUTHS XOPJOBBIX HA CXEMax H
npenaparax v OMUChIBAThH MTPOIIECCHI,
MIPOUCXOIAIINE HA KaXKOM dTarle.
CpaBHHBaTh IEPUOIbI OHTOTEHE3A;
IPsIMOE W HETIpsIMOe (JIMYNHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIITN YEJIOBEKA U IPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHs ¢ MeTaMop(ho30M;
OTPHUIIATETLHOE BIMSIHUE JIKOTOJIA,
HUKOTHHA U IPYTUX TEPATOTCHHBIX
(hakTOpOB Ha pa3BUTHE 3aPO/IbIINIA

YCJIOBCKA.
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OnuceIBaTh MPOLECC ABOMHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX PACTCHUI
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Hroro vacos 1o teme

Tema 6. HaC.]Ie[lCTBeHHOCTL U USMCHYUBOCTHL OPraHu3MoB

6.1 |I'enernka — Hayka o
HACJICJICTBEHHOCTH M
U3MEHYMBOCTU

1

IIpenMmeT u 3anaun reHeTuku. Poiib
IIUTOJIOTUU U SMOPHOJIOTUN B
CTaHOBJICHUM T'€HETUKH. Bxas
POCCUNCKHUX U 3apyOEIKHBIX YUCHBIX B
pPa3BUTHE T€HETUKU. METO bl TCHETUKHU
(THOPUIOTOTUYECKUH,
IIUTOTCHECTUYCCKUIA,
MOJIEKYJIIPHOT€HETHUECKUI).
OcHoOBHBIE

TCHCTHYCCKUC ITIOHATHA.

I'eneTnueckas CUMBOJIMKA,
HCMOJIb3yEMasi B CXeMax CKpPEIIMBaHUM.

Jemoncmpavuu:

Ilopmpemui: I'. Menpnens, T. Moprasn, H.

N. Baunos, C. C. UeTBepHKoB,
H. B. Tumodeep-PecoBckuii.

ObopyoosaHue: MOIEb- ANTUITMKAIUS
«Monorubpuanoe CKpEILMBAHUEY,
repOapuii «I'opox moceBHOII»

PaCKpI)IBaTI) COACPKAaHUC TCPMHHOB H

NOHSATHM: TE€H, TEHOM, TCHOTHII,
(EHOTHUII, XPOMOCOMBI, AJIJICIbHBIC TCHBI
(ammenn),

romMos3urora, TIcCTCPO3UroTa,

JIOMUHAHTHBIN MIpU3HAK (ren),
peleCCUBHBIA TpU3HAK (T€H), 4YHUCTas
JUHUS, THOPUIL.
[Tepeuncnarsb u XapaKTepUu30BaTh
METO/Ibl TEeHETUKHU: TUOPUAOIOTUUYECKUA,
IIMTOrCeHETUYECKUI,
MOJIEKYISIPHOT€HETUYECKHUIA;
JIOMUHAHTHBIE W PELIECCUBHBIC MPU3HAKH
pacTeHU W )KUBOTHBIX.

Tlonp30oBaTbCsa T€HETUYECKON

TEPMUHOJIOTUEX U CUMBOJIMKOW JIJIS
3aIiCcHu T€HOTHIINYECKUX CXeM
CKpElIMBaHus
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6.2

3aKOHOMEPHOCTH
HacJIeJOBaHMsI
MIPU3HAKOB.

Monorubpumnoe
CKpEIIUBaHNE

3aKOHOMEPHOCTH HacJeI0BaHUS
MPU3HAKOB, YCTaHOBJICHHBIE I.
Mennaemnem. MonorubpuiHoe

CKpelIMBaHue. 3aKOH eIMHO00pa3us
ruOpuaoB nepBoro nokoneHus. [IpaBuio
JOMUHUPOBAaHMS. 3aKOH pacLIEIUICHUs
npu3HAKoB. [ UMOTE3a YHCTOTHI TaMeET.

[TonHOE M HEMOIHOE JOMHUHHUPOBAHHC.

PackpeiBaTh cojepkaHue TEPMUHOB H
MOHSTHMN: MOHOTHOPHJIHOE
CKpeEIlMBaHUE, beHOTUITIEeCKuE
TPYIIBI, THOPUIOJIOTHYCCKUNA METOI,
YUCThIE JIMHUU, IOMUHUPOBAHUE T€HOB
(moJIHOE, HEMOJIHOE), pacIlIeIICHHEe B
MIOTOMCTBRE.

OnuceIBaTh METOJIUKY MTPOBEICHUS

Hemoncmpauuu:

lopmpemuwi: I'. Mennens.

Tabauyvr u cxemovl. «MoHOTHOpUAHOE
CKpEIIMBAaHUE U €r0 LUTOTeHEeTHYECKast
OCHOBa», «3aKOH pAacCIICIUIEHUS U €ro
LIUTOT€HETHUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue:  MOAEIU-ANTUIMKAILIIN
«MonorubpuaHoe CKpEILIMBAaHUEY,
«HemonmHoe noMuHUpoBaHuEY, repOapuit
«I"opox moceBHO»

I'. MeHaenem ONBITOB MO HM3YYEHUIO
HACJIEOBaHUSI OJTHOM Mapbl NPHU3HAKOB
y ropoxa MOCEeBHOTO.

PackpeiBaTh  coaep:kaHHE  3aKOHOB
eauHooOpa3usi  THOPHUAOB  MEPBOTO
NOKOJICHHSI W 3aKOHAa pacllerICHUs.

OOBSICHATH THIIOTC3Y YHNCTOTBI I'aMCT.
3anuchIBaTh CXEMBI MOHOFI/I6pI/II[HOFO

CKPCIIUBAHMA, 00BACHATH €ro
OUTOJOrMYCCKHUE OCHOBBI H PCHIATH
T€HCTHUYCCKUC 3aJa4du Ha

MOHOTHOPUTHOE CKPEIIMBAHUE
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6.3

HuruOpuaHoe
CKpeLIMBaHue. 3aKOH
HE3aBUCUMOTO
HaCJIEOBaHMs
PU3HAKOB

JurubpugHoe  CKpeliMBaHue. 3aKOH
HE3aBUCUMOI'0 HacJleZI0BaHUs

IIPHU3HAKOB. ]_[I/ITOFGHCTI/I‘-IeCKI/Ie OCHOBBI

JTATHOPUIHOTO CKpCIIUBAHUS.
AHanu3upytoliee CKpeIlUBaHUE.
Hcnonp3oBanne aHAJIM3UPYIOIIETO
CKpEIIMBaHUSA TS OnpeaeICHUS

TCHOTHUIIA OCOOH.

Hemoncmpavuu:

Ilopmpemeui: I'. Mennens. Tabauywl u
cxembl: «JIUTHOpUIHOE CKpEIIUBAHUE,
«IIUTONOTMYECKHE OCHOBBI
JUTUOPUIHOTO CKPEUTUBAHUS.
Obopyoosanue: MOACIb- aNTUTHKAIIAS
«JluruOpuHOE CKpEIMBaHUE)

PackpebiBaTh coniepkaHue TEPMUHOB U
MOHSATUM: JUTHOPUAHOE CKpEIIMBaHUE,
AHATN3HUPYIOLIEE CKpPELIMBAHUE.
OnuceiBath onbITEI I. Mengena 1o
W3YyUYCHUIO HACIECNOBAaHHUS JBYX Iap
IIPU3HAKOB Yy  TOpoXa  IIOCEBHOTO.
PackpriBaTh COJZICpIKAHUE 3aKOHa
HE3aBUCHUMOT0 HACJIEAOBAHUS PU3HAKOB.
[IpuMeHATP MaTEMaTHUYECKUU pacyeTr C
TTOMOIIIBIO MeTo/a MIEPEMHOKECHUS
BEPOSITHOCTEM M 3alKUCh C IIOMOIIBIO
(EeHOTUIMHYECKUX paauKaIoB
paCUICIUICHUS] TPU3HAKOB Y MOTOMKOB 10
(eHOTUIY Y TEHOTHUILY.

3anuchIiBaTh CXEMbl JUTHOPUIHOTO

CKpEILUBaHU, OOBSICHSTD ero
LUTOJOTUYECKUE OCHOBBI M pelaTh
reHeTUYECKUe 3a7aud Ha TUTHOPHUIHOE
CKpEILUBaHNE
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6.4

CreruieHHoe
HaCJICIOBAHUE
MIPU3HAKOB

CuenieHHOE HACJIEI0BAHUE MPU3HAKOB.
Pab6ora T. Moprana mo CcCIemJIEHHOMY
HaclleJOBaHUIO TeHOB.  Hapyuienue
CUCIUICHUSI IE€HOB B  pe3yJbTaTe
KPOCCUHTOBEpa. XPOMOCOMHAsl TEOPUS
HACJIEJICTBEHHOCTH.

['eneTnyeCcKue KapThl.

Hemoncmpavuu:

Ilopmpemuwi: T. MopraH.

Tabnuyvt u cxemvli: «Meio3,
«'eHeTHUECKHE KapThl PACTEHUH,
YKUBOTHBIX U YEJIOBEKaY,
«B3anmoaencTBUE ANIETbHBIX TEHOBY.
ObopyoosaHue: MUKpoIIpenapaT
«dpo3oduna» (HopMa, MyTanuu GopmMbl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOI,
Mojenb-antukamnus «llepekpect
XPOMOCOMY.

Jlabopamopnsie u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 5. «M3yuenue
pE3yIbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUTHOTO CKPEIIUBAHUS

PackpsiBaTh cosiep:kaHue TEpPMUHOB U
MMOHATHH: CIICIIJICHHOE HacJIeI0OBaHHE
MPU3HAKOB, PEKOMOUHAIUS T€HOB,
FEHETUYECKUE KapThl XPOMOCOM,
MOpraHu/ia.

Ha3piBaTh OCHOBHBIC MOJIOKCHUS
XPOMOCOMHOU TEOPUHU
HacjieacTBeHHOCTH T. Moprana;
packpbIBaTh cojepkanue padbotel T.
Moprana no CuenjIeHHOMY
HACJICIOBAHUIO T€HOB U TPUYMHBI
HapyIICHUS CLUETUICHUS MEXy TeHAMM.
3anuchIBaTh CXEMBbI CKPEIIMBAHUS TPU
CIICIUICHHOM HACJICJIOBAaHUH, OOBICHITH
PUIMHBI PEKOMOWHAIIUHA T€HOB,
ONPENETATH YUCIIO TPYIIT CLETIJICHUS
TE€HOB; PEIIaTh TCHETUYECKUE 3aJ]a41 HA
CLICTIJICHHOE HACJICIOBAHUE
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y 1p030(hUIIbI Ha TOTOBBIX

MHUKPOIIPENapaTax»

6.5 | I[emeruka mona. [enertrka 1oJIa. XpomocoMHoe | PackpelBaTh COAEpKAHUE TEPMUHOB M
Hacnenosanue ompenesieHne 1oja. AyTOCOMBI U | [IOHATHUU: XPOMOCOMHBIN Habop,
TpU3HAKOB, TI0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE M | ayTOCOMBI,  IIOJOBBIE  XPOMOCOMBEI,
CIETUIEHHBIX € MOJIOM y )

reTepOTraMeTHBIE OPTaHU3MBI. TOMOTAMETHBIM II0JI, T€T€POraMeTHBIMA

HacnenoBanue npu3HaKoOB, CLEIUIEHHBIX
¢ noJioM. /[emoncmpavyuu:

lopmpemuwi: I'. Mennens, T. Mopras,
H.M. BaBunos.

Tabauywvl u cxemwvi: «I'€eHETHKA TOJAY,
«3aKOHOMEPHOCTHU HacJIe0BaHUs,
CIEIJIEHHOTO ¢ mojomy», «Kapuotursl
YeJIOBEKa U JKMBOTHBIX)

I10J1, COCINNICHHOC C II0JIOM HACJICJOBAHHC
IIPU3HAKOB.

OOBSACHATH  IUTOJIOTUYECKHE  OCHOBBI
XPOMOCOMHOI'0 MEXaHU3Ma ONpPEIEIICHHS
moja y  pa3IMYHBIX  OPraHU3MOB.
CpaBHUBaTh 3aKOHOMEPHOCTH
HACJIEOBaHUSI TPHU3HAKOB, CLEILUICHHBIX
U HE CIEIIEHHBIX C TMojoMm. Pemath
TEHETUYECKUE 3a/1aud Ha HacleI0BaHUE
CIICTJICHHBIX C TI0JIOM MTPU3HAKOB
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6.6

N3MEeHYUBOCTE.
Henacnencrsennas
U3MEHYNBOCTH

HN3meHuuBOoCTh. Buabl M3MEHUMBOCTH:
HEHACJICJICTBEHHAass M HacJICICTBCHHAs.
Pome cpenpl B HEHACIEICTBEHHOM
W3MEHUYHMBOCTH. XapakTepucTruKa
MO U (DUKAITMOHHON N3MEHUYHBOCTH.
BapuanmoHHbI psAI U BapualMOHHAS
kpuBasg. Hopma peakuuum mnpusHaka.
KonuyecTBeHHBIE M KayeCTBCHHBIC
MPU3HAKK M UX HOpPMa PEAKIHH.

PackpeiBaTth conmepikaHue TEPMUHOB

U IIOHSATHMN: U3MEHYUBOCTb,
HACJICICTBCHHAs M3MEHYUBOCTb,
HEHACJICICTBEHHAsA  W3MEHYMBOCTb,
MOIU(DUKAIMOHHAs ~ U3MEHYUBOCTD,
BAPDHUALIMOHHBIM  psAN,  BapUAHTA,
BapUALIMOHHAsA  KpuUBas, IIPU3HAK,

HOpMa pCakin, KOJIMYCCTBCHHLIC H
Ka4CCTBCHHBIC IIPHU3HAKH.

CaoiicTBa monupukanronHo | Kiaccuguuuposats BU/IbI
U3MEHYUBOCTH. U3MEHYMBOCTHU U BBISBIISATH UX
Jemoncmpavuu: OMOJIOTHYECKHE 0COOCHHOCTH.
Tabauyvl u cxemol: «Buasl [lepeuncnars CBONCTBA

U3MEHUYHMBOCTHY, «MoauduKamoHHAs
U3MEHYUBOCTHY.

Jlabopamopnvie u npakmuueckue
pabomul:

JlabopaTtopHas paborta Ne 6. «M3yuenue
MOAU(UKAITMOHHON W3MEHYHUBOCTH,
MOCTPOCHUE BApPHAIMOHHOTO psiAa U
BAPUALIMOHHON KPUBON»

MOIU(DUKAITUOHHON U3MEHUYNBOCTH

A OOBICHATH €€ 3HAaueHUue Il

OPTaHU3MOB.
Paznmuuath  KOJHMYECTBEHHBIC u
Ka4eCTBEHHbIC  IIPU3HAKU;  CTPOUTH

BAPUALIMOHHBIM PN, BapUAUMOHHYIO
KPUBYIO, BBIUHCIISITH CPEIHEE 3HAYEHUE
IIPU3HaKa
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6.7

Haciencrsennas
U3MEHYUBOCTh

H&CJ’ICI{CTBCHH&H, WK T'CHOTHUIIMYCCKAas

W3MEHUYHBOCTb. KomOunatuBHas
W3MEHYMBOCTh. MenWo3 U I0JOBOM
mpolecc — OCHOBAa KOMOWHATUBHOU
W3MEHYUBOCTH. MyTtaunonHas
W3MEHYUBOCTb.

Knaccubukanus  MyTaiui: IreHHBIEC,

XPOMOCOMHBIE, TEHOMHBIE.
YacToTa 1 NpUYMHBI MYyTalU.
MytarenHnbie  (aKTOpBHI. 3aKkoH
TOMOJIOTHYECKHUX pAIIOB B
HACJIEJICTBEHHON W3MeHYMBOCTH H.
. BaBuiosa. Buesnepnas
HACJIEJICTBEHHOCTh U U3BMEHYUBOCTb.
Jemoncmpavuu:

Topmpemuwi: T'. ne ®pus, H. . BaBunos.

Tabnuyvt u cxemvi: «MyTanmoHHas

PackpeiBaTh conepxaHHe TEPMUHOB U

TTOHSITUM: HaCJICACTBCHHAsA
HN3MCHYHUBOCTD, KOMOWHATHBHAS
N3MCHYHUBOCTD, MyTallMOHHAasA
HN3MCHYHUBOCTD, MYTaHT, MyTaluu:
I'CHHBIC, XPOMOCOMHEIC, I'CHOMHEIC,

HOJIMIIJION IS, AaHEYIIJIONIAS, MyTarcHsl.
XapakTepu3oBaTh HAaCJIEICTBEHHYIO
U3MEHYMBOCTh; (OPMYJIMPOBATh 3aKOH
TOMOJIOTHYECKHX pAIOB B
HacjieacTBeHHoW u3MmeHumBoctu H. U.
BaBunoBa u OOBICHATH €ro 3HAYEHUE
TUISL O1oJI0ruM " CEJIEKIIUH.
KnaccudummpoBarb MyTauuu: TeHHBIE,
XPOMOCOMHBIE, T€HOMHBIE U IPUBOJIUTH
IPUMEPBI MYTAIUH.

OOBACHATH IMPHUYHBI BO3ZHUKHOBCHMA
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U3MEHUYHUBOCTDY.
ObopyoosaHue: MHUKPOCKOTI,
Mukpornpenapar «Jlpozoduna» (HOpM™Ma,
MyTaluu (HOpMbI KPBUIBEB U OKpacka
Tea); KOMHATHbIE PAacCTEHUsI C MECTPOi
OKPAaCKOM JINCTHEB.

Jlabopamopusie u npakmuueckue
pabomul:

JlaGopatopHas pabota No 7. «AHanu3
MyTalui y Apo30(uiibl Ha TOTOBBIX
MHUKpOITpenapaTax»

MyTaluii, poiib (HaKTOPOB-MYyTAareHOB.
CpaBHHBaTh BUABl MYTAIlMi; BBISBISITH

IPUYUHBI HACJICJICTBEHHOU
U3MEHYMBOCTH, WCTOYHUKH MYTarcHOB
B OKpyXawmieii cpene (KOCBEHHO).
XapakTepru3oBaTh BHESJICPHYIO

HaCJICACTBCHHOCTh U H3MCHYUBOCTD
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6.8

I'eneTuka yenoBeka

['eneTnka yenoBeka. KapI/IOTI/IH YCJIOBCKA.

OcCHOBHBIE METOIbI TCHETUKH YEI0BEKA:
ICHEAIOTMYECKUM, OJIM3HEIIOBBIH,
LIUTOr€HETHYECKUM, ONOXUMHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.
CoBpeMeHHOEe onpeieNIEHHE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIE C
nomombio I11[P-ananu3a.
HacnencrBennnie 3a00J1eBaHUs
yeJIoBeKa: reHHbIe 00JIe3HH, O0JIC3HU

C HaCJIEICTBECHHOU
MIPEIPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. CoMmaTHUECKHE H
reHepaTUBHBIC MYTallUH.

PackpriBath conepkanue TEPMUHOB U
NOHATHN: KAPUOTHUII YEJIOBEKA,
IUTOT€HETUYECKUI METOJ,
re€HEaJIorH4eCKuil METO1, POJOCIOBHBIE,
OJIM3HEIOBBIN METOJI, HACIIE/ICTBEHHbIE
OoJne3Hu: (MOHOTEHHBIE, C
HACJIEICTBEHHON
IIPENPACIOJIOKEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TE€HETUYECKOE
KOHCYJIbTHPOBaHHE.

[lepeuncisaTh 0COOEHHOCTH U3YUYEHUS
TeHETUKH YeJI0BEKa; MPUBOAUTH TPUMEPHI
HaCJIEJICTBEHHBIX O0JIE3HEH YeloBeKa,
XapaKkTepru30BaTh METOABI UX
poHIIaKTUKN; 000CHOBBIBATH 3HAUCHUE
MEANKO-TEHETHYECKOTO
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CrtBosioBbie KiIeTKU. [IpuHIMIIBI
3I0POBOT0 00pasa >KU3HH, TUarHOCTHUKH,
NPO(UIAKTUKY U JICUCHUS T€HETUYECKUX
OoJsie3Hel. MeMKo-reHeTUIeCcKOe
KOHCYJbTUPOBAHUE. JHAUCHHE
MEUIIUHCKON TeHETUKU B
MPEAOTBPAIICHUY U JICUCHUU
Tr€HETUYECKUX 3a00JICBAaHUN YeTIOBEKa.
Hemoncmpayuu:

Tabnuyvr u cxemol. «HacnegoBanue
pesyc-paktopa», «['eHeTuka rpynn
KPOBH.

Jlabopamopuvie u npakmuueckue
pabomul:

[Tpaktrueckas pabora Ne 2.
«CocTraBneHne U aHaIU3 POJIOCIOBHBIX
YeJIOBEKay

KOHCYJIbTUPOBAHUS.
BbIBISTE M cpaBHUBATH MEXTY COO0M
JIOMUHAHTHBIC U PELIECCUBHBIC TPU3HAKU
YEJI0BEKa.

CocTaBidTh u
POZOCIOBHBIC YETIOBEKA

AHAJIU3UPOBATH

HToro yacos 1o teme

8

Tema 7. Cesiekiiusi OpraHu3mMoB, OCHOBbI OMOTEXHOJIOT UM
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7.1

Cenekiusi Kak Hayka
U TIPOLIECC

Cenekuus Kak HayKa U IpoIiecc.
3apOoKJICHHUE CEJIEKINHA U TOMECTUKALIUS.
Yuyenne H. WM. BaBwioBa o wnenrtpax
MHOT000pa3us u IPOUCXOKICHUS
KyJIbTYPHBIX PACTEHUMU.

LleHTpBI IPOUCXOKACHUS TOMAITHUX
YKUBOTHBIX.

Copr, nopoza, mramm.

PackpsiBaTh conmepkaHue TEPMUHOB H
HOHSATHI: CeJeKIHs, COPT, HOPOJa,
ITaMM,  JOMECTHKAIIHS, 17001
OJIOMalTHUBAHUE, LCHTPBI
MHOT000pa3usi U TPOUCXOXKICHUS
KyJbTYPHBIX  pAcCTCHUH u
KUBOTHBIX, rUOpUIN3AIIHS,
UCKYCCTBEHHBIN OTOOD.

Hemoncmpauuu:
H. N

Tabnuywvt u cxemol: kapta «lleHTpHI

Topmpemui: Basuios.
MHOTO00pa3usi W TPOUCXOXKICHUS
KYJbTYPHBIX pacTeHui», «llopobl
JIOMAIIHUX

KUBOTHBIX», «Coprta

KYJBTYPHBIX PACTCHHI».

Obopyoosanue: MyJISKU TIOAOB U
KOpDHEIUIOJOB ~ JuKkux  (Gopm U
KyJIbTYPHBIX ~ COPTOB  PAaCTCHHI;

repbapuii  «CenbCKOXO03SMCTBEHHBIC
pacTeHus»

HaspiBaTb u cpaBHUBaTh OCHOBHBIE
JTanbl pasBuUTHA cenekuuu. M3marats
yuenue H. M. BaBunoBa 0 nenrtpax
IIPOUCXOKIAEHUS KYJIbTYPHBIX PAaCTCHUM;
pa3nuyarh LEHTPBl HA KapTe Mupa,
CBSA3BIBATHD MX MECTOIIOJIOKEHUE C

odyaraMm BO3HHKHOBCHUA I[pGBHCfIHIHX

UBUJIN3ALAH.

CpaBHHMBaTh  CcOpTa  KYJbTYPHBIX
pacTCHHI, TIOPO/IBI JIOMAIIHUX
KUBOTHBIX W MX JUKHX IPEIKOB.
OueHuBaTh poOJib  CEJNEKIUU B
obOecrieueHUd  MPOJAOBOJIHCTBEHHOMN

0€30ITaCHOCTH YEJIOBEUECTBA
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7.2

MeTtonabl u
JIOCTIDKCHUS
CEJICKIIUM PACTECHUM
1 JKUBOTHBIX

CoBpeMEHHBIE  METOJIbl  CEJICKIUH.
MaccoBblif 1 UHAUBUIYATbHBIH OTOOPHI
B CEJICKIIMU PACTCHUM U )KUBOTHBIX.

OrneHka sKCcTephbepa.

BJII/IBKOPOI[CTBCHHOC CKpCIINBAHUC -

UHOpUAMHT. YucTas TuHUS.
CKpelrBaHue YUCThIX JTUHUM.
['erepo3uc, unu ruOpuaHas cuia.
HepoactBeHHoe ckpelmmBaHue —
ayTOpPUAMHT. OTtpanenHas
ruOpuaAn3aLUs U €€ YCIIEXH.

HcKyCcCTBEHHBIM MyTareHes3 U IMOJy4YeHUE
MOJUIUIONIOB. JJOCTHXKEHUS CENEKIUN

PackpbiBaTh coJiep’)KaHUE TEPMUHOB U
NOHSATHN: VCKYCCTBEHHBIN otoop,
MacCOBBIM  OTOOp,  HMHAMBUIYATbHBIN
0TOOp, DIKCTEpbep, OIU3KOPOJICTBEHHOE
CKpEIIMBAaHUE, YNACTasl JINHUS, TETEPO3UC,

HEPOJICTBEHHOE CKpellHBaHUE,
VCKYCCTBEHHBIN MyTareHes,
nosmrmaonbl.  CpaBHHBaTh  (pOpMBI

UCKYCCTBEHHOTO OTOOpa (MaccoBOro H
WHJMBUIYaJIbHOTO), BUIbl THOPUAN3ALINU
(OIM3KOPOJCTBEHHOM W OTHAJICHHOM),
CIIOCOOBI MTOTYYEHHUSI TIOJIUTIOUIOB.
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pacTeHUl, JKUBOTHBIX H
MUKPOOPraHU3MOB.

Jemoncmpavyuu:

r. J.

Kapneuenko, M. ®. BanoB. Tabauybi

Ilopmpemwvi: 1. B. MuuypuH,
u cxembl: «OtnaneHHas
rubpuan3anus», «PadboTel akamemuka
M. ®. Hsanomawy, «llomunmounmus».

Obopyoosanue: MyISDKA TUIOJIOB U

bopm wm
pacTeHUu.

KOPHCIIJIOA0B AUKHX

KYJBTYPHBIX COpPTOB

Jlabopamopusie u npakmuueckue

paoomuwi:

Okckypcus  «OCHOBHBIE  METOJbI U
JOCTUKEHHUSI  CEJICKIIMM pPACTCHUH U
’KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO bepmy,
COPTOMCIIBITATEILHBIA  Y4aCTOK WJIn
TETUTMYHOE X03SMCTBO)

[IpuBomuts  mpuUMEpPBI  JOCTHKEHUU
CEJIEKLINN PACTECHUH U JKUBOTHBIX
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7.3 | buorexHomorusi Kak 1 buorexHomorus KaK otpacib | PackpsiBaTh conep:kaHue€ TEPMHHOB U
OTpacib npou3BoACTBA. ['€HHasds  WH)KEHEpUs. NOHATUN: OMOTEXHOJOTHUS, KIIETOYHas
[IPOU3BOICTBA Otansl coznanusi pekombunantHoi JJHK | mmxenepus, reHHas UH)KEHEepUs,

U TPaHCTEHHBIX OpraHu3MoB. KierouyHas | KIIOHMpOBaHHE, TPaHCTCHHBIE
uHKeHepus.  Kierounesle  KyJlbTyphl. | OPTaHU3MBI, I'MO (reHeTHyeCKH
MuKpOKIOHAIBHOE pa3MHOXKEHHE | MOAU(PUIIMPOBAHHBIE OpraHUu3MBbl).
pacTeHui. Knonuposanue | Xapaktepu3oBaTh OHMOTEXHOJOTHIO KaK
BBICOKOIPOIYKTHUBHBIX OTpacib NIPOU3BOJICTBA, OCHOBHBIE
CEJIbCKOXO35IICTBEHHBIX OpPraHMU3MOB. | JOCTHKEHHUS OMOTEXHOJOTMH B 00JIACTH
DKOJIOTUYECKHE U 3TUYECKHE MPOOIEMBbL. | TPOMBIIUIEHHOCTH, CEIBCKOI0 XO3sIICTBa
I'MO — FEHETUYECKU | U MEIULMHBI.
MOAU(PUIMPOBAHHBIE OPTAHU3MBI. [lepeunciATh M XapaKTepU30BaTh
Jlemoncmpayuu: OCHOBHBIE METOJBl U JOCTHKEHUS
Tabnuyvr u cxemovl: «OOBEKTHI OMOMHKEHEPUH.
ounorexnonorun», «KieTtouHsle OOcyxaaTb  IKOJOTUYECKHE u
KyJIbTYpPBbl U KJIOHUPOBAHULCY, OTHUYCCKUC ACIICKTbI HCKOTOPBIX
«KoHcTpyrpoBaH#e U EpeHOC TCHOB, HCCIIE/I0BaHuH B obnactu
XPOMOCOM» OMOTEXHOJIOTHH (KJIOHMpOBaHUA,
UCKYCCTBEHHOI'O OIUIOIOTBOPEHHS,
HaIlPaBJICHHOTO W3MEHEHUs T'€HOMa U
CO3/J]aHUsl TPAHCTEHHBIX OPraHU3MOB)

HToro yacos no teme 3

PesepBHOE Bpems 1

OBILIEE KOJIMYECTBO 34

YACOB IIO I[TPOI'PAMME
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11 KUIACC
Hanmenosanne

Ne KommuecTBo OCHOBHBIE BUIBI A€ATEILHOCTH
pa3aenoB U TEM [IporpammHoOe conepkanue

/o JacoB 00yJaroImmXxcs

y4eOHOro MmpeaMeTa

Tema 1. DBoJTIONMOHHAA OMOJIOTUA

72



denepanpHas padbouas mporpamma | buonorus. 10—11 kmaccel (6a30BbIi YPOBEHB)

1.1

DBOJIOIUI U METOJIbI
e U3YYCHUS

[Ipennoceuiku BO3HHKHOBEHUS
ABOJIFOLIMOHHOW TEOPUU. DBOJIIOLIMOHHAS
TEOpUsl U €€ MeCcTO B Ouosioruu. BiusiHue
HBOJIIOIMOHHONW TEOPUU  Ha PA3BUTHE
OMOJIOTUU U APYTUX HAYK.
CBueTENHCTBA SBOJIOLUU.
[TaneonTonornueckue:
MOCJIEIOBATEILHOCTh IMOSIBIICHUS BHJIOB
B TAJCOHTOJIOTHYECKON  JIETOMHCH,
nepexoaHbie (POPMBI.
buoreorpadguueckue: CcXoACTBO  H
paznuuue GayH u Qiaop MaTepUKoB U
OCTPOBOB. DOMOPHUOJIOTUYECKUE:

CXOJICTBAa U pa3inuvs YMOPUOHOB Pa3HBIX
BHJIOB TT03BOHOYHBIX.
CpaBHHUTENHLHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, AHAJTIOTUYHBIE,
PYJIMMEHTAapHBIC OPTaHbI, aTaBU3MBI.

MonekynsipHO-OMOXUMHUYECKHUE:
CXOJCTBO MEXaHHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpeiBaTh conxepkaHHE TEPMHUHOB
U TOHATUH: 3BOJIIOLHUS, IIEPEXOHbIC
dbopMbI, (PUIOTEHETUYECKUE PSIIbI,

BUABI-OHICMHKH, BHUABI-PCIINKTHI,

3aKOH  3apOJIbIIIEBOTO  CXOJCTBA,
OMOreHEeTUYECKUI 3aKOH,
FOMOJIOTUYHBICE W aHaJOTHYHEIC

OpTaHbl, pPYAUMEHTAPHBIC OpPraHbl,
aTaBU3MBI.

[lepeyncnsiTh OCHOBHBIC ITAIlbl PA3BUTHSI
HBOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBarhb CBHJICTEIILCTBA
OBOJIOIMH:  TMAJICOHTOJIOTUYECKHUE,
ouoreorpaduyeckue,
AMOPHUOJIOTUYECKUE,
CPaBHUTEILHOAHATOMUYECKHE,
MOJIEKYJISIPHOOMOXUMHUYECKHE.
[TpuBOAUTE TIPUMEPHI TEPEXOTHBIX (HOpM
OpPTraHu3MOB, (PUIIOTCHETHUECKUX PSIJIOB.

[TpuBoAUTH POPMYITHPOBKH 3aKOHOB
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METa0OJIMYECKUX MyTeH Y BCEX JKUBBIX
OpTraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. Japsun, B. O. Koanesckuii, K.
M. Bap, O. I'ekkenb, @. Mromiep.
Tabnuyvr u  cxemvi:  «Pa3zButne
OpPraHMYEeCKOTO MHpa Ha 3emiey,
penbedHBIE  TAONMIBI  «3apOABIIIN
MTO3BOHOYHBIX JKUBOTHBIX),
«APXEONTEPUKCY.

Obopyoosanue:  Ouoreorpapuueckas
KapTa MuUpa; KoyuieKuus «Dopmbl
COXPAHHOCTH MCKOIAEMBbIX >KMBOTHBIX
U PACTCHUW»; BIAXKHBIE IPENAPATHI
«Pa3Butue Hacekomoro», «Pa3Butue
JISITYTIIKAD

OMOreHETUYECKOTO U 3apOAbIIIICBOIO
CXoJCTBa
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1.2

Hcrtopus pa3Butus
npeJCTaBICHU 00
HBOJIIOLIAN

OpoumonmonHas teopus Y. Jlapsuna.

[Ipennoceuikn BO3HUKHOBEHUS
napBUHM3MA.  JIBWXKylue — CHIIBI
IBOJIOIMHM  BUAOB 1o  JlapBuHY
(M30BITOYHOE  PA3MHOKEHHE pu
OTrPaHUYEHHOCTH pecypcos,
Heolpeie/IeHHas U3MEHYUBOCTb,
0opbOa 3a CYyIIIECTBOBAHHUE,

€CTeCTBEHHBIN 0TOOD).

CunrteTnyeckas TCOPHUA 3BOJIOINHA

PackpbIBaTh coaep:kaHHE€ TEPMHUHOB H
HNOHSTUN: CHUCTEMATHUKA, €CTECTBEHHBIH
U HCKYCCTBEHHBIN oT0Op.
XapakTepHu3oBaTh OCHOBHBIE
HBOJIIOLMOHHBIE HWJEH, KOHUENUUU U
TEOpUU; CPaBHUBAThH B3TJISAAbI HA BUJI U
sposonuio K. Jlunues, JXK.b. Jlamapka,
Y. /lapBuna.

OHCHI/IBaTB BKJIaJ JIuHHes B Pa3BUTHC
CHCTEMATHUKH U OOBSICHATH IIPUHIUIIBI

75



denepanpHas padbouas mporpamma | buonorus. 10—11 kmaccel (6a30BbIi YPOBEHB)

(CTD) u ee OCHOBHBIC MOJIOKECHHUS.

Jemoncmpayuu:

Hopmpemwi: K. Jlunneit, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemor: «Ilomynsamumy,
«Kapra-cxema mapiipyTa MyTEHIECTBUS
Y. JlapBuna», «®Dopmbl O0OpbObI 32
CYLIECTBOBAHUE, «EcTecTBEeHHBIN
oTO0p», «MHoroob6paszue COpPTOB
pacteHmit», «MHoroo6pasue IOpoJ
YKUBOTHBIX)»

OuHapHOU HOMEHKJIATYPHI.

XapakTepu3oBaTh  COJEpPKaHUE 151
3HAUEHUE HBOJIOIMOHHON KOHIICTIIIHH

K. b. Jlamapka.

OHGHI/IB&TB CCTCCTBCHHO-HAYYHBIC 141
coaJIbHO- OKOHOMHNYCCKHUEC
IMPCAIIOCHIIKU BO3HHNKHOBCHUA

3BOIIOIUOHHON Teopun Y. [lapBuHa.
PackpeiBaTh copepkaHUE 3BOJIFOLUOHHOMN

teopun Y. [lapBuHa; CcpaBHHBaTh
HEONPEIEICHHYI0O U ONPEIECICHHYIO
U3MEHYMBOCTb, €CTECTBECHHBIN u

UCKYCCTBEHHBIH 0TOOp, (hopMbl OOpHOBI
3a CyILIECTBOBAHHUE.

OnuceIBaTh IMOJIOKEHUS CUHTETUUYECKOM
teopun 3BoroHKu (CTD) U 0OBACHATH
ee 3HaueHue 151 OMOJIOTUH
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1.3

Bun: xpurepun n
CTPYKTYpa.
[Tomymsinusa Kak Kak

QJICMCHTApPHAaA
CAUHUIIA BUJa

MuKpO3BOIIOLIHS. [Monynsaus KakK

CAHNHUIIA BUJa 1 DBOJJIIOIIHH.

Jemoncmpayuu:

Tabnuyvt u cxemvr: <«llomynsamum,
«MyTanonHas W3MCHUYHUBOCTDY.
ObopyoosaHue: MHUKPOCKOTI,

Mukpomnpenapar «Jlpo3zodpuna» (Hopma,
MyTaluu (OpMBbI KPBUIBEB U OKPACKHU
Tena), monenp-anmnkanusa «llepekpect
XPOMOCOM.

PackppiBaTh coaepskaHne TEPMHUHOB
U TIOHATUH: MUKPOIBOJIOIMS, BUJ,
KpUTEPUU BWJIA, apeajl, IMOIMYJISIHS,
reHodoH ], MyTallu¥, KOMOWHAIUU
TEHOB.

XapakTepu3oBaTh BUJI KAK OCHOBHYIO
CHUCTEMATHYECKYIO CIMHUILY U
[IEJTIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Breinensate kpuTepun Buia

(Mopdostorudyeckuii, PU3NOIOTHUESCKUH,

Jlabopamopnusle u npakmuyeckue

pabomul:

JlaGoparopnas pabota Ne 1. «CpaBHeHUE
BHUJIOB o MOP(hOIOTHYECKOMY
KPUTEPHIO»

OMOXUMUYECKUH, FeHETUYECKUH,
DKOJIOTUYECKUH, reorpaduyeckuii) U
MPUMEHATh KPUTEPUU JJIsl OMUCAHUS
KOHKPETHBIX BUJIOB.

XapakTepu30BaTh IMOIMYJIAUI0 KaK
CTPYKTYPHYIO €IMHUILY BUJIA U
3BOJIFOLIUH.

OnuceiBaTh onyJAnur 10 OCHOBHBIM
MoKa3arcjisiM: COCTaB, CTPYKTYpa
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1.4 | Ismxyuiue CHJIbI JIBwxymme cuibl (hakTophl) IBOMIONKK | PacKkpeiBaTh comepkaHUE TEPMHUHOB U
(3H€M€HTapHI)IC BHUJIOB B [IpUpoae. MYTaHHOHHBIﬁ MOHSTHH: KOMOMHATHBHAs
(haKTOPBI) PBOTIOITUN nporece - KOMOUHATHRHAg A A3MEHIUBOCTD, MYyTAIlUH, MYTal[MOHHBIM

U3MEHYMBOCTb. [lOMynsiiMOHHBIE BOJIHBI Hpovuecc, HOTYIBIHHOHHRIC — BOHbL,
. JIpeiid TEeHOB, WU30MAIUS, MUTPALUU.
M Apeii) reHOB. M3OMAIA 1 MUIPAL. XapaxkTepu3oBaThb 2JIEMEHTAPHBIE
HAemoncmpayuu: (GaKkTOpbl  JBOJIOLUMH:  MYTAlHMOHHBINA
Tabauywl u cxemwl: «JIBUXKYIINE CUITBI npoliecc, KOMOWHATUBHAL
9BOJIXOLUN U3MEHYNBOCTh, MOMYJIAIIMOHHBIC BOJIHEI,
JIpeiid TEeHOB, W3OJALMS, MUTPAIKs.
YcraHaBiauBaTh NPUUUHHOCIIEICTBEHHBIE
CBSI3U MEKITY MEXaHU3MOM U
pEe3yJAbTaTOM JIEUCTBUSA JBHXKYIIUX CHII

(p71ieMeHTapHBIX (PAKTOPORB) IBOJTIOIIUU

1.5 | EctrecTBeHHBIN OTOOp EcrecTtBenHnbIii 0TOOp — HampaBisroIIuii PackpbiBaTh cojepkaHue TEPMUHOB

U ero (Gopmbl

(bakTOop PBOJIOIIHH.
@DopMBI €CTECTBEHHOTO 0TOOPA.

W TIOHSTHH: €CTECTBEHHBIM OTOOD,
O0opb0a 3a CyIIecCTBOBaHHUE.
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Jlemoncmpayuu: OnuceiBaTh MEXaHHU3M NEeNCTBUS
Tabauywl u cxemwl: «EcTecTBEHHBIN eCTECTBEHHOTO 0TOOPA.

otbop», «bopbba 3a cylecTBOBaHNEY XapakTepu3oBaTbh (pOPMbI €CTECTBEHHOTO

oTOopa (ABMKYIINNA, CTAOMIN3UPYIOIINH,
JTU3PYNTHBHBIN) U CPABHUBATH UX MEXKITY
CO0O0i1.

Xapakrepu3oBatb  0OpwOy 3a
CYIIECTBOBaHHE M CpaBHUBATh €€
BUIBl (MEXBHIOBAs, BHYTPUBHUIOBASI,
6oprba C HEOJIaronpUsITHHIMU
(akTOpamMu BHEILIHEN CpeEIbl)
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1.6

PesynbraTsl
IBOJIIOLUU:
PUCTIOCOOJIEHHOCTD
OpraHu3MOB U
BHUJ1I000pa30BaHUE

[Ipucnoco61eHHOCTh OpraHu3MOB
KaK pe3ysbTar 3Bojionuu. [Ipumepsr
MPUCIIOCOOJICHUI Y OPraHU3MOB.
Apomopho3bl U HAKOATATITAIIUY.

Bua u BugooOpazoBaHue.

Kpurepuu Buga. OcCHOBHBIE (POPMBI
BHUJ1000pa30BaHMs: reorpaduueckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabauywl u cxemvl:
«IIprcnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE,
«IKOJOTUYECKOE BUAO0OPAZOBAHUE.

Obopyoosarue: KOIICKIHS
«IIpumeps! 3aUTHBIX
MPUCTIOCOOJICHUM Y )KUBOTHBIX,

PackpbiBaTh cojliepkaHHE€ TEPMHHOB U
MOHSITHIA: MPUCTIOCOOTIEHHOCTD,
MOKPOBHUTEIHCTBEHHAS u
npeocTeperaromas OKpacka,
MacCKHpOBKa, BUJ1000pa30BaHue.
OnuchiBaTh MEXaHW3M BO3HUKHOBEHHS
MPUCIIOCOOJICHU I y OpTraHU3MOB.
BrIsBIATE IO M300paKEHUSIM, Ha JKUBBIX
U (pUKCHPOBAaHHBIX MpenapaTax MPUMEpHI

MPUCHIOCOOJIEHHOCTH ~ pacTEHUU u
’KUBOTHBIX K YCJIIOBUSAM Cpelbl OOUTaHUS,
J0Ka3bIBaTh OTHOCHUTEJIbHYIO
1e71eco000pa3HOCTh MIPUCIIOCOOJICHUIA.
XapakTepus3oBaTh CHOCOOBI u
MEXaHU3MBI BUI000pa30BaHNS;

OIIMCBIBATDb U CPAaBHUBATb OCHOBHELIC
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KOJUICKIIMSI HACEKOMBIX C Pa3IHYHBIMU
TUTIAMU OKpackH; Ha0Op TMJIOJO0B U
CEMSIH.

Jlabopamopnvle u npakmuueckue
pabomot:

JlaGoparopnas padora Ne 2. «Onucanue
MIPUCITIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCHUTEIHLHOTO XapaKTepay

(hOpPMBI FIKOTOTHIECKOTO
U reorpaduyeckoro BU1000pa30BaHUs

1.7

Hanpasnenus u nytu
MaKpO’BOJIIOLIUU

MaxkponsBosronus.

@®opMbl 3BOJIIOLMH:  UITIETHYECKAS,
JIMBEpreHTHAs, KOHBEPIeHTHas,
napaJsuiesibHasl. HeobpatumocTs
sposmronud. [IpoucxoxaeHue oT
HECTCeIIUATU3UPOBAHHBIX TPEIKOB.
[Iporpeccupyroias crienuanu3anms.
AJlanTUBHAs paauanus.
Jemoncmpavyuu:

llopmpemwi: A. H. CeBeprios.
Tabauywl u cxemovl: «KApomMopdo3bD»,
«Monoamanranuny, «O0Omas
JIeT€HEepaLus.

Obopyoosanue: wmojnenb «OCHOBHBIC
HATPaBIICHUSI HBOJIONUNY»; OOBEMHAs
Mozenb «CTpoeHHe TOJOBHOTO MO3ra

PackppiBaTh conepkaHHE TEPMUHOB W
MOHSATUN: MaKpO3BOJIONHUS, (UIOTEHE3,
OMOJIOTHYECKUI TIpOrpecc U perpecc,
apomopo3, wmaMoamanTamus, oOIas
JeTeHepaInsl, aJaliTUBHAS paTuaIlusl.
XapakTepru3oBaTh (OPMBI IBOJTFOIIHH.
BoisaBiare  apomopo3bl 17§
UNO0AIaNITallud Y PACTCHUM U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKUIN MPOTPECC U
OuoJioru4eckuit perpecc, apomMophos,
MINO0AIANITAIIAIO W OOIIIYIO JIETeHEPAIIHIO.

BBISBIISITE B3aUMOCBSI3U MEXIY MYTIMU
M HampaBJICHUSAMHU  SBOJIIOLHNHU y
pPacTeHUN U JKUBOTHBIX
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ITIO3BOHOYHBIX»

HToro 4acoB mo reme 9

Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE )KU3HHM HA 3emJie
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2.1

Hcropus )ku3HH Ha
3eMJIe U1 METOJBI €€
W3y4CHUS.
I'mmote3sl
MIPOUCXOKICHUS
JKM3HH Ha 3eMiie

JlonayuHnble  mpencTaBICHUS 0
3apOoKICHUU KU3ZHU. Hayunbie
TUIIOTE3bl BO3HUKHOBEHUS KU3HU Ha
3emiie: aOMOTeHe3 U MaHCTIePMHUsL.
XUMHUUYECKas SBOJIOIHS.

AOUWOTeHHBI CHUHTE3 OpraHUYeCKuX
BEILIECTB u3 HEOPraHUYECKHX.
DKCIEpUMEHTAIbHOE TOATBEPKICHUE
XUMHYECKOUN IBOTIOLNH.

HavanpHble  3Tambl  OMOJIOTHYECKOM
spomoonuu. [mmoreza PHK-  mwupa.
dopmupoBaHUEe MEMOpPAHHBIX CTPYKTYP
u BO3HUKHOBEHHUE MPOTOKJIETKH.
IlepBble KJIETKHM W WX DBOJIOLMS.
dopMHUpOBaHUE  OCHOBHBIX  TPYII
JKUBBIX OPTaHU3MOB.

Hemoncmpayuu:

Topmpemui:

®. Penu, JI. ITactep, C. Mumiep,

A. W. Onapumn, I'. FOpu.

Tabauywvl u cxemol: «BO3HUKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3Butne OpraHu4€CKOro Mwupa»,

PackppiBaTh cojepkaHue TEPMUHOB W
MOHSTHH:  KpealnoHW3M, aOHWoreHes,
BUTQJIN3M,  TaHCIepMusi,  OHOMO33,
KOalepBaThl, MPOOMOHTHI, CUMOUOTEHE3.

XapakTepu3oBaTb METOJbl  U3YYCHUS

HCTOPUYECKOTO  MPONLIOT0  3eMIIH.
ITepeuncasatob OCHOBHBIC JTaIbI
XUMHUYECKOU u OHMOJIOTHYECKON
SBOJIIOIHH.

N3narath cojepkaHue TUrnoTe3 U TCOpUit
BO3HUKHOBEHHS  JKM3HU Ha  3emiie
(KkpeanoHu3Ma, CaMOITPOU3BOJIBHOTO
3apOXKIACHUS (CIOHTaHHOTO),
na"Hcnepmuu, runore3bl  PHK-mupa).
OnuceiBath 3kcniepuMenTsl C. Musiepa
u I'. FOpu 1o noaydyeHuto OpraHuYeCcKux
BEIIECTB W3 HEOPraHUYECKUX IyTeM
aOMOTEHHOTO CUHTE3a
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«PactutenbHas kietka», «KuBoTHas
KJIETKa, «IIpokapuornyeckas
KJIETKa»
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2.2

OCHOBHBIE ATaNbl
9BOJIIOLIUU
OpPraHUYECKOTO MUpPA
Ha 3eMJie, pa3BUTHE
YKU3HHM T10 3paM H
nepuoam

Pa3Butue xu3HM Ha 3eMIie 110 ApaM U
nepuosiaMm. Karapxeit. Apxelickasa u
nporepo3orckas 3psl. [laneo3orckas
apa U ee NepPHoIbl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUITYPUHCKHM,
JIEBOHCKNW, KAMEHHOYTOJIbHBIN,
IIEPMCKUH.

Me3so30iickas 3pa U €€ NEPUOMBI:
TPUACOBBIM, IOPCKUH, MEJIOBOM.
KaliHo3oiickas 3pa u €€ nepuosbl:
MajJeO0reHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepuCTHUKa KIuMara

Y TEOJIOTHYECKHX MpoueccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl y
pacTeHui U )KUBOTHBIX. [losgBIeHNUE,

pacuBCT U BBIMUPAHUC I'PYIIIL )KUBBIX

OpTaHN3MOB.
Hemoncmpayuu:

Tabnuyvr u  cxemwvr.  «Pa3Burtue
OPTraHUYECKOTO MHPA»,
reOXpPOHOJIOTUYECKAS TabNuIIa;
KoJUIeKIUsT  «DOpMBI  COXPAHHOCTH

PackpsIBaTh coqiepkaHue TEPMUHOB U
MOHSATHI: 30H, 3pa, NEPUO/I,
apoMop(}o3bl, UIUOATANITAIIMY. 3HATh
MOCJIEA0BATEIbHOCTD SOHOB:
KaTapxeu, apxeu, IpoTepo30u,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MAIIEO30MCKas,
M€3030MCKasl, KAMHO30MCKasl; IEPUOIOB:
KeMOPHUNCKUI, OPTIOBUKCKUIA,
CHWJIYPUMCKUI, ICBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKHI, MEIIOBO,
[TAJIEOTEHOBBIN U HEOI'CHOBBI,
AHTPOITOT€HOBBIM.

XapakTepru30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHH OPTAaHHYECKOTO MHpaA TIO
3paM U nepuoaaM reoJorn4ecKou
WCTOPUHU; ITAIIbl PA3BUTHUS
PaCTUTEIBHOTO U JKHBOTHOTO MUDA.
Boinenuts rinaBHbie apoMop(o3b
pacTeHul U )KUBOTHBIX. CpaBHUBATH
MEXTy COOOM MpecTaBUTENCH
CUCTEMATHUYECKUX TPYIII OPTaHU3MOB,
BBISIBIIATH YEPTHI YCIOKHCHUS U
MPUCIIOCOOJIEHHOCTH K YCIIOBUAM
KUZHH
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HCKOIIaCMBIX )XMBOTHBIX 1 paCTeHHﬁ)).

Jlabopamopnvle u npakmuueckue
pabomul:
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[Ipaktrnueckas padorta Ne 1. «M3yuenue
HCKOIIAEMBIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIHAX». DKCKYpCHUs
«OBOJIIOLMSL  OPraHMYECKOr0 MHpa Ha
3emiie» (B €CTECTBEHHO-HAyUHBIM WIN
KpaeBeIYeCKHil My3eil)

2.3

CoBpeMeHHas
cucrema
OpraHUYeCcKOro MUpa

Cucrema OpraHHU4CcCKOro Mmupa Kak

oTpakeHue  3Bomonuu.  OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.
Hemoncmpayuu:

Tabnuyvr u  cxemwvl:  «CoBpeMeHHas
CUCTEMa OPraHUYECKOTO MUPa»

PackpeiBaTh coAep:kaHUE TEPMUHOB U
MOHSATUM: CUCTEMAaTHKA, UICKYCCTBEHHAs U
€CTeCTBEHHas Kiaccuukaius, OuHapHas
HOMEHKJIaTypa, MPUHIIUTT
MEPAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CHCTEMY
OpraHU4eCcKOro Mupa
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2.4

DBOJIIOIUS YeTOBeKa
(anTpOMOreHe3)

OBOJIIOIMSA 4YEJIOBEKA. AHTPOMOJIOTHS
KakK HayKa. Pa3Burue npencraBieHui o
MIPOUCXOKJICHUHN YeJIoBeKa. MeTo bl
U3y4yeHHs aHTpororeHeza. Cxojacrea u
pa3nyKs 4eJI0BEKA U KUBOTHBIX.
CucTeMaTHuecKoe MOJI0KEHNE YETOBEKA.
Hemoncmpayuu:

TIopmpemeui: Y. lapBun. Tabauywl u
cxemvl: «CpaBHEHUE

AHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJI0OBEKOOOPa3HbBIX
00€e3bsIHY.

Obopyoosanue: CICTIKHA

PaCKpLIBaTB COACPIKAHUC TCPMHUHOB
n MMOHSTHUM: AHTPOIIOJIOT U,
AHTPOIIOTCHEC3, YCJIOBCK paSYMHBIﬁ
(Homo sapiens),

BTOpas CHUIHaJIbHas

MPSMOXO0XKICHHE,
CUCTEMA.
[lepeuncnarh 3a7aud aHTPOMNOJOTHH,
JTanbl CTAHOBJEHUS W  PA3BUTHUA
IPEACTABICHUM O IPOUCXOXKICHUH
YeJIOBEKA.

M3maratb  OCHOBHBIE  IIOJIOXKEHUS
teopun Y. JlapBuHaA, KpPUTHYECKHU
OLIEHMBATh HEHAyYHYIO0 HH(OpMAIIIO
O MPOUCXOKICHUU YEIIOBEKA.

WIK U300pakeHUsI KAMEHHBIX OpYIui
NEepBOOBITHOTO YeJnoBeKa:
KaMHHUYOIIEphI, pyOuia, ckpebdia

3HaTh CHUCTEMAaTHYECKOE TOJIOKEHHE
Buga HOMO sapiens, mepeyucisaTh ero
MOp(0I0ro-aHATOMUYECKUE TTPU3HAKU
pa3HOTO YpOBHS (THII, KJIACC, OTPSA H

zp.).

yCTaHaBHHBaTB I-IepTI:oI CX0JACTBa n
pa3J'II/I‘H/II\/'I YJcJI0BCKa 41 JKUBOTHBIX.
O6’B$ICH$ITB nu OLICHUBATH 3HAQUCHUC

HAayYHBIX 3HAaHUU O IMPOUCXOKICHNHN
YCJIIOBCKA MJId IMMOHUMAaHHA MECTa U POJIU
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YeJIOBEKa B IIPUPOJIC
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2.5

JIBYOKyIIIME CUITBI

(paxTopsr)
aHTPOTIOTeHEe3a

JBrokymye CHJIBI (dakTophr)

aHTPOIIOTEHE3A. Hacnencreennas
W3MEHYHMBOCTh M €CTECTBEHHBIH OTOOP.

OO0I11eCTBEHHBIN obpa3 JKU3HHU,

opyaun Tpyza,
MBILIIJICHUE, peub. Jemoncmpayuu:

HU3TOTOBJICHUC

Tabauysr u  cxemvi:  «CpaBHEHHE
aHATOMHUYECKHUX YEPT CTPOCHHS UesloBeKa
u YeJI0BEKOOOPA3HBIX 00e3bIHY,
«OcHOBHBIE MeCTa MAaJIEOHTOIOTHYECKUX
HaXOJI0K MIPEJIKOB COBPEMEHHOTO
YyeJIOBEKay.

Obopyoosanue: MyISHKA
«IIpoucxoxacHue yeaoBeka

(aJICOHTOIOTUYECKNE HAXOIKH )»

PackpwiBaTh comepkaHne TEPMUHOB H
MNOHATHUN: (AKTOPBl AHTPOIIOTEHE3A,
TPYNIIOBOE  COTPYAHHYECTBO, PEUb,
opyauiiHas JeSITeNIbHOCTbD,
OIUMOPPU3M.

XapakTepu3oBaTh JBUXKYLIUE CHJIIbI
(dbakToph) AHTPOIIOTEHE3a:
OMOJIOTMYECKHE W COLHUAJbHbIE,
CpPaBHUBATH UX MEXIY COO0H
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2.6

OCHOBHBIE CcTaauu
ABOJIIOIIAH YETIOBEKA

OCHOBHEBIE CTaIUA U BETBU DBOJIIOIIMHA
YEeJI0BEKA: aBCTPAIONUTEKH, YemoBek
yMenbii, YenoBeKk MNPAMOXOIALINH,

UenoBek HeanaepTanbCckuid, YemoBek

pa3yMHBIN COBPEMEHHOTO THMIA.
Haxonku  uckomaempIX — OCTaHKOB,
BpeMs  CYyIIECTBOBaHHUsA,  00JIacTh

pacrpocTpaHeHus, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.
Jemoncmpavyuu:

Tabnuyvr u cxemvr: «OCHOBHBIE MecCTa
MaJeOHTOJIOTHYECKUX HAXOJIOK MPEIKOB
COBPEMEHHOI0 YEIIOBEKAY,

«JlpeBHeime JIFO TN, «JIlpeBHue
moan», «IlepBbie COBPEMEHHBIE JTHOIN.

O0opyioBaHKE: MYJISIKU

«IIpoucxoxaeHue dYenoBekay (OHOCTHI
aBCTPAJIONIUTEKA, MUTEKaHTpoIa,
HeaHIepTayiblia, KPOMAaHBOHIIA); CICTIKH
WIK W300paXeHUs] KaMEHHBIX OpYAHid
NepBOOBITHOTO YyeJoBeKa:
KaMHHUYOIIEphI, pyOuia, ckpebdia

PackpeiBaTh cojepkaHuE TEPMHUHOB
Y TIOHATHH: aBCTPAJIOMMUTEK, YEJIOBEK
YMEJbIM, YEJIOBEK MPAMOXOISIINN,
HEaHJEepTaJell, KPOMaHBbOHEII,
HEOJIMTHUYECKast PEBOJIIOLINS,
NEepPBOOBITHOE UCKYCCTBO.

XapakTepus3oBaTh U CPAaBHUBATH MEXKIY
co00M OCHOBHEIE CTagWM DBOJIIOIUH
YeJIOBEKa: XPOHOJIOTMYECKUI BO3pacT,
apean pacnpocTpaHeHHUs, o0BeM
rOJIOBHOTO MO3ra, o0pa3 JKW3HM U

opyausa Tpyaa
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2.7 | YemoBeueckue pachl 1 Yenoseueckue  pacbl.  OcHoBHbIe | PackpbiBaTh coJiepKaHWE TEPMUHOB U
u PUPOAHBIC OombIIKe pachl: €BpOINeonIHAsL | TOHSTUH: pachl, pacoreHes,
ajanTalyy 4yeJoBeKa (eBpaswmiickasi), HErpo- aBCTpaJOUAHAs | COUUAITAPBUHU3M, pacusm,

(?xBaTOpHUAlIbHAS), MOHTOJIOWJIHAA | METUcCalMsl.  XapakTepu3oBatb U

(a3uaTcko-aMepuKaHCKas). CpaBHUBATH npecTaBuTeNen
YeJI0BEYECKUX pac,

UYepTsl MPUCTIOCOOJICHHOCTH | paCKpbIBaTh NPUYMHBI W MEXaHU3MBI

MPEJICTABUTENICH UYEOBEUECKUX pac K |pacoreHes3a, MEepPeUUCsiTbh W MPUBOJUTH

YCJIOBUSIM CYIIECTBOBaHUS. EJMHCTBO | mpUMEphl MPUCIIOCOOJICHHOCTH YeIOBEKa

YEJI0BEYECKHUX pac. Kpuruka |k YCJIOBUSIM Cpenpbl, IPUMEPHI

COILMAJILHOTO TapBUHU3MA U pacH3Ma. MPUCTIOCOOUTENHHOTO 3HAUYECHUS PACOBBIX

Jlemoncmpayuu: MPU3HAKOB.

Tabauywl u cxemol: «YenoBeueckue Jloka3piBaTh €IMHCTBO Buaa HOMO

pacb» sapiens, Hay4Hyl HECOCTOSTCIBHOCTh
pPacoBBIX TEOpHUM, HUAEH COLMAIBHOIO
JapBUHU3MA U pacu3Ma

HToro yacoB 1o Teme 9

Tema 3. Opranu3msl u OKpY Kamoias cpeaa
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3.1 | Dkozorus kKak Hayka DKOJIOTHA KaK HayKa. 3a/1aud U pa3ziesibl | PackpblBaTh coJepkaHUE TEPMHUHOB
AKOJIOTHUH. M TOHSTUH: DKOJIOTUS, TIOJIEBBIC
MeTobl SKOJOTUYECKUX UCCIENOBAHUM. | HAOIIOICHNS, AKCIIEPUMEHTHI,
DKOJIOTHYECKOE MHUPOBO33PEHUE | MOHUTOPUHI OKPYXKAIOLIEH Cpelpbl,
COBPEMEHHOTO YeJIoBeKa. | MOACIMPOBAHUE, JKOJIOTUYECKOE
Hemoncmpayuu: MHPOBO33pPEHUE.
llopmpemwoi: A. I'ymbonsar, K. IlepeuncnsaTy 3agauu  SKOJOTHUM, €€
®. Pyunbe, J. Tekken. paszenibl U CBS3U C JIPYTUMHU HayKaMH.
Tabauyvl u cxemwlr: xapra «lIpupomnbie XapaKTepu30BaTh . MCTOBI
30HBI 3eMIIID AKOJIOTMYECKUX UCCIIEIOBAHUM

3.2 | Cpensl obuTaHus U Cpenbl oOWTaHusI OPraHU3MOB: BOJHAsA, | PacKkpbIiBaTh Co/iepKaHUE TEPMUHOB

AKOJIOTUYECKUE
dakTopsl

HAa3CMHO-BO3AYyIIIHAA, IIOYBCHHAasI,

BHYTPH- OpraHU3MCHHAs.
Dkosiornueckre GaKTophl.

Kinaccuduxanus 3K010ru4ecKux

W TOHATHHA:  cpega  oOWTaHWS,
DKOJIOTHYECKHUE (bakTopsbl,
OMOJIOTUYECKUM ONTUMYM,

OTpaHUYMBAIONTUN (JIMMUTUPYIOIIIHH )
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(bakTOpoB: abMOTHUYECKHNE, OMOTUIECKUEC U
AHTPOINOTCHHBIE.

JleticTBrE SKOJIOTHYECKUX (haKTOPOB

Ha OpraHu3Msbl. /Jlemoncmpayuu:

Tabauyvt u cxemwvi: «Cpesbl OOUTAHUS
OpTaHU3MOBY

dakTtop.
XapakTepru3oBaTh YCIOBUS cpen
OOUTaHWSI OpPTaHU3MOB;

KJIacCCU(UIIMPOBATh U XapaKTEePHU30BaTh
AKOJIOTHYECKHE (HaKTOPhI: aOUOTHIECKHE,
OMOTHYECKHE " AHTPOIIOTEHHBIE.
OmucelBaTh JEUCTBHE DKOJOTHYECKHUX
(haxkTopoB Ha OpPTaHU3MBlI.
XapakTepu3oBaTh 0COOECHHOCTH
CTPOEHUS u KU3HEACSITSIILHOCTH
pAacTEHUH W KUBOTHBIX Pa3HBIX CpEl
oOHnTaHus
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3.3

AOuoruueckue
(baxkTopbI

AOuotuueckue (haKTOpHI: CBET,

TeMmIneparypa, BJIAYKHOCTb.
dotonepuoausm.IIpucrnocodienus
OpPraHU3MOB K JICUCTBHIO a0MOTHYECKUX
(dakTopoB. buonornyeckre puTMsI.
Hemoncmpayuu:

Tabauyvt u cxemvi: «OOTOMEPUOTUZM).
Jlabopamopnsie u npakmuyeckue
pabomol:

JlaGoparopHas padota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHull M3 pa3HbIX MECT OOUTAHUS.
JlaGopatopnas pabota Ne 4. «Bnusinue
CBETA HAa POCT M PA3BUTHUE YEPEHKOB
KOJIEyCay

PackpbiBaTh cojepkaHUE€ TEPMHUHOB
U TOHATUN: abuoTHYecKue (PakTophl,

dboTonepruoan3m, OMOJIOTUYECKHE

PUTMBI.

AHanM3UpOBaATH NEHCTBUE CBETa,
TEMIIEpaTyphl, BIAKHOCTU HA OPraHU3MBbI
U IPUBOUTD pUMEpBI
MPUCIIOCOOIEHHOCTH OpraHU3MOB.
[IpoBoauTh OHONOTHUECKHE HAOIIOACHHUS
u 0OpMIIATH PE3yJbTaThl IMPOBEICHHBIX
HaOII0IEHUI
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3.4

buotnueckue
(baxkTopbI

buotnueckue daxtopsl. Buas
OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHI[UsI, XUITHUYECTBO, CAMOUO3 U
ero ¢opmel. [lapazutusm, Koomeparus,
MyTYyajau3M, KOMMEHCAIIU3M
(KBapTHPAHCTBO, HAXJICOHUYECTRBO).
AMeHcanu3M, HEUTpaIn3M. 3HA4YCHUE
OMOTUYECKUX

B3aMMOJICUCTBUN i1  CYIIECTBOBAHMS

OpPTraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.
Jemoncmpavuu:
Tabnuywvl u cxemol.: «IlumieBnie e

PackpeiBath comepkaHUE TEPMUHOB
U TIOHATHH: OuOTHYEeCKHE (HaKTOPHI,
XHUIHUIECTBO, napa3uTu3M,

KOHKYPEHIUs, MyTyallu3M, CUMOMO3,

KOMMEHCAJIU3M, HaXJICOHUYECTBO,
KBapTUPAHCTBO, aMEHCaJIN3M,
HEUTpAIU3M.

XapakTepu3oBaTh OnoTHYeCcKHe

(dakTopbl U BUIbl B3aMMOOTHOIICHUN
MEXKJy OpraHu3MamMuy; IPUBOIUTH

IPpUMEPHI B3aMMHOU
MIPUCIIOCOOJICHHOCTH OpTaHU3MOB.
CpaBHuBaTh MeEXay coOOW BHJIbI
OMOTHUYECKUX B3aMMOJICCTBUM
OpTraHU3MOB
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3.5 | Dkonoruueckue 1 DKOJIOTHYECKHE XapakTEePUCTUKU | PackpblBaTh colepKaHUE TEPMUHOB H
XapaKTCPUCTUKH BHUA nonyasitu. OCHOBHBIE TOKAa3aTeld | MOHATHM: TMOMYJAIUsS, YHUCJICHHOCTD,
1 HOIyJTAI A HONYJIALMHA: YMCIEHHOCTh, IUIOTHOCTh, | IUIOTHOCTH, POKIA€MOCTh, CMEPTHOCTS,
POXKIAAEMOCTb, CMEPTHOCTh, MPUPOCT, | IPUPOCT, MUTpaIus, TUHAMUKa
murpanus. J[uHaMuKa YWUCICHHOCTH | YUCJICHHOCTH ITOMYJISIIHH.
MONYJISIIIUN U €€ PETYJISALIHS. XapakTepu3oBaTh OCHOBHBIE TTOKa3aTEIN
Jemoncmpayuu: 1 DKOJIOTHYECKYIO CTPYKTYPY MOMYJISIIHH;
Tabnuysr u cxemvi: «llomynsiumy, | OMHCHIBATE MEXaHU3MbI PEryJIALIY
«3aKOHOMEPHOCTH POCTa yMcIeHHOCTH | ACACHHOCTH IOy AN
monyJisiud ~ UHQY30pUH-TYPETBKIY.
Jlabopamopusle u  npakmuueckue
pabomul:
[Ipaktruueckas padora Ne 2. «IToxcuer
TJIOTHOCTH TOMYJISIITUN pa3HBbIX BUIOB
pacTeHui»
HTtoro yacoB mo Teme 5

Tema 4. Coo0111ecTBa M DKOJOTHYECKHE CHCTEMBI
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4.1 | CooOmrecTBa Coo01miecTBO OpraHu3MoB — OMOIIEHO3. | PackpreiBaTh copepkaHue TEPMHUHOB
OpraHH3MOB CTpykTypbl OuWoOIlC HO3a: BHIOBas, |W NOHATHI: OHMOLEHO3, DKOCUCTEMA,
MIPOCTPAHCTBCHHAS, Tpoduueckas | OMOreOLECHO3, BU/IbI-IOMUHAHTHI,
(rtutieBast). Bubl-1oMUHAHTHI. DKOJIOTHYECKAs HUIIIA.
Cssi3u B OuorieHose. /Jemoncmpayuu: XapakTepu30oBaTh OvoLIEHO3
Tabnuyvr u cxemwr: «lIuieBbIC ICIIH, (coobmecTBoO), €ro BHUJIOBYIO,
«bHOLIEHO3: COCTaB U CTPYKTYpay. MPOCTPAHCTBCHHYIO M TPOPUUCCKYIO
Obopyoosanue: MOJICIIb-aNTUTMKALIAS CTPYKTYPBI.
«Tunnynable OMOLIEHO3bI»; repOapuii OOBACHATH poJIb KOMIIOHEHTOB
«PacTuTenbpHbIC COOOIIECTBAY; OWolleHO3a B MOJJIEPKAHUU  €rO
KOJUTIEKIUS «bHOIeH03» CTPYKTYpPhl W  CYIICCTBOBaHUS Ha
onpeneneHHon Tepputopun. OOBACHATH
OMOJIOTUYECKUI CMBICIT SIPYCHOCTH H
JIMCTOBOM MO3auKH. CpaBHUBATH
KOMITOHEHTBI OMOIIEHO30B, X BUOBYIO,
MPOCTPAHCTBEHHYIO W TPO(PHUECKYIO
CTPYKTYPBI, CBSI3U MEXKIY OpraHu3MaMHu
4.2 | DKOCHUCTEMBI u DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbiBaTh cojiep:kaHue TEPMUHOB |

3aKOHOMCPHOCTH HUX

CYILIECTBOBAHUS

ITousiTre 00 A3KOCUCTEME U
OHMOreoleHO3E.

(DYHKI_II/IOHaJ'IBHBIe KOMIIOHCHTHEI

MMOHATHH: PKOCUCTEMA, OMOT€OIICHO3,
MPOAYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
TpopUUECKUEe YPOBHH, MUIIICBAsS
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9KOCHUCTCMBI: ITPOAYICHTHI, KOHCYMCHTBI,

PEAYLICHTHI.

KpyroBoport BeniecTB U MOTOK SHEPTUU B
KOCHUCTEME.

Tpoduueckue (TUIIIEBHIC) YPOBHHU
sKocHUCTeMBI. [IHUIIEBbIE IENMU U CETH.
OCHOBHBIE MMOKA3aTEJIN SKOCUCTEMBI:
Oouomacca, mpoayKIusi. DKOJIOTUYECKUE
NUpaMUbl: MPOIYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJISIIU,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. JIxk. Tencnu, B.

H. Cyxkaues.

Tabnuyvt u cxemoi: «Ilpuponnsie
coobmecTBay, «Llenu muTaHus,
«IKOJIOTHYECKasl MTUPAMUIAY»

LENb U CETh, SKOJOTUYECKUE MHUPAMUIBI,
OoromMacca, poTyKIHs, CYKIIECCHS.
XapakTepu30BaTh CBONCTBA 3KOCUCTEMBI
(ee crTOCOOHOCTH K JUIUTETHHOMY
CaMOIIO//IEPKaHUI0, OTHOCUTEIIBHO
3aMKHYTBIM KPYTOBOPOT BEILIECTB,
HEO0OXOMMOCTb TOTOKA SHEPTHUH).
CpaBHUBATh NACTOUIIHBIE U IETPUTHBIC
MUIIEBBIC IIETH, TPOYUUECKHE YPOBHH
HKOCUCTEMBI.

Pasznuyars nupamMuabl mpoayKIny,
MUPAMHUJIBI YUCIICHHOCTH U TTUPAMUIBI
OMOMACCHI.

CocTaByATh 1IENHU U CETH MUTAHUA.
IlepeuncnsaTs CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALINS, PA3BUTHE
(cykueccust).

OnuceiBaTh MEXaHU3M IMOAIEPKAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapakTepu3oBaTh CyKIECCUH, BBISBISATh
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI IKOCHCTEM
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4.3

[Tpuponansie
SKOCUCTEMBI

HpPIpOI[HBIC O9KOCHCTCMEI.

DKOCUCTEMBI pEK U  03€p.
DKocucTeMa XBOMHOTO WIIU
HIMPOKOJIUCTBEHHOTO Jieca.

PackpbIBaTh copepikaHue TCPMUHOB H
ITOHSITHI: BOJHBIE DKOCUCTEMBI,
OMOTEO1IeHO3bI, (PUTOIIAHKTOH,
300ILUTAHKTOH, OEHTOC, TYMYC.

Hemoncmpayuu:

Tabauyvl u cxemvl: «IKOCHCTEMA
TUPOKOJIMCTBEHHOTO ecay,
«JKOoCcHCTEMA XBOWHOIO  Jiecay,
«buoieno3 BomoeMay.

Obopyoosanue: repdbapuu U KOJUICKIIUU
PACTEHHI U JKUBOTHBIX, IPUHAJICHKAITUX
K pa3HbIM DKOJOTUYECKUM IPyIIIam
OJIHOTO BUJA

[IpuBOANTH MPUMEPHI MPUPOTHBIX
HKOCUCTEM CBOEH MECTHOCTH.
CpaBHHBaTh HA3€MHBIE U BOJIHBIE
HKOCHCTEMBI; OPTaHU3MBbl, 00pa3yrolne
pa3Hble Tpo(hUYECKUE YPOBHU
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4.4 | AHTpONIOTCHHBIC AHTPOIOTE€HHBIE IKOCUCTEMBI. PackpsiBaTh coiepkaHue TEPMUHOB U
SKOCUCTEMBI ATPOdKOCHCTEMBI. MOHSITUI: aHTPOTIOTEHHAsI IKOCUCTEMA,
Ypboskocucremsl. buonoruueckoe u arposKocHcTeMa, ypbosKocucTema,
XO3SIMCTBEHHOE 3HAYCHUE OropasHoobpasue.
arpo’KOCHUCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpoOIKOCHUCTEMBbI 1
BH0p33H006pa3He KakK (I)aKTop yp603KOCI/ICTCMLI, OCOOCHHOCTH UX
yCTOMUHUBOCTHU dKocucTteM. Coxpanenue | CyHICCTBOBAHMAL.
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha IIpuBOIUTH IPUMEPBI aHTPONIOT CHHBIX
3eMmie. 9KOCHCTEM CBOEH MECTHOCTH, OTIUCHIBATh
MX BUJIOBOM COCTaB U CTPYKTYPY.
Hemoncmpayuu: C AOBOH COC CTPYKTYPY
ABHUBATbh COCTAB U CTPYKT
Tabnuyvt u  cxemvl. «ATPOIICHO3Y. P PYKIYPY
MPUPOJIHBIX IKOCUCTEM H
Obopyoosanue: koinekius «Bpenurenu
. . arpo3KOCUCTEM, arpOIKOCUCTEM U
BaKHEUIIINX CEIbCKOX03MCTBEHHBIX
ypOOdKOCUCTEM
KYJbTYP»
4.5 | buocdepa — VYuenune B. U. Bepnajckoro o 6mocdepe. | PackpeiBaTh cojep)KaHHE TEPMUHOB U
riobanbpHas ['panutibl, cOCTaB U CTPYKTypa MOHATHI: Orocdepa, )KHUBOE BEIIESCTBO,

AKOCUCTEMA 3EMJIIH

ouochepsl. JKuBoe BEIIeCTBO U €T0
¢bynkunn. OcobeHHocTr bnocdepsl Kak

JTIMHAMUYECKOE PaBHOBECHE.
OuenuBath BkJaa B. 1. Bepuaackoro
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rJI00AJIBHOM SKOCUCTEMBI.
JluHaMHuecKoe paBHOBECHE M OOpaTHas

CBsI3b B Onocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. N. BepHanckuil.
Tabauywl u cxemwr: «OO0IAs CTPYKTYpa
onochepr», «PacpocTpaHeHue )KU3HU B
ouocdepe», «O30HOBBIN YKpaH
ouochepni»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh COCTaB OMOCQeEpHI,
(GyHKIIUM )KUBOTO BemiecTBa 6nocdepsl u
onpenenars (Ha KapTe) o0JacTh ero
HAuOOJBILIETO PACTIPOCTPAHECHHUS.
[TpuBOAUTE TIPUMEPHI TTPOSIBICHUS
(yHKLHIA )KUBOTO BellecTBa Onocdepsl,
OMOTEOXUMHYECKOM JCSITeTHHOCTH
YeoBeKa.

[lepeuncnarb ocoOeHHOCTH OHOC(epbl
KaK 1J100a1bHOM 9KOCHCTEMBI 3eMITH

4.6

3aKOHOMEpPHOCTHU
CYLLECTBOBAHMSI
onochepsr

KpyroBopoTs! BemiecTB u
OMOTreOXUMHUYECKHE Kb SJIEMEHTOB
(yrnepona, a3ora).

3oHanbHOCTH OHochepbl. OCHOBHbBIE
Ouombl cymu. Jlemoncmpayuu:
Tabauysr u cxemwvr:. «KpyroBopor
yriepoaa B ouocdepe», «Kpyropopor
a30Ta B IPUPOICH

PackpeiBaTh cojiepkaHHe TEPMUHOB |
MOHSTUH: 1IEJTOCTHOCTH Orochepsl,
KPYTOBOPOT BEIECTB,
OMOreOXUMHUYECKHE KB
AJIEMEHTOB, 30HAJILHOCTH OMochepsI,
OMOMBI.

OnuceIBaTh KPyroBOPOT BEIIECTB,
OMOTeOXMMHUYECKHE ITUKIIBI a30Ta U
yraepojia B ouocdepe.

OOBSACHATh TPHUYUHY 30HAITBHOCTH
ouocdepsl. [Tepeuncnsars u

XapaKTepU30BaTh OCHOBHBIE OMOMBI
CyIIu 3eMJin
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4.7

YenoeuecTBO B
ounochepe 3eminu

YenoseuecTBO B Onocdepe 3emiu.
AHTPOTIOTCHHBIE HM3MCHCHUS B
ounochepe. ['modanbHbIE

PackpeiBath conep:kaHue TEPMUHOB H
IIOHATHN: aHTPOIIOI€HHBIEC U3MEHEHNUS,
9KOJIOTUYECKUN KPU3UC, TT100ATbHBIC

HKOJIOTUYECKUE MTPOOIIEMBI.
Jemoncmpayuu:

Tabauywl u cxemwl: «lIpumepHbIe
AHTPONOTCHHBIEC BO3ACHUCTBUS Ha
npupony», « Baxuenmme HCTOUHUKU
3arpsiI3HEHUS BO3/1yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeHIIasK
cocrasJsitolas onocdepon, «PakTopbl
Jierpajannu nouBy, «llapHuKoBbIi

ah ek, «PakTophl paIuOAKTUBHOTO
3arpsisHeHus ouocepnn»; Kpacnas
kHura P®, n300pakeHus oXpaHIeMbIX
BUJIOB PACTCHUM U )KUBOTHBIX

po0OJIeMBI.

XapaktepusoBaTh OUOC(hHEpPHYIO PO
YEJI0BEKA.

[IpuBOIUTH PUMEPHI AHTPOTIOTEHHBIX
M3MEHEeHU B onocdepe.

OneHrBaTh MOCIEACTBUS 3arPsI3HEHUS
BO3/IYLIIHOM, BOJTHOM CPE/Ibl, U3MECHEHHUS
KJINMaTa, COKpalieHus OuopazHooOpaszusl.
dopMynHpoBaTh COOCTBEHHYIO TTO3UIIUIO
M0 OTHOILIEHUI0O K TJI00aTbHBIM u
pEruoHaIbHBIM AKOJIOTUYECKUM
npobsieMaM, apryMEHTHUPOBaTh  CBOIO
TOYKY 3pEHHUS.

Ha3piBaTh npUYMHbBI OSIBJIICHUS
MIPUPOAOOXPAHHOMN ITUKH,

pacKpbIBaTh 3HAUYCHHE Mporpecca JJis
MPEOI0JICHHUS] SKOJIOTUYECKOTO

Kpu3uca
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4.8 | CocyliecTBOBaHUE 1 Cocy1iiecTBOBaHHE MPUPOJIBI U PackpbiBaTh cojepxaHue TEPMHUHOB
MPUPOALI U yenoBeuecTBa. CoXpaHEeHHE u TTOHSTHH: palroHaIbHOE
YeJIOBEUECTBA Oropa3zHoo0Opa3usi Kak OCHOBA IPUPOIOIOIL30BAHUE,  YCTOMYHUBOE

ycToitunBoctu 6mocdepsl. OcHOBa pa3sBUTHE, KOIBOIIOIHSL.
PalHuOHAIBHOTO YNPABICHHA Xapaxkrepu3oBaTh palMOHAIIBHOE
HPAPOTHBIMH PECYPCAMH 1 X HCIIOJb30BAHUE MPUPOJHBIX PECYPCOB;
HCIIONIb30BaHUE. JIOCTHXCHHUS OCHOBHBIE ITOJI0KEHUSI KOHLIEITIIUU
Guosorun YCTOWYMBOTO Pa3BUTHS

Y OXpaHa npupoasl. /Jemoncmpayuu:

Tabauywl u cxemwl: «buocdepa u

YEJI0BEK»

HToro yacoB 1o Teme 9

Pe3epBHOE Bpemst 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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INIEPEYEHDb (KOAU®UKATOP) PACITPEJAEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMbBIX TPEBOBAHWMH K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJTHET'O OBIIIET'O
OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O BUOJIOT'UHN

B denepanbHbIX M perMoHANIbHBIX MPOIEAYpPaX OILIEHKH KauecTBa 00pa3oBaHUs
UCTIONB3YeTCsl MepeyeHb (Koau(pUKaTop) pachpeesieHHbIX MO KiaccaM MPOBEPSIEMbIX
TpeOOBaHUII K pe3yJbTaTaM OCBOCHUS OCHOBHOM 0Opa3oBaTENbHOM MPOrpPaMMBI
CpellHero o011ero 00pa3zoBaHus U AJIEMEHTOB COJEPKaHUS 110 OMOJIOTUH.

10 KJIACC IIpoBepsiemble TPeOOBAaHMS K Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI

Kon [IpoBepsieMble MPEIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MPOBEPSAEMOTO 00pa3oBaTeIbLHOM MTPOTPaMMBbI CpETHETO 00IIero o0pa3oBaHus
pe3ynbTaTa
1 CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIM OUOJIOTUU B CHUCTEME

HAy4YHOTO 3HAHMS  €CTECTBEHHBIX HayK, B (OpMUPOBAHHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA U HAYYHOTO
MHPOBO33pPEHHUS; O  BKIAJE  POCCHUCKMX W  3apyOEKHBIX
YYEHBIXOMOJIOTOB B pa3BUTHE  OWONOTUM;,  (PYHKIIMOHAIBHON
IPAaMOTHOCTH YeJIOBEKA JIJIS PEIICHUS KU3HCHHBIX 3a71a9

2 YMeHHne packpbIBaTh COJEpKAHUE OHOJOTUYECKUX TEPMHUHOB H
MOHSATUM: KU3HB, KJIE€TKA, OPTaHU3M; MeTab0JM3M (OOMEH BEIIECTB U
MpEeBpallleHUe SHEPTrUu), TOMEOCTa3 (camMoperymsius), ypOoBHEBas
OpraHU3aIns )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PETPOTYKITHS),
HACJICICTBEHHOCTh, N3MEHYMBOCTD, POCT U Pa3BUTHE

3 YMeHue  u3naratb ~ OMOJIOTMYECKHE  TEOpuM  (KJIEeTOYHas,
XpOMOCOMHasi, MyTauuoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaBunoBa) u ydeHuss (0 I1eHTpaXx MHOrooOpaszus U
NPOUCXOXKIEHUS  KyJIbTypHbIX  pacteHuid  H.M.  Basuiosa),
ONPENENATh TPAHULIBI X TPUMEHUMOCTH K )KMBBIM CHCTEMaM
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YMeHue BIaJeTh METOJaMH HAydyHOTO I[IO3HAHUS B OHOJOTUHU
(HaOnroieHHE W ONMCAaHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHUU;
OpraHm3alusi ¥ TPOBEJACHHE OHOJOTHYECKOr0 IKCIEPHUMEHTA,
BBIIBIJKCHUE  THIOTE3bl;  BBIIBJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyEMbIMU BEJIMYMHAMU, OOBACHEHUE TOJIYUYEHHBIX PE3y/IbTATOB,
VCIIOJIb30BAaHHBIX HAYYHBIX ITOHATHM, TEOPUHM M 3aKOHOB; YMEHHE
JIeJIaTh BbIBOJIbI HA OCHOBAHUU IOJYYEHHBIX PE3y/IbTaTOB)

YMeHue BBIACIATh CYIICCTBCHHBIE MPU3HAKH BUPYCOB, KIETOK
MPOKApUOT M DJYKAPUOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTHM TMPOIECCOB OOMEHAa BEHIECTB W
MpeBpallleHus] YHEPTUU B KJIETKE, (OTOCHMHTE3a, MIACTUYECKOrO H
PHEPreTHUECKOro  OOMEHa, XEMOCHHTEe3a, MHTO3a,  Meho3a,
OIUIOZIOTBOPEHUS,  Pa3MHOXKEHHS, HWHIUBUIYAILHOTO  Pa3BUTHUSA
opraHu3ma (OHTOTeHE3)

YMeHue NpUMEHSATh TIOJYYEHHBIC 3HAaHHMS I OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl IPUHATHUS MPAKTUYECKUX
pellleHHd B TIOBCEIHEBHOM JKM3HHM B MHEIX oOecredeHus
0€30MMacCHOCTU CBOETO 3J0POBbSI U 3JIOPOBBS OKPYKAIOLIUX JIIOJICH,
cOOJIIOICHUSI HOPM TPAMOTHOTO TIOBEJICHHS B  OKpY’Kalolleu
MPUPOJHOM Cpejie; TOHMMaHue HEOOXOAMMOCTH HCIOJIb30BAHMS
JOCTUKEHUM COBPEMEHHOW OHOJIOTUM U OUMOTEXHOJOTHH st
pAMOHAIBHOTO MPUPOAOTIOIb30BaAHUS

YMeHue pemarb 3JIEMEHTApHbIE T€HETHYECKUE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpPEUIMBAHUE, CLIETUIEHHOE HACIEI0BAHKUE; COCTABIATh
CXEMbl MOHOTUOPHIHOTO CKPEIITMBAHUS

AJI1 Ip€ACKa3aHA HACJICAOBAHUSA ITPU3HAKOB Y OPraHn3MOB

YMeHue BBHINIOJNHATH J1A0OpPATOpHBIE U TMPAKTHUYECKUE pPadoTHI,
coOM0aTh TpaBWiIa MpU paboTe ¢ y4eOHBIM M J1aOOPATOPHBIM
o0opy10BaHUEM

YMeHHe KPUTHUECKH OIICHWBATh U MHTEPIIPETUPOBATH MH(GOPMAIIHIO
OMOJIOTUYECKOTO  COJEpKaHUs, BKIIOYAIONIYI0  TICEBIOHAYYHBIC
3HaHHMS W3 Pa3IMYHbIX HCTOYHMKOB (CMU, Hay4dHO-TIOMYIISIpHBIE
MaTepHabl); TUYCCKHUE AaCIEKThl COBPEMCHHBIX HCCIICIOBAHUN B
OHOJIOTUHU, MEIULIMHE, OMOTEXHOJIOTHU

10

YMeHue co3iaBath COOCTBEHHBIE MMCHhbMEHHBIE U YCTHBIE COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HH()OPMAIIUIO U3 HECKOJIbKUX UCTOYHUKOB,
I'PaMOTHO HMCIIOJIb30BaTh MMOHATUHHBIN anmapat OuOJIOTHH
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HpOBepﬂeMble AJIEMEHTHBI COACPKAHUS

Kon [IpoBepsiemMblii 37IEMEHT COJEPKAHUS

1 buonorus kak Hayka

11 buonoruss — Hayka o *uBoil npupojae. Pons O6uonorun B GpopMupoBaHUU
COBPEMEHHOW Hay4yHOU KapTuHbI Mupa. CucTeMa OMOJIOTUYECKUX HAyK

1.2 Metonpl 1O3HaHUS KUBOM MpUpoAbl (HAOMIOIEHUE, HKCIEPUMEHT,
OINKCaHue, U3MEpPEHHUE, KIacCU(PHUKaAILUsi, MOAECTUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX )

2 JKuBbIe CUCTEMBI U UX OpraHu3anuAa

2.1 JKusble cucTeMbl (OMOCUCTEMBI) KaK IPEAMET U3yUeHUs OUOJIOTHH.
CaoiicTBa OMOCUCTEM U X pazHOooOpasue

2.2 YpoBHH OpraHu3aluu omocucTeMm: MOJIEKYJISIPHO-TEHETUYECKUH,
KJIETOYHBIM, OPraHU3MEHHBIN, TOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIM,
ounochepHbIit

3 XHUMUYECKHUM COCTaB U CTPOCHUE KIIETKU

3.1 XUMHUYECKHN COCTaB KJIETKH. XUMHWYECKHUE DJIEMEHTBI: MAKpPODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boma u MuHepanbHble BemiecTBa. (DyHKIMHU BOABI U
MUHEPAJIbHBIX BEILIECTB B KieTke. [logaep:kanre ocMOTHYECKOTO OaaHca

3.2 | benku. CoctaB u cTpoeHHe OEIKOB. AMUHOKHCIOTHl — MOHOMEPHI OEJIKOB.
He3ameHnMble ¥ 3aMEHHMbIE aMHHOKHUCIIOTHI. AMHHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYypbl O€JIKOBOH MOJEKYJbl (TIEpBUYHAS, BTOpPHYHAS,
TPETUYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE CBOHCTBA OCIKOB.
buonorndeckue GyHKIIMU OCITKOB.

depmeHTHl — Ouosorudyeckue Karanuzatopbl. CTpoeHue QepMeHTa:

aKTUBHBIN LIEHTP, cyOcTpaTHas cnenuduanocts. Kopepmentol. Buramunsl.
Otnmruns pepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB

108



®denepanpHas padbouas mporpamma | buosorus. 10—11 knaccer (6a30BbIi ypOBEHB)

3.3 | VraeBomsl: MoOHOcaxapuiasl (TUIOKO3a, pHOO3a W Ie30KCHPHO03a),
nucaxapuabl (caxaposa, JJaKT03a) W TOJIMcaxapubl (Kpaxmal, TJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

JIumu et TPUTJIALIEPHUIBI, CTEpOUIbI, dbochomunuab.
['uapodunsHOTHAPOPOOHBIE CBOMCTBA. bromornueckne GyHKIMK TUTHIOB.
CpaBHeHUE yTiIeBOJIOB, OEIKOB U JUIHUI0B KaK HCTOYHUKOB YHEPTUU

3.4 Hykneunossie kucinotel: JHK wu PHK. Hykineoruasl — MoHOMEpHI
HyKIenHOBBIX kKucnoT. Ctpoenue u ¢pynkuuu [JHK. Ctpoenue u ¢pynkuuu
PHK. AT®: ctpoenue u GyHKIIH

3.5 [utonorust — Hayka o kinerke. Knerounas teopus. Mertonbl m3ydeHHs
KJIETOK

3.6 |Kmerka kak menoctHas kuBas cuctema. OOIIKMe TMPU3HAKK KIIETOK:
3aMKHyTasi HapykHas MemOpana, Monekynsl JIHK kak renernyeckuit
amnmapar, CuCTeMa CUHTe3a Oeska

3.7 Tunsl KIEeTOK: 3yKapuoTHyeckas M Hpokapuotuyeckas. OcoOeHHOCTH
CTPOEHHUSI NPOKAPUOTHYECKOM KiIeTKU. KierouHas crTeHka Oakrepui.
Crpoenne 3yKapHOTHYECKON KieTKH. OCHOBHBIE OTJIMYHS PACTUTEIBHOM,
KUBOTHOM U TPUOHOMN KIIETKH

3.8 [ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAJIUKC, UX
¢bynkuuu. Ilnasmatuyeckas wmeMOpaHa, ee CBOWCTBA U (DYHKIUU.
[Mutomnasma u ee opraHounbl. OgHOMEMOpaHHBIE OPTaHOWJIBI KIIETKU:
sHpomnazmarndeckas cetb (OIIC), ammapar ['odabmKH, JHU30COMBI.
[lonyaBTOHOMHBIE  OpPraHOMABl  KIETKU: MHUTOXOHAPHUM,  IJIACTUJIBI.
[IpoucxoxaeHne  MUTOXOHAPUM WM IUIACTMA.  Buael  mmactun.
HememOpaHHble OpraHoujpl KJIETKUA: PUOOCOMBI, KJIETOYHBIM ILIEHTp,
PECHHUYKHU, KTYTHUKH.

OyHKIMHA OPraHOMI0B KIETKU. BrirroueHus

3.9 SAnpo — perynsaTtopHslil 1eHTp KieTku. CTpoeHue sapa: siaepHas 000JI04Ka,
KapuoIUiazMa, XpOMaTHH, SIAPBIIITKO. XPOMOCOMBI

3.10 TpaHcnopT BELIECTB B KIETKE

4 JKuzHenesaTeapbHOCTh KIIETKHA
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4.1

OOMeH BelecTB, WM MeTaboau3M. AcCUMUIAIINS (TUTACTUYECKUM 0OMEH)
U JUCCUMUIIAIUSA (PHEPreTUYECKUid OOMEH) — JBE CTOPOHBI €IMHOTO
nmporecca Merabonu3ma. Tumbl oOMEHa BEHIECTB: aBTOTPOQHBIA U
rerepoTpodHbIii. Poins (hepMeHTOB B 0OMEHE BEIISCTB M IPEBpPAICHUN
DHEPTUU B KJIIETKE

4.2

®otocunre3. CBeroBas u TeMHOBas (a3el (oTocuHTe3a. Peakiyu
dotocunTteza. DphekTUBHOCTL PoTocuHTEe3a. 3HaUeHUe (PoToCHHTE3a IS
XU3HW Ha 3emiie. BrnusHue ycrnoBuii cpeapl Ha (OTOCHHTE3 M CHOCOOBI
MOBBIIIICHHSI €0 MPOYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHI.

XeMocHHTe3. XEMOCHHTE3UpYoIIre OakTepuu. 3HaYCHUE XEMOCHHTE3a IS
YKU3HU Ha 3emJie

4.3

OHepreTudeckuii 0OMeH B KileTke. PaciieniieHue BelecTB, BBIJIEICHUE U
aKKyMYJIMpPOBAHHE SHEPIHMHM B KIETKE. JTalbl SHEPreTUYECKOro OOMeEHa.
I'mukonmu3. bpoxkeHne u ero Buipl. KuciopomHoe OKHUCIIEHHE, WIA
KJIETOYHOE AbIxaHue. J(HPEeKTUBHOCTh SHEPTETUYECKOTO OOMEHA

4.4

Peakiuu wmatpuunoro cunHte3a. ['eHernueckas wundopmamus u JIHK.
Peanuzanusi reHetudyecko uHboOpMaluu B KiIeTKe. ['eHeTHUeCKU KO U
ero cpoucrBa. Tpanckpunums — matpuusblid cuHTe3 PHK. Tpancnsaumsa —
ouocunre3 Oenka. KomupoBanume ammHokucnor. Pomns pubocom B
onocuHTe3e Oenka

4.5

Hexkinerounsie popmsl ku3HU — BUpYChl. Mctopust oTkpsiTus Bupycos (..
WBaHoBckuit). OCOOEHHOCTH CTPOCHMS M KU3ZHEACSTEIbHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, KUBOTHBIX M UYEJIOBEKA, BHI3bIBACMBIC
Bupycamu. Bupyc ummyHonepuuurta uenoBexka (BUY) — BozOyaurtens
CIINa. [TpodummakTuka pacnpocTpaHEHUsI BUPYCHBIX 3a00JIeBaHUIN

PasmHoxenue u WHIUBUYAJIbHOC PA3BUTHC OPIraHU3MOB

5.1

Kierounplii 1MWK, WM SKU3HEHHBIM UMK KieTku. MHTepdaza u MuUTO3.
[Tpoueccrl, mnpotekatromme B wuHTEepdasze. Pemnukauus — peaxuus
matpuuHoro cunte3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN Ha0Op —
KapuoTun. JMMIOWAHBIA M  TalJIOUJHBIA  XPOMOCOMHBIE  HaOOpBI.
Xpomatuasl. LluTonornyeckre OCHOBBI Pa3MHOXKEHUSI U MHIUBUAYAJIBHOTO
pa3BUTHS OPraHU3MOB.

Henenue ximetku — muto3. Crtaguu mutos3a. IIporeccel, mpoucxosiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOOTMYEeCKUi CMBICIT MUTO3a
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5.2

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U mosioBoe. Buasl 6ecnionoro
Pa3MHOXKEHHUS: NI€JICHUE HAaJIBOE€, IIOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX,
ciopooOpa3oBaHue, BEreTaTMBHOE  pa3MHOXKeHue.  VcKyccTBeHHOe
KJIOHUPOBAHHE OPTaHU3MOB, €TO 3HAUYCHUE JIJISI CENIEKIIUU

5.3

[TosroBOE pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJOTO.

Meito3. Ctaguu meriosa. [Iporecchl, MpOUCXOISIIIME HA CTaauaX Meio3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornueckuit cmbica u
3HAYCHUE Mero3a

5.4

['ameTorenes — IIponecce 06p3.30BaHH}I IMOJIOBBIX KIICTOK Y JKHMBOTHBIX.
[IonoBbie Kene3bl: CEMECHHUKH M SHUYHUKH. O6paBOBaHI/IC H Pa3BUTHC
ITIOJOBBIX KJICTOK — I'aMCT (CHepMaTOBOI/II[, HﬁHCKHeTKa) — CIICPMATOI'CHC3 U
oorene3. OCOOEHHOCTH CTpOCHUA SIMIEKJICTOK U CIICPMAaTO30HUI0B.

OmnonotBopenue. [TapreHorenes

5.5

NunuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpPHOHAIBLHOE pa3BUTHE
(amOpuorenes). Otambl SMOPHOHAIBHOTO Ppa3BUTUS Y MO3BOHOYHBIX
YKUBOTHBIX: JIpOOJEHHUE, racTpyisiuus, opraHorenes. IlocramOpuonanbpHoe
pazBuThe. THUIBI MNOCTAMOPHOHAIBHOTO PpAa3BUTHUSA: MPSAMOE, HENPSMOE
(lnymHOUHOE). BrnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKACHHBIE YPOICTBA.

Poct u pasButne pacreHmii. OHTOreHe3 LBETKOBOTO PACTEHHMS: CTPOCHHE
CEMEHH, CTaIUH PA3BUTHS

HaCJ'IeI[CTBeHHOCTB N UBMCHYHNBOCTHb OPIraHu3MOB

6.1

[IpenmMer m 3amaunm reHeTHKd. McTtopus pa3BuTUsA TE€HETHKH. Bxian
POCCUHCKMX U 3apyOeXHBIX YYEHBIX B pa3BUTHE TIE€HETHUKU. MeTombl
T€HETUKH (ruOpUI0IOTHYECKHH, [IUTOTCHETUYECKUH,
MOJIEKYJIIpHOT€HETUYECKHi1).  OCHOBHBIE = T€HETUYECKHE  TOHATHUA.
['eHeTnyecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpELIMBaHUN

6.2

3aKOHOMEpPHOCTH HacleIOBaHMs IPU3HAKOB, yCTaHOBJIEHHKIE ['. Mennuenem.
MonorubpuiHoe ckpelmuBanye. 3aKoH eIMHO00pa3rs THOPUIOB IEPBOTO

nokoJieHus. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenMBaHWE. 3aKOH HE3aBUCUMOTO  HaCJeAOBaHUS
npu3HakoB. lluToreHeTnueckne OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUSI.
AHanusupymolee cKkpemuBanue. Mcnoib30BaHre aHaIU3UPYIOLIETO

CKpCIIuBaHuA I OIIPCACICHNA I'CHOTHIIA ocoou
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6.3

CuerieHHoe HacieqoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CIEIUICHHOMY HAacJIeIOBaHUIO TeHOB. HapyiieHue cieruieHuss reHoB B
pe3ynbTare KpPOCCHUHIOBEpa. XPOMOCOMHAs TEOPHUSl HACIEACTBEHHOCTH.
['eHeTnueckue KapThl.

['enernka nosia. XpoOMOCOMHOE OIPEIEIICHUE T07a. AyTOCOMBI U MOJIOBBIE
XPOMOCOMBI. ['oMorameTHble = W TeTepOraMeTHbIE  OPTraHU3MBI.
HacnenoBanue npu3HaKoB, CIETUICHHBIX C [TOJIOM

6.4

N3MEHUYHBOCTS. Buner U3MEHYUBOCTH: HEHACJIEICTBEHHA U
HacleCTBeHHas. Ponb cpenpl B HEHACIEACTBEHHOM W3MEHYHMBOCTH.
XapakTepucTuka MOJAU(PUKAITMOHHON M3MEHUYMBOCTU. BapuallMOHHBIA Psij
U BapualuoHHas kpuBas. Hopma peakuuu npusHaka. KonudecTBeHHbIE U
KAaUECTBCHHbICE  MpPU3HAKM M WX Hopma  peakumu.  CBoiicTBa
MOIM(PUKAIIMOHHOW N3MEHYUBOCTH

6.5

HacnencrBeHHasi, wiM reHOTUNMYECKas, M3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 M MOJOBOW MpoLleECC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalMoHHass U3MEHYMBOCTh. Knaccudukanus MyTanuii:
TE€HHBIE XPOMOCOMHBIE, TE€HOMHBbIE. YacTorTa W MNPUYMHBI MYTAIUU.
Myrarenssie (GakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACJEICTBEHHOM
n3meHunsoctu H.M. BaBunosa

6.6

['enetuka uenoBeka. Kapuotun udenoBeka. OCHOBHBIE METOMbI T'€HETHUKHU
YEJI0BEKA: reHeaJIOTHYeCKUH, OJIM3HEIOBEIH, IIMTONeHETUYECKU,
OMOXUMUYECKU, MOJIEKYJISIPHO-TEHETUYECKU . CoBpemeHHOE
ONIPEAEIICHUE TE€HOTHIIA: ITOJJHOTEHOMHOE CEKBEHUPOBAHMUE,
FEHOTUNUPOBAaHUE, B TOM uuciae ¢ nomompo  [II[P-ananusa.
HacnencrBennsie 3a0oyieBaHUs 4eJOBEKa: TeHHbIE O0je3HU, OOJE3HU C
HACJICJICTBEHHOM  MPEepaclooKeHHOCThIO, XPOMOCOMHBIE  OOJIE3HHU.
ComMatnueckue W reHepatuBHble MyTanuu. [IpunHiunel 310poBoro odpasa
YKU3HH, TUAarHOCTUKH, TPOMUIAKTUKN U JICUCHUS] TEHETUYECKUX OOJIe3HEH.
Menuko-reHeTU4eCKOEe  KOHCYJbTUPOBAHWE. 3HAYEHUE  MEIULIMHCKOMN
TEHETUKA B TPENOTBPAIICHUM M JICYCHUH TEHETUYECKUX 3a00JeBaHUN
YEeJI0BEKa

Cenexius opraHnu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuys Kak HayKa U MPOLECC. 3apOKIACHUE CEIEKIUN U TOMECTUKALINS.
VYuenue H.W. BaBuiioBa o meHTpax mpoUCXOXKACHUS U MHOTOOOpa3us

KYJbTYPHBIX pacTeHuil. LIeHTphl MpOUCXOXKACHUS TOMAIIHUX YKUBOTHBIX.
Copr, nopoza, mramMmm
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7.2

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MaccoBbI U MHANBUIYAIbHBINH 0TOOPHI
B CENeKIMU  pacTeHud W  KUBOTHBIX. OIleHKa  BKCTephepa.
BIM3KOpOACTBEHHOE CKpelllMBaHUEe — HWHOpuAMHT. Ywucras JUHUSL.
CkpemuBanvie 4UCTbIX JuHUK. [ereposuc, wiu TUOpUAHAS cuUIA.
HeponctBenHoe ckpemuBanue — ayTopuauur. OTaaieHHas ruOpuan3anus
u ee ycrexu. MIckycCTBeHHbIN MyTareHes v MojgyyeHue MOJIUILIIONIOB.

I[OCTI/I}KGHI/IH CCIICKIIUH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIaHu3MOB

7.3

broTexHoIOrHs Kak OTpacib NMPOU3BOACTBA. ['€HHAs MH)KEHepus. OTalbl
coznanus pekomOuHantHo JIHK u Tpancrennsix oprannsmon. Kierounas
uHxkeHepus. Kinetounbele KynbTypbl. MHUKPOKIOHAIBHOE pa3MHOYKEHUE
pacteHuii. KiloHMpOBaHKME BBICOKONPOAYKTHBHBIX CEJIbCKOXO03IHCTBEHHBIX
OpraHU3MOB. OKOJOTMYEeCKMEe U 3dThdyeckue mnpoodiembl. MO —
IeHETUYECKU MOIU(PUIIUPOBAHHBIE OpPTraHU3MBI
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11 KJTACC IlpoBepsiemble TPeOOBaHMSA K pe3yJIbTATaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

Kon [IpoBepsiemMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHS] OCHOBHOM
IPOBEPSEMOIO 00pa30BaTeIbHOM IPOrpPaMMBbI CPEAHETO 001Ero 00pa3oBaHUs
pe3yapTrara
1 ChopMupoBaHHOCTh 3HAHUW O MECTE M POJHM OMOJIOTHUU B CHCTEME

HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUH
COBPEMEHHOU €CTECTBEHHOHAy4YHOW KapTUHBI MHpa U HAy4HOIO
MHUPOBO33pEHHUS; O  BKIAJE  POCCHUHCKMX U  3apyOeKHBIX
YUEHBIXOMOJIOTOB B pa3BUTHE OWMONOTHM;  (PYHKIHOHAJIBHOM
I'PAMOTHOCTH Y€JIOBEKA ISl PELICHM )KU3HEHHBIX 3a/1a4

2 YMeHue packpbIBaTh COJACpPKAHUE OHOJOTMYECKHUX TEPMUHOB U
MOHSATUH: BUJ, NOMYJSALUS, TEHO(DOH, SBOJIONHUS, IBUKYIIAE CUIIBI
(dbakTophI) ABOJIIOLINH, MIPUCIIOCOOJICHHOCTh OpraHU3MOB,
BUJI000pa30BaHue,  dKoJOoThuYeckue  (haKTOphI, HKOCUCTEMA,
MIPOYIICHTHI, KOHCYMEHTBI, PEAYIIEHTHI, IIETIH MTUTAHUSA,

HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa

3 YMeHue uznaratb OMOJIOrHuYecKue Teopun (3BOMIOLMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKas TEOpHUsl  JBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apozpiieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHuil u myten sBomonuu A.H. CeBepiioBa, yueHus
o Ouochpepe B.M. Bepnaackoro), omnpenenasiTb TpPaHULBI HX
NPUMEHUMOCTH K KMBBIM CHCTEMaM

4 YMeHue BIajeTh METOJaMU HAy4YHOTO IIO3HaHUS B OHOJIOTUU
(HaOyroZiIeHMe W OMNMKMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SBIICHH;
OpraHu3aids © TPOBEIACHHUE OHOJIOTMYECKOr0  SKCIICPUMCHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIBICHHWE  3aBUCUMOCTH  MEXKIY
UCCIIeNYyEMbIMU BETUIMHAMU, O0BSICHEHNE TIOJIYYCHHBIX PE3yJIbTaTOB,
WCMOJIb30BAaHHBIX HAyYHBIX TMOHSTHM, TEOPUM M 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYECHHBIX PE3YJIHTATOB)
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3) YMeHHEe  BBIACKATH  CYIIECTBEHHbIE  IPU3HAKM  CTPOCHHUS
OMOJIOTMUYECKUX OOBEKTOB: BHJIOB, TOMYJSALUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOTrEOIEHO30B M  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HAaCJIECTBEHHON U3MEHYUBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUs, NPUCIOCOOIEHHOCTU
OpPraHM3MOB, JCUCTBUS SKOJOTHUECKHX (PAKTOPOB HAa OpPTaHU3MBI,
IIEpEeHOCAa  BEIIECTB M IOTOKA DJHEPrMM B JKOCHUCTEMAX,
AHTPOIIOTEHHBIX

M3MEHEHUN B DKOCUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEILIECTB
1 OMOTEOXUMHUYECKHX ITUKIIOB B Onocdepe

6 YMeHue TpUMEHSTh TMOJYYCHHBIE 3HAHUA IS OOBSICHEHUS
OMOJIOTMYECKUX TPOLIECCOB U SABJICHUM, /ISl IPUHATHS MPAKTUUECKUX
pellleHH B TIOBCEIHEBHOM JKM3HHM B ILeIIX oOecrnedyeHus
0€30MacCHOCTU CBOETO 3JI0POBbSI U 37I0POBBSI OKPYKAIOIIUX JIIOJIEH,
cCOOJIIOICHUSI HOPM TPAMOTHOTO TMOBEICHUS B  OKpYKaIOIIEH
NPUPOJHOM Cpejie; TMOHUMaHUE HEOOXOAUMOCTH HCIOJb30BAHUS
TOCTUKEHUU

COBpGMGHHOﬁ OMOJIOTUH AJI palliOHAJIBHOT'O IIPHUPOAO0IIOJIb30BAHUA

7 YMeHue pemarh 3jeMeHTapHble OUOJIOTHYECKUE 3aJauH, COCTABISATh
CXEMBbI IIEpeHOCca BEIIECTB U SHEPTUHU B IKOCUCTEMAX (1[E€MY MUTAHUS)

8 YMeHHE BBIONHATH JIA0OPATOpPHBIE U TPAKTHUYECKHE pPabOoTHI,
cOOI0O/IaTh TIpaBWiIa MpU padoTe ¢ y4eOHBIM M J1aOOpaTOPHBIM
o0opy10BaHUEM

9 YMeHHne KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO

OMOJIOTUYECKOTO  COJEpKaHMUs, BKJIOYAIOIIYI0  IICEBJOHAYYHBIE
3HaHUS W3 pa3nU4HbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJISIpHBIE
MaTepualibl); paccMaTpUBaTh I100ATbHbBIE YKOJIOTHYECKUE TPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
NO3ULIUIO

10 YMeHue co3iaBath COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHNS,
0000111ast OMOIOrMYECKY 0 HHGOPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,
I'PaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH

IIpoBepsieMbie 3JIeMEHTBI COAEPKAHUS
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Kox

[IpoBepsiemMblii 37IEMEHT COAEPKAHUS

DBOJIIOIIMOHHAS OMOJIOTHSA

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBupnerenbctBa 3BononMH. [laneoHToMOrMYECKHE: MOCIET0BATEIbHOCTD
MIOSIBJICHUSI BUJIOB B TAJICOHTOJIOTUYCCKON JICTOMUCH, TIEPEXOIHBIE (DOPMBI.
buoreorpadudeckue: cxoIcTBO W pasznuune (ayH U QJop MaTEpUKOB H
OCTPOBOB. DMOPHOJOTHYECKHE: CXOACTBA M PA3NUUYUS SMOPUOHOB Pa3HbBIX
BUJIOB TMO3BOHOYHBIX. (CpaBHUTEIHLHO-AaHATOMUYECKHE: TOMOJOTUYHBIE,
aHAJIOTUYHEIE, PyIUMEHTapHbIE OpraHbl, aTaBU3MBL.
MotekynapHOOMOXMMUYECKHE: CXOJCTBO MEXaHW3MOB HACJICICTBEHHOCTH
Y OCHOBHBIX METa0OIMUECKUX IMyTeH Yy BCEX OPTraHU3MOB

1.2

OpomonmonHas teopusi Y. JlapBuna. IIpennocbuiki BO3HUKHOBEHUS
napBUHM3Ma. JIBWKyliuMe Cuibl  JBOJMIOUMM  BUAOB 10 JlapBuny
(M30BITOYHOE  PAa3MHOXKEHUE npu OTPAHUYEHHOCTH pECypCOB,
HeonpeieTIeHHas

N3MCHYHMBOCTD, 6opb6a 3a CyImIcCTBOBAHUC, €CTECTBCHHBIMN OT60p)

1.3

Cunretruueckast teopusi »Bomoiuu (CTD) W OCHOBHBIE €€ TOJIOKEHHUS.
MuxkposBodttorus. [Tomynsiiusa kak eIMHUIA BUJIa U SBOJIOLIUU

1.4

JIBrokymue cuiibl ((hakTOphl) SBOIIOIMK BUJIOB B TIpUpoJie. MyTallMOHHBIHI
npolecc M KOMOMHATUBHAsg HW3MEHYUMBOCTh. [lomyNsiliMOHHBIE BOJHBI U
npeiid reHoB. WM3omsmms w  murpanus. EcrecTBeHHBIH OTOOpD —
Hampapisomuid  ¢akrop 3BoionMU. DPOpMBI  €CTECTBEHHOTO OTOOpA.
[Tprcnoco0IeHHOCTh OPraHMW3MOB KakK pe3yibTarT sBosouuu. I[Ipumepsl
MPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTALH.

Bun wu BumoobOpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI

BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0THIeCcKoe

1.5

MakposBomonusi. Dopmbl  3BOIIOLMU:  PUIIETHYECKas, JWBEPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMoCTh 3BOIIOLUN

BoO3HUKHOBEHUE U PAa3BUTHE KU3HU HA 3eMJIe

2.1

JloHay4yHbIE TIPENICTABICHUS O 3apOKIACHUM >KU3HU. HaydHble THUIOTE3bI
BO3HMKHOBEHUS XKU3HHU HA 3emJie: aOMOreHe3 U MaHCIepMus. XUMHIecKas
ABOJIIONMS. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMHUUYECKON SBOJIIOIUU.
HauaneHble aTanbl Ouosiornyeckoi sposronuu. ['munmoreza PHK-mupa.
[IepBbie keTKH 1 UX 3BOMOLUA. POPMHUPOBAHME OCHOBHBIX TPYMIT KUBBIX
OpraHu3MOB
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2.2

Pa3Butue xu3Hu Ha 3emiie 1o 3pam U nepuoaam. Kartapxei. Apxelickas u
npotepo3oiickas 3pbl. [lameo3oiickas spa u ee MepHOIbl: KEMOPHICKHUH,
OPAOBUKCKHUM, CHIIYPUHUCKHM, JNEBOHCKUW, KAMEHHOYTOJIbHBIA, TEPMCKHUM.
Me3030HCKast 3pa U €€ MEPUObl: TPUACOBBIN, FOPCKUNA, METIOBOM.
KaliHo301icKass 3pa W €€ TNepuoapl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AQHTPOINOTCHOBBIA. XapaKTEPUCTUKA KJIMMATa U I'€OJOTUYECKUX MPOLIECCOB.
OcCHOBHbBIE 3Tambl 3BOJIIOLIUHA PACTUTEIBHOTO W KUBOTHOTO MHPA.
Apomopho3bl y pacTeHUH U )KUBOTHBIX. [losiBIICHIE, pacliBET U BRIMUPAHUE
TPYIII )KUBBIX OPTAHU3MOB

2.3

Cucrema OpraHMyeckKoro Mupa Kak OTpakeHHe 3BOIOUUUA. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB

2.4

BBOJIIO]_II/I}I YCJIOBCKA. AHTpOHOJ'IOI‘I/IH KaK HayKa. PazButne Hpe,Z[CTaBJIGHI/Iﬁ
O IMPOUCXOKACHUHN YCIIOBCKA. MCTOI[BI HN3Y4YCHUS aHTPOIIOTCHE3A. CXOI[CTBa
H pas3iindug YCIOBCKA H JKHUBOTHBLIX. CucremMaTuueckoe IOJI0KEHHUE
YCJIOBCKA.

JBrwxymue  cuibsl  (pakTtopsl) — aHTpomoreHeza.  HacneacTBeHHas
U3MEHYMBOCTb U €CTECTBEHHBIH 0TOOp. OOuIeCTBEHHBI 00pa3 KHU3HHU,
W3rOTOBJICHUE OPYAUI TPyAa, MBIIIUICHHUE, PEYb

2.5

OCHOBHBIE CTaAMM W BETBU DHBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH,
Yenosek ymensil, UenoBek npsaMoxoAsaiinii, YenoBeK HeaHAEpPTaJbCKUM,
YenmoBek  pa3ymHbli. Haxoaku  MCKOMAaeMbIX  OCTAaHKOB,  BpeMsi
CYILIECTBOBaHMs, OOJACTh pacnpoCTpaHEHUs, OOBEM TOJIOBHOTO MO3Ta,
o0Opa3 *KU3HU, OPYAUS

2.6

UenoBeueckne packl. OCHOBHBbIE OOJNBIIME pachl:  €BPOMEOUTHAS
(eBpaswmiickas), HErpo-aBCTpaJiouJHas (IKBaTOpHUAJIbHAS), MOHTOJIOWTHAS
(a3uarcko-amepukaHckasi). UepTbl NpPUCIOCOOJEHHOCTH TMPEIACTABUTENCH
YEJIOBEUECKUX pac K YCIOBUSIM CYIECTBOBaHMs. EAMHCTBO YeIOBEUECKHUX
pac. Kputnka pacuzma

Opranusmbl U OKpyXxarolas cpeaa

3.1

DKOJIOTHS KaK HayKa. 3a1auu U pa3Jielibl SKOJIOTrud. MeToabl
HKOJIOTHYECKUX UCCIEOBAHUM. DKOJIOTHYECKOE  MHUPOBO33PEHUE.
Cpenpl oOUTaHUsI OPTaHU3MOB: BOJHAs, Ha3eMHO-

BO3/IyIIHAsI, TOYBEHHAs, BHYTPUOPTaHU3MEHHAs
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3.2

Okonorudeckue Qakropsl. Kimaccuduxamus sxomoruyeckux (¢HakTOpOB:
abuoTHyeckue, OMOTUUECKUE U aHTPOIOreHHbIe. JleficTBUE IKOJIOTUYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI

3.3

Abuotnyeckue (HaKkTOphl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[TpucniocoOaeHust OpraHu3MOB K AEUCTBHIO A0MOTHUYECKUX (PaKTOPOB.

buosornueckne puTMsl

3.4

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIEVCTBUM:
KOHKYPEHIIUS, XHWIIHUYECTBO, MApa3uTU3M, MYTyallu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpalu3M. 3HAUCHHE
OMOTHYECKUX B3aMMOJCHCTBUM ISl CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKUE XAPAKTEPUCTUKU NONyAnuu. OCHOBHBIE IOKAa3aTeNH
MONYJIALMU:  YUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEpPTHOCTb,
IIPUPOCT, MUTpanysl. J[MHAMUKa YMCIEHHOCTH MOMYJISLIUU U €€ PETYISALAS

COO6H.[CCTBa H 3KOJOI'MYCCKHUE CUCTCMBI

Coo01iecTBO Opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
MIPOCTpAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-qomMmuHanTel. CBS3U B
OHOIIEHO3€E

4.2

Dxosornueckue cucrembl (dKocuctemsbl). [loHsTHe 00 »dKocHcTEME W
ouoreorieHosze. yHKIIMOHATBLHBIE KOMITOHEHTBI YKOCUCTEMBI:

IPOAYLIEHTBI, KOHCYMEHTBI, peAyLeHThl. KpyroBopoTr BemECTB M IMOTOK
HEPruM B 3KocucTteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCHUCTEMBI.
[Tumessle nenu u cetu. OCHOBHBIE MOKA3aTeIM 3KOCHCTEMBI: OHOMacca,
OPOAYKUHUA. DKOJOTMYECKHE MHUPaMUJbl: TMPOAYKIHMH, YHUCICHHOCTH,
onomaccel. (CBOWCTBAa JKOCHCTEM: YCTOMYMBOCTb, CaMOPETYJISIIHS,
pa3sutue. Cykueccus

4.3

[IpupoaHbie SKOCUCTEMBI. IKOCUCTEMBI 03€P U PeK. IKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buosornueckoe W XO3SWCTBEHHOE  3HAYEHHE  arpodKOCUCTEM U
ypOOIKOCUCTEM.

buopasnooOpaszue kak Qaktop ycTOMYMBOCTH dKocucTeM. CoxpaHEHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie
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4.4

Yuenune B.M. Bepnaackoro o 6mocdepe. 'paHuIipl, coctaB u CTpyKTypa
ouocdepsl. JKupoe BeriecTBo U ero GyHKIUU. OcoOeHHOCTH OMocdepbl Kak
MI00ATBHON PKOCHUCTEMEBI. J[MHaMuueckoe paBHOBECHE W 0OpaTHas CBSI3b B
onochepe. KpyroBopoTsl BeIecTB 1 OMOr€OXUMHUYECKHE IUKIIBI AJIEMEHTOB
(yrnepoaa, azora). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoseuectBo B Ouocdhepe 3emuin. AHTPONOTEHHbIE M3MEHEHHS B
ounocdepe. ' mobaTbHBIE YKOJIOTHYECKUE TIPOOIEMBI.

OcHOBa panMOHAIBHOIO YIPABICHUS IPUPOJHBIMU pPECYpCaMH M HX
UCIOJIb30BaHue. JlocTHKeHUs: OMOJIOTUH U OXpaHa MPUPOIbI

119



	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 КЛАСС Тема 1. Биология как наука
	Тема 2. Живые системы и их организация
	Тема 3. Химический состав и строение клетки
	Тема 4. Жизнедеятельность клетки
	Тема 5. Размножение и индивидуальное развитие организмов
	Тема 6. Наследственность и изменчивость организмов
	Тема 7. Селекция организмов. Основы биотехнологии
	Тема 1. Эволюционная биология
	Тема 2. Возникновение и развитие жизни на Земле
	Тема 3. Организмы и окружающая среда
	Тема 4. Сообщества и экологические системы
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ  ПО БИОЛОГИИ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	10 КЛАСС
	11 КЛАСС
	ПЕРЕЧЕНЬ (КОДИФИКАТОР) РАСПРЕДЕЛЕННЫХ ПО КЛАССАМ ПРОВЕРЯЕМЫХ ТРЕБОВАНИЙ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ И ЭЛЕМЕНТОВ СОДЕРЖАНИЯ ПО БИОЛОГИИ
	10 КЛАСС Проверяемые требования к результатам освоения основной образовательной программы
	Проверяемые элементы содержания
	11 КЛАСС Проверяемые требования к результатам освоения основной образовательной программы
	Проверяемые элементы содержания (1)

