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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY Uil ONPENEICHUs
NOAXOJ0B K (OPMUPOBAHUIO CcoAep)KaHHUs ydeOHOro mnpenmera «buomorus» cocTaBHIIM:
koHuentyanbabie nojoxenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJEpKaHUA,
pe3ysIbTaToB OOydYeHHs W TPeOOBaHMI K YpPOBHIO HOATOTOBKH BBHITYCKHHUKOB, IOJIOXKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmmero obpasoBanus B Poccuiickoit @enepanny, a Takke MOIOKEHHUS O crienn(puKe ONOIOTHH,
¢¢ 3HAUCHWH B ITO3HAHWH KHUBOU npupoasl H oOecrieueHuun CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obmectBa. CoriacHO Ha3BaHHBIM IMOJIOKEHUSIM OIPEAEICHBI OCHOBHBIC (DYHKIIMHU ITPOTPAMMBI I10
OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6MoJIOTHH JaeT MPEICTaBICHUE O HeNsaX, 00 o0mel cTparernu o0y4eHus,
BOCIIMTAHUS M pa3BUTUS O0O0ydarolIMXCs cpeacTBaMM ydyeOHoro mnpeamera «buomnorusy,
orpezieNsieT 00s3aTeNbHOE NPEJAMETHOE COJep)KaHHe, €ro CTPYKTYpY, pacIpeleiieHue II0
pas3zenam M TeMaM, PeKOMEHIYyEeMYI0 MOCIIEI0BAaTEeIbHOCTh M3y4EeHUs y4eOHOro MaTepHuaa C
Y4ETOM MEXKITPEMETHBIX U BHYTPUIPEAMETHBIX CBSI3€i, JJOTUKM 00pa3oBaTEeIBLHOTO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B mnporpamMe mo OHOJOTMHM TaKXe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEJMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HopMUpOBaHHUH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM JEATEIbHOCTH/y4eOHBIX JCHCTBUN 00yUYarOIIUXCs 110
OCBOCHHUIO COJICpKaHHSI OMOJIOTHYECKOTO OoOpa3oBanus. B mporpamme mo Owmomnormm (10-11
KJacchl, 0a30BbI YPOBEHb) peaIM30BaH MPUHIIMII MPEEMCTBEHHOCTH B M3yYCHHU OHOJIOTHH,
Oylarojapst 4eMy B HEW MPOCMATPHBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHWMU, CBS3aHHBIX C
(dbopMUPOBaHHEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, [ICHHOCTHBIX OPUEHTALUN JINYHOCTH,
9KOJIOTHYECKOTO MBIIIUICHUS, TPEACTABICHUH O 370pOBOM o0Opa3e JXKH3HH H OCpeKHBIM
OTHOIIEHMEM K OKpyXawmleid mpuponHoil cpeae. I[loaToMy Hapsagy ¢ u3ydyeHUEM
00IICONOIOTHUECKAX TCOPHA, a TaKXKe 3HAHWN O CTPOCHHH JKHUBBIX CHCTEM Pa3HOTO paHra u
CYITHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IPOILIECCOB B MpOrpamMme MO OHOJOTHH YIEICHO
BHUMAHHUEC HUCIIOJB30BAHUIO ITOJTYYCHHBIX 3HaHUH B HOBCGHHGBHOI\/JI JKU3HU [JId  PCIICHUA
NPUKIAIHBIX 3a7a4, B TOM 4YHUCIe: MPO(UIAKTUKA HACIIEJCTBEHHBIX 3a00JIeBaHMII YeNOBEKa,
MEINKO-TEHETUYECKOTO KOHCYJIbTUPOBAHHS, OOOCHOBAaHHS JKOJOTHUYECKH IIeJIecO00pa3HOro
MOBE/ICHUS B OKPYXKAIOIIe MPUPOIHON cpelie, aHalu3a BIUSHUS X03IHCTBEHHOU JAeITeTbHOCTH
YCJIOBCKAa Ha COCTOAHHUE HNPHUPOAHBIX WM HCKYCCTBCHHBIX OKOCHUCTEM. VYcuieHue BHUMaHHUA K
NPUKIAJHON  HAmpaBIeHHOCTH  yueOHoro  mpeamera  «buojorus»  MpPOAMKTOBAHO
HEO0OXOIUMOCTBIO 00CCIICUSHHS YCIIOBHIA JUTSl PEIICHUS OJHON M3 aKTYaJIbHBIX 33/1a4 IKOJIHHOTO
OMOJOTHYECKOT0 00pa3oBaHUs, KOTOpas TMpeArnonaracT (OpPMUPOBAaHHE Y OOYYAIOIIUXCS
CIIOCOOHOCTH anarnTupoBaTbCd K HM3MCHCHHAM AWHAMHWYHO Pa3BHUBAIOUICTOCSA COBPEMCHHOI'O
MUpA.

Buomornst Ha ypoBHEe cpemHero oOmiero oOpa3oBaHUsI 3aHUMaeT BaxkHoe mecto. OH
obOecrieunBaeT (GOpMUPOBaHHE y OOYUYAIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPA,
pacmupsieT 1 00001IaeT 3HaHUS O )KUBOM MPHUPOJE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLMU, CO3/1aeT YCJIOBUSA JUIS: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJIEHHS, [IGHHOCTHOTO OTHOIIICHHUS K KUBOU MPHUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OMONIOTHA UMEET TakKXKe JUIsl pPEIIeHUs BOCIMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero ooOpa3oBaHus, couuainzauuu odyyatomuxcs. M3yuenue
OuooruM 00ecrneynBaeT ycaoBus s JOPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U WHGOOPMAIMOHHBIX HABBIKOB, ACTETUYECKOH KYIbTYphI, CIIOCOOCTBYET HWHTErpalluu
OMOJOTHYECKUX 3HAHUI C MPEJCTABICHUSMU M3 JIPYrHMX Yy4eOHBIX IMPEIMETOB, B YaCTHOCTH,
¢buzuky, xumun U reorpaduu. HazBanHble MONOKEHUS O MpeAHA3HAYEHUH y4eOHOTo mpeameTa
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«buoorusy coctaBuiIm OCHOBY IJI OIIPECACIICHH ITIOAXO0A0B K OT60py U CTPYKTYPUPOBAHUIO €TI0
COACpIKaHuA, NPCACTABJICHHOI'O B IPOTpaMME 110 OHOJIOTHH.

OT160p comeprkanus yueOHOro npenmeta «brosnorus» Ha 6a30BOM YPOBHE OCYIIECTBIICH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs JTOJIKHBI
OCBOWTH 3HAHHS M YMEHHsI, 3HAUUMbIE i1 (popMUpOBaHUs OOIICH KYJIbTYpBI, ONPEACIISIOIINe
NIOBEJICHUE YEJIOBEKa B OKPYXKAIOIIEH NPUPOIHON cpeae, BOCTpeOOBAaHHBIE B IOBCEIHEBHOU
KU3HU M TPAKTHYECKOW JesTenbHOCTH. Oco0oe MecTO B 3TOH CHCTEME 3HAHWH 3aHUMAOT
DJIEMEHTHI COJCPIKAHMSI, KOTOpPBIE CIY>KaT OCHOBOH Il ()OPMUPOBAHUS MPEACTABICHUN O
COBPEMCHHOM €CTECTBEHHOHAYYHOW KAapTHHE MHUpPAa W LEHHOCTHBIX OPHEHTAIMSAX JIMYHOCTH,
CIIOCOOCTBYIONTUX T'yMaHU3AIMHA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CtpykTypupoBaHHe cCOJep>KaHUs y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTuU
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUYUTENIbHBIX OCOOEHHOCTAX
YKUBOU PUPO/IBL, O €€ YPOBHEBOM OPraHU3allly U SBOIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaKk Hayka. MeToJlbl Hay4yHOTro Mo3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Omosornyeckas cucremay, «CucrteMa 1 MHOTooOpa3ue OpraHndecKoro MHpay, « IBOIIOIUS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Ienp w3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
O00y4JaloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHU3allii >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O00OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHne menu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelIeHueM caeIyIomuX 3a/au:

— OCBOEHHME OOYYaIOUIUMUCS CUCTEMBbl 3HAHMM O OMOJIOTMYECKUX TEOPUSIX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBWiaxX, CIY)KaIllMX OCHOBOH Ui (opMHpOBaHHUSA
NPEJICTABICHUH O €CTECTBEHHO-HAYYHON KapTMHE MHpa, O METOoAaX HAay4YHOIO IO3HaHMS,
CTPOEHUHU, MHOT000pasMM U OCOOEHHOCTSAX JKHMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHU3aluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

— ¢opmupoBaHue y 00ydJarouuxcs Mo3HaBaTeIbHBIX, HHTEIUIEKTYAIbHBIX 1 TBOPUYECKUX
CITOCOOHOCTEN B MPOIECCe aHAIW3a TAHHBIX O MYTAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3IJISI/IOB,
UJed U MOJXO0JI0OB K M3YUEHHUIO KUBBIX CUCTEM PAa3HOTO YpOBHSA OpraHU3allMM; CTAaHOBJIEHUE Y
oOyyJaronuxcst 001en KyabTypbl, (G YHKIIMOHATEHON TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH
U OLICHUBATh SBJICHHUS OKPYKAIOIIET0 MUpA JKUBOM MPUPOJbI HA OCHOBAHWU 3HAHWUW U ONBITA,
MOJTYYCHHBIX TIPU U3YYCHUH OUOJIOTHH;

— (bOpMI/IpOBaHI/IC y OGy‘-IB.IOH.II/IXC}I YMCHI/Iﬁ HIUTIOCTPUPOBATHL 3HAYCHUC OMOJIOTNYECKUX
3HAaHUM B Hp&KTPI‘—ICCKOfI ACATCIIBHOCTH YCJIOBEKA, Pa3sBUTHHU COBPEMCHHBIX MCIUIMHCKUX
TEXHOJIOTUH U ar pOGI/IOTCXHOJIOF I/Iﬁ;

— BOCTIUTaHUE yOEXKIECHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM TPHPOJIBI,
HEO00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS SITHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTMYECKHUX MCCIICIOBAHNM;

— OCO3HaHUE [IEHHOCTH OMOIOTUYECKUX 3HAHUM JUTs TOBBIILIEHHSI YPOBHS SKOJIOTHUECKON
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

— NpUMEHEHHE NPUOOPETECHHBIX 3HAHUN U YMEHUH B MOBCEITHEBHON KU3HH JJISI OLIEHKU
MOCJIC/ICTBHM CBOEH NIEATETLHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIEH cpeae, COOCTBEHHOMY
3JI0pOBbI0, 00OOCHOBAHHE U COOIIOZCHNE Mep MPOPUIAKTHKH 3a00JI€BaHHIH.
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B cucreme cpennero oobumiero oOpasoBanusi «buonorusi», usydaemas Ha 0a30BOM YpOBHE,
SIBIISIETCSI 00S3aTETLHBIM YU€OHBIM MTPEIMETOM.

MECTO YYEBHOI'O ITIPEMETA «bHOJIOTI'US1» B YYHEBHOM IIVTAHE

OO1ee YKcio 4acoB, BBIICICHHBIX IS U3y4eHus: Ouonoruu — 68 4acos:

B 10 kmacce — 34 yaca (1 ywac B Hememio), B 11 kmacce — 34 gaca (1 gac B Hemento
[Ipennaraemelii B mporpaMme 1o OWOJIOTHH IMEpeyeHb Ja0OpaTOPHBIX M NMPAKTHYECKUX PadoT
ABIIIETCS. PEKOMEHJATeNIbHbIM, YUUTENb JIelaeT BbIOOp IMpoBeneHUs: J1adopaTOpHBIX PadoT U
OTIBITOB C YUETOM MHIUBUIYAIBHBIX OCOOCHHOCTEH 00yYaroIUXCcs, CIIMCKa SKCIIEPUMEHTAIBHBIX
3aJJaHuH, MpeJiaraéMbIX B paMKaX OCHOBHOI'O TOCYJJapCTBEHHOI'O AK3aMeHa M0 OMOJIOTHH.

OuHo-3a04yHas popma:

-B 10 xacce — 34 gaca (1 gyac B Henenmo0): 34 ayTUTOPHBIX Yaca, U3 HUX Ha KOHTPOJbHBIE
paboTsI (TecTHpOBaHUE) — HE Ooiee 3;

—-B 11 kmacce— 34 yaca (1 yac B Heneno): 34 ayTUTOPHBIX Yaca, U3 HUX HA KOHTPOJIbHBIC
paboTsI (TecTHpOBaHUE) — HE Ooiee 3;

3aounas ¢popma:

—-B 10 kitacce — 34 gaca (1 gac B Heenmo): 34 ayaUTOPHBIX Yaca, U3 HUX HA KOHTPOJIbHBIC
paboThI (TecTUpOBaHUE) — HE Ooee 3;

-B 11 xacce— 34 yaca (1 yac B Henento): 34 ayIUTOPHBIX Yaca, U3 HUX HAa KOHTPOJbHBIE
paboThI (TecTUpOBaHUE) — HE Ooee 3;

COJAEP/KAHUE YYEBHOI'O IIPEMETA

10 KJIACC

Tema 1. buosorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBEHHBIMU HayKaMH, (uiiocopuei, >TUKOM, ICTETUKOW W mpaBoM. Ponbs Ouonoruu B
(opMHpPOBAHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHYECKUX HAYK.

MeTtop1 TO3HaHUS )KMBOW IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONMCAHNE, U3MEPEHUE,
KJlaccu(UuKalus, MOJISTUPOBAHKE, CTAaTHCTUYECKass 00paboTKa JaHHBIX).

JdemoHcTpaumnu:

Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabauie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM TPUPOIBD.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktnueckass pabota Ne 1. «lcnonp3oBaHue pa3inMyUHBIX METOJIOB IPU HU3YUEHHUH
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

XKussle cuctembl (OMOCHCTEMBI) Kak NpeaAMeT u3ydeHus Ouonorud. OTIHYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiictBa OumocucteM M UX pazHooOpazue. YPOBHM OpraHu3alMu OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJI€TOYHBIM,  TKAHEBbIM, OPraHW3MEHHBI,  MOMYJSIIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTUYECKH), OMOC(hEpHBI.

JdemoHcTpaumnu:

Tabauiel u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHU3AIUU KHUBOU
PUPOJIBI».

Ob6opynoBanue: moaens Mojiekyisl JJHK.

Tema 3. XuMHUYECKHUIH COCTAB M CTPOCHUE KJIECTKH.

XVMMUYECKUH ~ COCTaB  KJIETKHM.  XHMMHUYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpPO3JIEMEHTBL. BoJ1a 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIMM BOJbl M MHUHEpAJIbHBIX BELIECTB B KieTke. llomnepxaHue OCMOTHYECKOIO
OanaHca.
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benxu. Cocta u crpoeHue 0enkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHnumbie
U 3aMEHUMBIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpBI OEIKOBOI
MOJIEKYJbl (TMepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHYHAs CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. bronornveckue GpyHKIIMN OEITKOB.

@depMmeHTHl — Ouosoruyeckue karanuzaropel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrparHas  crenuduuHocts. Kodepmentsl. Butamuuel.  Omiuuust  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYraeBosl: MOHOCAaXapH bl (TII0K03a, pr0o3a 1 1e30Kcupr003a), Jucaxapuabl (caxaposa,
JAKTO3a) W IoJucaxapuibl (Kpaxmall, TIJIMKOIeH, Lesuioa03a). buonornueckue ¢yHkuuu
YTJIEBOJOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. [mapodunbHO-THAPOPOOHBIS
cBoiicTBa. buonornueckue GyHkuuu munuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JIMIIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykieotuael — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynkuuu PHK. Bunet PHK. AT®: ctpoenue u
(GyHKIHH.

[uronmornusa — Hayka o kierke. Kiertounas Teopusi — npuMmep B3aUMOJICHCTBUS MIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHas xuBas cuctema. O0Iue NpU3Haky KJIETOK: 3aMKHYTasi Hapy KHast
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmnapar, CUCTeMa CUHTE3a OeJka.

Tunbel kieTok: sykapuoTudeckas U npokapuotruyeckas. OcCOOEHHOCTH CTPOEHUS
npokapuotTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs! CTEHKA, IIMKOKAIMKC, UX (YHKIIHH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M (QyHkiuu. LluromyazMa u e€ OpraHoMIBL
OnnomeMOpannblie opranouas! kinetku: JIIC, anmapat [Nonbaxu, muzocoMsl. IloayaBToHOMHBIE
OpraHoubl KJIETKH: MUTOXOHAPUH, I1acTUbl. [IporcxoxaeHrne MUTOXOHIPUM U IIacTUI. Buasl
wiactug. HememOpaHHble OpraHouabl KIETKH: PUOOCOMBI, KJIETOYHBINH IIEHTp, LEHTPUOIIH,
PECHUYKH, KTYyTUKU. DyHKIINN OpraHOUA0B KIETKU. BkitoueHus.

SAnpo — perynasTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpanum:

IMoptpetsl: A. JleBenryk, P.I'yk, T.IBanu, M. llneiinen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammbl: «PacripefieieHne XMMHYECKHUX O3JEMEHTOB B  HEXHMBOW MIPHUPOLE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW ITPUPOIEN.

Tabauiel u cxemsl: «llepuonnyeckas Tabaua XUMUYECKUX 3JEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue MoJeKyibl Oenka», «CTtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JITHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapHOTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENBHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHUE s/Ipa KIETKH», «Y TIeBOABDY, «JIMnuasn.

OG6opy10BaHKE: CBETOBOM MHUKPOCKOI, OOOpYIOBaHME Ul IPOBEIEHUS HAOIIOJICHUIA,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIIpENaparbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabGopaTropHble U NpaKkTUYecKue padoThbi:

JIaGoparophnast pabora Ne 1. «/3yyeHHe KaTalUTUYECKOH aKTMBHOCTH (pepMEeHTOB (Ha
IpUMeEpe aMUJIa3bl WIIM KaTalla3bl)».

JlabopaTopHass pabGota Ne 2. «lM3ydyeHuWe CTpOEHHs KJIETOK PACTCHHH, XKUBOTHBIX W
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpPENapaTtax U UX OMUCAHUE.

Tema 4. FKuzneneaTeJLHOCTh KJIETKH.
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OO6men BemiecTB, WM MeTaboau3M. AccuMuisanus (TUIaCTHYECKUH OOMEH) H
JUCCUMIIALINS (PHEPreTUUECKU 00MEH) — IBE CTOPOHBI €IMHOTO Tporiecca Metadonusma. Poib
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUU B MIOHUMAHUHN METa0O0IU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHblii. Pons GepMeHTOoB B 00MEHe
BEILECTB U IIPEBPAILICHUH SHEPTUU B KIIETKE.

@dorocunate3. CmetoBas u TemMHOBass ¢a3bl (orocuHTe3a. Peakmmu doTocunTe3A.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IJIs KU3HH Ha 3emiie. BiusHue yciaoBuit
cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a U JKU3HHM Ha
3emuie.

OHepreTuyeckuii oOMeH B KieTke. PaciiernsieHue BeUIECTB, BbIACICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenne u
ero Buabl. KucinopogHoe oOkKHCI€HHME, WIM  KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dochopmmposanne. IPHEKTUBHOCTH IHEPrETHIESCKOTO OOMEHA.

Peaknun matpuunoro cuHTe3a. ['enermueckas uHpopmanus u JHK. Peamuzamms
TeHEeTHYeCKO MH(popMaMu B KieTKe. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpHIIus —
matpuuHblii cuate3 PHK. Tpancnsuus — 6uocunres Oenka. Jrtansl Tpanchsuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oelnka.

Heknerounsie ¢opmbl xu3HM — Bupychl. Hcrtopuss otkpbiTHs BUpycoB (/.
W. BanoBckuit). OcoOEHHOCTH CTPOCHMSI W >KU3HEHHOTO IMKJIa BUPYCOB. baktepuodaru.
bonesnu pacteHwuii, KUBOTHBIX U YEJIOBEKa, BhI3bIBaeMble BHpycamu. Bupyc nmMmmyHonedunura
yenoBeka (BUY) — Bo3Oymaurens CIIM/la. OOpaTHasi TpaHCKPHIIIHS, pEeBEpTa3a W WHTETrpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumu:

Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabnuupl W cXeMbl: «TUIBI  OUTAHUIY, «Mertabomuzmy»,  «MUTOXOHAPHUIY,
«JHepreTuueckuii ooOMen», «Xmnoporacty, «Dotocuntes», «Ctpoenune HK», «Ctpoenue u
¢yHKIIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuir  kon», «Bupycoi»,
«bakrepnodarn», «Ctpoenune u ku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: Moaenu-anmiukanun «Yapoenue [IHK u Tpanckpunmms», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii 1Mk, WM KU3HEHHBIM LUK KieTku. Mutepdaza u muros. Ilpoueccsl,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonornueckre OCHOBBI Pa3MHOXKEHHUS W MHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue knetkn —muto3. Ctaauu murosa. [Ipoueccsl, mponcxoasuiye Ha pa3HbIX CTausIX
MHTO3a. BHOJIOrMYeCKHil CMBICT MUTO3A.

[IporpamMmmupyemMast TuOenb KJISTKH — arlonTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe M TMosioBoe. Buaesl  Oecroyoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BEreTaTuBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYUS OT OECIOIOrO.

Metiio3. Craguu meitosza. [lporeccsl, npoucxondiume Ha cTagusx Menosa. IloBenenue
XpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.

['amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BbIE XKene3bl:
CEMEHHHMKHU W sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro30uj,
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AilleKsIeTKa) — crepmatoreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIGHUE, TacTPYIISIUA,
opranorenes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 BETKOBOI'O paCTEHUS: CTPOEHUE CEMEHHU, CTaAUN
pa3BUTHSL.

JdemMoHcTpanum:

Tabauiel u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOWMHOE OIJIOIOTBOPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereraTuBHOE pa3MHOKEHUE pacTeHHI», «/lenenue kieTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOCOMbI», «KieTouHbli nuk», «Perumkanus
JHK», «Muto3», «Meno3», «lIpsamoe n Henpsimoe pa3BuTHe», «I amMmeToreHes y MiIeKOIHUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTaJIUU OHTOTE€HE3a.

O6opyoBaHKe: MUKPOCKON, MHKpompenaparsl «CrnepMaTro30uabl MIIEKOIUTAIOLIET0»,
«Sliiueknerka miekonuTaromero», «Kapuokunes B KJIeTKax KOPELIKa JyKay, MarHuTHas MOJEJIb-
amumakanus «Jlenenue kinerku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

JlaboparopHast padota Ne 3. «HabmoieHrue MUTO3a B KJIIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

JlaboparopHass pabora Ne4. «M3ydeHWE CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

IIpenmer u 3agaunm re”etuku. Mcropus pasButus reHeTHku. Ponb nuronorun u
SMOpHOJIOTHN B CTAHOBJICHUU M'eHETHKHU. BKitas poccuiickux U 3apy0eXHbIX YUEHBIX B pa3BUTHE
TreHeTUKU. MeToabl TeHeTHKH (TMOPUAONIOTMYECKUH, LUTOINeHETUYECKUH, MOJEKYIspHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHUN.

3aKOHOMEpPHOCTH  HACJENOBaHUS  NPU3HAKOB,  yCTaHOBJEHHble . MeHuenem.
MoHorubpunHoe ckperyBanue. 3aKkoH eAMHO000pa3usi THOpHI0B NepBoro nokosiexus. [Ipasuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JlurnbpugHoe CKpelMBaHHWE. 3aKOH HE3aBUCUMOIO  HACJEIOBAaHUS  MPU3HAKOB.
LluToreHeTHUeCKUe OCHOBBI JUTMOPHUIHOTO CKpELIMBaHMSA. AHAIU3UpPYIOIIEe CKpelMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno clemIeHHOMY
HacJIeJOBaHHIO TeHoB. HapyieHue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUSI HACJIEICTBEHHOCTHU. | eHETHUECKHE KapTHl.

I'eneTnka moma. XpoMOCOMHOE OIpEENeHHE MMoaa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHunBoCTh. BUbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS 1 HAacJIeACTBEHHAs. Ponb cpepl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacnencrBenHast, Uiy reHOTUIIMYECKAs, H3MEHUYUBOCTh. KoMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 W TONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTalmoHHas
u3MeHYnBOCTh. Kiaccudukanuss myranuii: reHHbIE, XpOMOCOMHbIE, TeHOMHble. YacTtoTa u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIEICTBEHHOMN
n3meHurBocty H. M. BaBunosa.
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BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJIbl T'€HETHUKU YEJIOBEKA:
reHealornYeckuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eCHUE TEHOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEeHOTUIIMPOBaHKE, B TOM uucie ¢ nomouibto III[P-ananusa. HacnenctBennsie 3a0osieBaHus
4eJOBEKa: TeHHble Oo0Jie3HW, OOJE3HM C  HACJIEACTBEHHOW MpPEeapacloiOkKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUCHHUS] TeHETUYECKUX
Oone3nel. MeauKo-reHeTUUECKOe KOHCYJIbTUPOBAHME. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
NPEOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHUN YeTI0BEKa.

JdemoHcTpauuu:

Hoptpertst: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuios.

Tabauiel 1 cxembl: «MOHOTrHOPHUIHOE CKpPELIMBAHUE U €r0 LIUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«urubOpumHoe ckpenBanuey, «l{uTomorndeckne OCHOBBI AWTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3anmonencTBue alliebHBIX T€HOBY, «I eHeTHnYecKne KapThl pACTEHU, )KUBOTHBIX U
yenoBeka», «l'eHeTnka moja», «3aKOHOMEPHOCTH HACJIEI0BaHUS, CLEIUIEHHOTO C IIOJOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumael wu3MeHunBocTH», «MoaudukannoHHas
u3MeHYHBOCThY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynmn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

Oo6opynoBanue: MoAenu-anminkauun «MoHorubpuaHoe ckpemuBanuey», «HemnonHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpornpenapar «J{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAcKu Teisa), repoapuid
«I"'opox moCceBHOW».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUTHOTO M AUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «3ydyeHrne Moau(pUKalMOHHON U3MEHYUBOCTHU, IOCTPOCHHE
BAPUALIMOHHOTO PSia U BAPUALIMOHHON KPUBOI».

JlaGoparopHass pabGota Ne7. «AHanmu3 wMyTauuid y JApo30QHIBI Ha TOTOBBIX
MHUKpOIIpenaparax.

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHaTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus kKak Hayka M IpolLecc. 3ap0oKJIE€HUE CENEKLUUU U AoMecTuKanus. Yuenue H.
. BaBuioBa 0 ILIEHTpax HPOUCXOXAEHHS W MHOrooOpasus KyJlbTYpPHBIX pacTeHuil. LleHTpbl
MPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOpPO/A, LITAMM.

CoBpeMeHHBIE METOJbI CENEeKIIMU. MacCOBBbId M MHIWBHAYATBHBI OTOOPHI B CENEKIIHMHI
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
UYuctas muanst. CkpenuBanue YUCThIX JIuHAUH. ['eTeposuc, nnu rubpuanas cwia. HeponcreenHoe
cKpemuBanue — ayropuauur. OtmanéHHas ruOpuamsanus u e€ ycnexu. VICKycCTBEHHBIN
MyTareHe3 W IOJIy4eHUE IOJMIUIONAOB. JIOCTMKEHUS CENeKUHH pAaCTEHUW, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonorusa kak oOTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpHUsA. IJTambl CO3JAHUS
pexombunantHoit JIHK u TpancreHHeix opranuzmoB. Knetounas wumnxenepus. Kiertounsie
KylIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiloHupoBaHue BbICOKOIIPOTYKTHBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHYecKkue mpobdiembl. MO —
FeHETUYECKU MOIU(ULIIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoprpersl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JInuensust KO CITb Ne 1798 ot 15.04.2016 1.

Tabauiel 1 cxembl: kapTa «LIeHTpBl MPOUCXOXKACHUS U MHOTrooOpasus KyJIbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTYypHBIX pacTeHui», «OTaanéHHas
rubpuanzamusn», «Paborel akamemuka M. @. MBanoBay, «llomumiongus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opyIoBaHME: MYJISDKU TIJIOJIOB M KOPHEIIONOB JAUKUX (POPM M KYJIbTYpHBIX COPTOB
pactenuit, repoapuii «CebCKOX035HCTBEHHBIE PACTCHHUS.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJICKIMU PACTeHUN W KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIBHBIA YYacCTOK, B TEINIUYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoaonHOHHAA OHOJIOTHA.

[Ipeanochiki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpPUS U €€
MeCTO B OHoJoruu. BiusHue 3BONIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbcTBa 3BOJONKMK. [laleOHTOIOrMUECKHUE: TIOCIE0BATEILHOCTD TOSIBIICHUS
BUJIOB B MAJICOHTOJIOTHYECKOM JIETOMHCH, TIepexoqHbIe hopMbl. buoreorpadudeckue: CXoICTBO U
pazmuune (hayH u GIop MATEPUKOB U OCTPOBOB.

DOMOpHUOIOTHYECKHEe: CXOACTBA M pa3inuvs dMOPHOHOB Pa3HbIX BUAOB MMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTUYHBIE, PYAUMEHTapHbIC OpTraHbI,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTEeH Y BCEX OPraHU3MOB.

OpomouronHass Teopust Y. JlapBuna. Ilpennoceuiku BO3HUKHOBEHHS JapBUHHU3MA.
JBwkymue Cuiabl JBOMIONMK BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKEHHE TMpHU
OTPaHMUYEHHOCTH PECypCOB, HEOMpenenéHHas HW3MEHYHBOCTh, Oopb0Oa 3a CyllecTBOBaHUE,
€CTECTBEHHBINA 0TOOD).

Cunrernudeckast Teopus Bomonuu (CTD) u e€ 0OCHOBHBIE TOJIOKEHUS.

MuxkposBomntorus. [Tomynsius kak eIMHUIIA BUIA U YBOJTIOIUH.

JBuxymiue cuibl ((pakTophl) IBOIIOLMUA BUIOB B MpUpoae. MyTallMOHHBIA TPOIECC U
KOMOWHATHBHAs U3MEHYUBOCTH. [lomynsiiinoHHbIE BOJIHBI U Apeid reHoB. V3omsius 1 MUrparus.

EctectBenHbIii 0TOOp — HampaBisiiomuid ¢GakTop SBOMIOIUH. DOpPMBI €CTECTBEHHOTO
otbopa.

[Ipucrnoco0aeHHOCTh OPraHU3MOB KaK pe3ynbTat 3Botonud. [IpuMeps! mpucnocoOaeHuit
y Opraiu3MoB. ApoMop(h 036l U UANO0AIANITAIIUH.

Bun u Bumoo6OpaszoBanue. Kputepuu Buma. OcHoBHBIE (OpMBI BHI000pa30BaHUS:
reorpaduyeckoe, IKOJIOTHIECKOE.

MaxposBomrorusi. DopMbl SBONIONUH: (PUIIeTHYECKas, TUBEPreHTHAs, KOHBEPreHTHas,
napauienabHas. HeoOpaTuMocTh IBOTIOIUH.

[Ipoucxoxaenne  OT  HecHEUAJM3UpPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crienann3amnus. AJIanTUBHAS paAaIus.
JdemMoHcTpanum:

[Moptpetst: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M. bap,
3. I'ekkensb, @. Mronnep, A. H. Ceseprios.

Tabmuiel  u cxembl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emie», «3apOoJbllin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBaHHEY,
«EctectBennniii  otbop», «MHOrooOpasue copToB pacTeHuit», «MHoroobpasue Mmopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYUBOCTHY, «ApoMopd 036Dy,
«Mmmoanantanuny, «OO0mas aereHepaius», «JIBwkymmue cuiabsl 3Bomonun», «Kapra-cxema
MapmpyTta nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «lIpucmocobieHHOCTh
opranu3mMoBy, «I eorpaduueckoe BiumnooOpa3zoBaHuey, « IKOIOTUIECKOE BUO000Pa30BAHUEY.




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JInuensust KO CITb Ne 1798 ot 15.04.2016 1.

O06opyioBaHME: KOJIJIEKIHMSI HACEKOMBIX € pa3JINYHbIMU THUIIAMU OKPACKH, HAOOP IUIOJI0B U
ceMstH, KoJuteKuus «lIpumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJielb «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOEHHE FOJIOBHOTO MO3Ta II03BOHOUYHBIX).

buoreorpaduyeckas kapra mupa, KouteKuus «DopMbl COXPaHHOCTH HMCKOMaeMbIX
JKUBOTHBIX U pacTeHU», Mozaenb ammmmkanusa «llepekpéct XpoMocom», BIIayKHBIE Ipenaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe MATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJIA).

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JIaboparopHas padota Ne 1. «CpaBHeHue BUI0B 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaboparopHast pabora Ne2. «OmucaHue TPUCITIOCOOJICHHOCTH OpraHu3mMa u ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4dHBIE IIPENCTABICHUS O 3apPOXKACHNUHU >KM3HU. HayuHble THIIOTE3bI BOSHUKHOBEHHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuMudeckas 3BONIOLUs. AOUOTEHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBositony. HauanpHele tansl 6uonornyeckoit 3somtonuu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpPAaHHBIX CTPYKTYpP M BO3HMKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HX 3BOJIIOLMUAL.
®opMUpOBaHNE OCHOBHBIX TPYIII AKUBBIX OPIraHU3MOB.

Pa3BuTne xnu3Hu Ha 3eMiie o apam 1 nepuoaam. Karapxeil. Apxeiickas ¥ IpoTEpO30HCKas
spsl. [aneo3olickas spa u €€ nepuo/Ipl: KeMOPUHCKUI, OPJOBUKCKHNA, CHITYPHICKHIA, TE€BOHCKHA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3o30iickas 3pa u €€ epruoIbl: TPUACOBBIN, FOPCKH, MEJIOBOM.

KaiiHo301iCcKast 5pa U €€ eprobl: 1aJeOreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTuKa KJIMMara U reoJIoTMYecKuX mnpoieccoB. OCHOBHbBIE ATambl IBOJIIOLHMU
PacTUTENBLHOTO U )KUBOTHOTO MUpPa. ApoMopdo3bl y pacTeHH 1 )KUBOTHBIX. [losiBIeHue, paciser
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHm4ecKkoro Mupa Kak OTpakeHUe BOIIOLMH. OCHOBHBIE CUCTEMATUYECKUE
TpyHIbl OPTaHU3MOB.

OBomronusl  4YenoBeKa. AHTPONOJOTMs Kak Hayka. Pa3BuTue IpencTaBiIeHUl o
IIPOUCXOXKICHNUN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indMsl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBwxymue cuibl  (pakTopbl) aHTpomnoreHe3a. HacneiacTBeHHass HM3MEHUHMBOCTh MU
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peyb.

OCHOBHBIE CTaJMM U BETBHU JBOJIIOIMM YEJIOBEKA: aBCTPAIONMUTEKH, UYEIOBEK yMEINbIH,
Yenosek npsaMmoxonsamuid, YenoBek HeaHaepTranbckui, Yenoek pasymHbli.  Haxonku
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

YenoBeueckne packl. OCHOBHbIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickas), HErpo-
aBcTpajionjiHasi  (9KBaTOpUAIbHAs), MOHTOJOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
IpUCIOCOOICHHOCTH MIPECTaBUTENEH YETOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUS. EMMHCTBO
yenoBevyeckux pac. Kputuka pacuszma.

JdemMoHcTpanum:

[Moptpetsl: @. Penu, JI. [Tactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JapBus.

Tabnuie! u cxembl: «Bo3HukHoBeHrne CONMHEYHOM cUCTeMBbl», «Pa3BUTHE OPraHUYECKOTo
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHU4ecKoro mMupay», «CpaBHEHHE AHATOMHYECKHX YEPT CTPOCHHS
YeJIOBEKa M 4eJIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOJO0K
MPEIKOB COBPEMEHHOIO0 4YeloBeKay, «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».
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O6opynoBanue: Mymsku — «[Ipoucxoxnenue demoBeka» (OIOCTBI  aBCTpaJONUTEKA,
NUTEKaHTpONa, HeaHJepTaliblla, KPOMAaHBOHIIA), CICTIKM MM M300paKeHHs KaMEHHBIX OpYAHUN
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyousia, ckpebdia), reoXpoHoJIorndeckas Tabiaua,
KoJIeKIHst «@OPMBI COXPaHHOCTH MCKOMAEMBbIX KUBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTHYecKue padoThl:

[TpakTuueckast padora Ne 1. «3ydeHre NCKOMAEMBIX OCTATKOB PACTCHHIA W )KHBOTHBIX B
KOJUTEKLIASAX .

OKcKypcust «IBOJIOLNS OPraHMUECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbBIN WIN
KpaeBEeIUECKUN MY3€il).

Tema 3. OpranusMsl U OKpyKawIas cpeaa.

DKojorusi Kak Hayka. 3ajaud W pas3lenbl SKOJIOTHMH. MeTOoIbl 3KOJIOTHYECKHUX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHHMsI ~ OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs,  I[TOYBEHHAas,
BHYTPHOPTaHU3MEHHASI.

Okonorudeckue ¢akropel. Knaccuduxamus skonornueckux (akTopoB: aOMOTHUECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUIECKHX (PaKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QaxkTophl:  CBET, TeMIeparypa, BiIaxHOCTh. DoTonepuoausm.
[TpucnocoOneHns OpraHu3MoOB K JEHCTBUIO aOMOTHYECKHX (paKTOPOB. bHoTOrmueckme puTMel.

buotnueckue Qakropel. Buabl OHMOTHYECKMX  B3aUMOJEHCTBUHN: KOHKYPEHLIHUS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomepars, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHcCAIU3M, HeHTpaau3M. 3HaueHHe OUOTHYECKUX
B3aMMOJEHCTBUM [l CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKUA momyisiinud. OCHOBHBIE TOKAa3aTeNHM MOMYJISIUH:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JuHamuka
YHUCICHHOCTU TOMYJISIMU U €€ PEeryIsIus.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ym6onsar, K. @. Pynse, O. ['ekkens.

Tabnunbl u cxemsl: kapta «l[Ipupoanbie 30HbI 3eMany», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomynsauun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISALUU
uHpy30pun-Tyenbkn», «llumessie nenmu».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonornueckre 0COOEHHOCTH paCTEHUN U3 Pa3HBIX MECT
oOUTaHUSY.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

ITpakTryeckas padora Ne 2. «[loacd€r MIIOTHOCTH NOMYJISALMHA pa3HBIX BUIOB PACTCHUI».

Tema 4. CooOmmiecTBa U 3K0JIOTHYECKHE CUCTEMBI.

CoobmiectBo  opranuzmMoB —  OuoneHo3. CTpykTypel — OHOIIEHO3a:  BHIOBaf,
MPOCTPAHCTBEHHAs, Tpopuueckas (muuienasi). Bunpi-nomunantel. CBsa3u B OHOLIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). [loHAaTHe 00 SKOcHUCTeME U OHOTeOIeHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOJAYLEHTbI, KOHCYMEHTBHI, pPEIYLEHTHI.
KpyroBopor BemecTB M MOTOK »HEpruum B 3dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKa3zaTeldM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPaMHJIbL: TPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTh, CAMOPETyJILus, pa3Butue. CyKieccus.

[IpuponHble SKOCHUCTEMBI. ODKOCHCTEMBI O03€p M pEK. OJKOCHUCTEMAa XBOWHOIO WIH
HIMPOKOJINCTBEHHOTO JIEca.

AHTpPONOTeHHBIE IKOCUCTEMBI. ATpOIKOCHCTEMBI. YpOoskocucTeMbl. buonornueckoe u
X03SUCTBEHHOE 3HaYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢aktop ycTtounBocTH dKocucteM. CoXpaHeHHEe OMOJIOTMYECKOTO
pasHooOpa3us Ha 3emiie.
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VYuenue B. U. Bepnanckoro o omochepe. I'panuiipl, coctaB u cTpykTypa Omochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMOcepbl Kak TI00adbHONW 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecue U oOpaTHas cBs3b B Ouocgepe.

KpyroBopotbl BelecTB U OMOI€OXMMHYECKHE IIMKJIBI 3JEMEHTOB (YIiepoja, a3oTa).
3oHanbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenosedecTBo B Ouocdepe 3emian. AHTponoreHHbie u3MeHeHus B Ouocdepe. [modansHbIe
9KOJIOTUYECKHE MPOOIIEMBI.

CocymecTBoBaHue MpUPOIbI M YenoBeyecTBa. CoxpaHeHne OnopazHoodpas3usi Kak OCHOBA
ycroifunBocty Onochepsl. OCHOBA PALMOHAIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcamMM U MX
UCIIOJIb30BaHue. JlocTuykeHus: OMONIOrUM U OXpaHa IPUPO/IBI.

JdemoHcTpauuu:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemsl: «llumessle nenny», «buoneHos3: coctas u cTpykrypa», «lIpupoansie
coobmiectBay, «llemn mnuraHusY, «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DQKOoCUCTEMa IUPOKOIUCTBEHHOTO JIecay, «DKOCUCTEMA XBOMHOTO jiecay, «bruoleHo3 BogoéMay,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBUS Ha MNpUPOAY», «Baxueliue
UCTOYHUKH 3arps3HEHUs BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BaxkHeWIIas COCTaBIAIOIIAs
ouocheprr»y, «Daktopsl nmerpamamuu  nouBy», «llapHukoBelii  dddexT», «DaKTOPHI
PalMoaKTUBHOTO 3arpsi3HeHus: 6uocdepsl», «O0mas crpykrypa ouochepsr», «Pacmnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Omocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opyoBaHKe: MOAEIb-alILINKALIHS «Tunuunble OMOIICHO3BI», repbapuit
«PactutenbHble  coobmiecTBa»,  koylekuuu — «buomenos», «Bpenurtenun — BakHeMIIMX
CENIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuui ¥ KOJUIEKIIMM pAcTeHUH W  KUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 3KOJOTMUYECKUM IpyInaM ojgHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparum, N300pakeHNs] OXPaHIEMbIX BHIOB PACTCHUH M KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'H HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

OcBoeHue y‘I€6HOFO nmpeameTa «buomorus» Ha YPOBHE OCHOBHOTO 06mer0 O6pa3OBaHI/I}I
JOJIXKHO 00eCIIeYnTh JOCTHIKCHUC CICAYIOIIUX O6y‘IaIOHII/IMI/IC${ JIMYHOCTHBIX, MCTAITPCIMETHBIX
" IpCAMETHBIX pPE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrPaMMbBI MO0 OHOIOTMH OCHOBHOTO OOIIEro
00pa3oBaHUs JOJDKHBI OTPa)KaTh TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMN M PACIIUPEHUE OIbITA IEITEIBHOCTH HA €€ OCHOBE H B
IPOIIECCe peaan3allii OCHOBHBIX HAIPABICHUIM BOCIUTATEIBHON IEITEIBHOCTH, B TOM YHCIE B
YacTu:

1) rpa:kIaHCKOro BOCIIMTAHMS:

—~TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOH JIEATENbHOCTH MpPH  BBIIOJHCHUH
HCCIIEIOBAaHUI ¥ TIPOEKTOB, CTPEMIICHHE K B3AaMMOITOHUMAHHIO M B3aHMMOIIOMOIIIH;

2) NAaTPUOTHYECKOT0 BOCTIUTAHUS

—OTHOIIIEHWE K OMOJOTHM KaK K Ba)KHOW COCTABIISIONICH KyJIbTYPhI, TOPIOCTh 3a BKJIA]
POCCHIICKUX M COBETCKHX YYEHBIX B Pa3BUTHE MUPOBOI OHOIOTMYECKON HAYKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSIL:

—~TOTOBHOCTh OLICHUBATh MOBEICHHUE U MOCTYIKU C MO3UIMU HPABCTBEHHBIX HOPM M HOPM
9KOJIOTHYECKOM KYJIbTYPHI;

— MOHUMaHKE 3HAYMMOCTH HPABCTBEHHOT'O aCIIEKTa JCATCIbHOCTH YEJIOBCKA B MEHUIIUHE U
OHOJIOTHH,

4) 3¢TeTHYECKOT0 BOCIIMTAHUS:
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—TIOHUMaHUE POk OUOJOTHUH B OPMUPOBAHUHU ICTETUUECKON KYIbTYPbI JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHUSA, (OPMHPOBAHHS  KYJIbTYPbl 3/I0POBbSI MW
3MOLMOHAJIBHOIO 0JIArONOJIYYMA

—OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 370POBbIO U YCTAaHOBKA Ha 3/10pOBbIIl 00pa3 KU3HU
(3m0poBOe mUTaHHE, COOTIOCHIE TUTHEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIA PEKUM
3aHATUH U OTIBIXA, peryisipHas pusnyecKkast akTUBHOCTB);

—O0CO3HaHUE MOCIEACTBUI U HENPUSITHE BPEIHBIX MPHUBBIYEK (YIOTpEOICHHE aIKOTrOJs,
HapKOTHKOB, KYpEHHE) M UHBIX (GOpM Bpea Uit ((U3HMUECKOro U ICUXUYECKOTO 37I0POBbS;

—co0moieHre npaBuil 0€30MacHOCTH, B TOM YHCJIE€ HABBIKM 0O€30MacHOrO MOBEACHUS B
MIPUPOJHOM CpeLIE;

—Cc(OpPMUPOBAHHOCTh HABBIKA PEQIIEKCHH, YIPaBIEHUE COOCTBEHHBIM AMOILIMOHAIBHBIM
COCTOSIHUEM;

6) TPy/10BOT0 BOCIIUTAHUS:

—aKTUBHOE y4acCTHE B PELICHUM NPAKTHUUYECKUX 3a]a4 (B paMKax ceMbH, 00pa3oBaTebHON
OpraHHU3aIiy, HACEJIEHHOTO MMYHKTa, Kpasi) OMOJOTrHYeCKON M 9KOJOTHYECKON HalpaBIeHHOCTH,
MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Po(eccuil, CBA3aHHBIX ¢ OMOIOTHEH;

7) 3KOJIOrH4€CKOro BOCIIUTAHMSA .

—OpHEHTAalMsI Ha MPUMEHEHHE OMOJOTWYECKHX 3HAHWH MPH PEIIeHUH 3a/1a4 B 00JacTH
OKpY’Karolllel cpebl;

—O0CO3HAHHUE SKOJOTHYECKHX MPOOIeM U IyTel UX PEUICHHUS;

~TOTOBHOCTh K YYaCTHUIO B IPAKTUYECKON JEATEIbHOCTH 3KOJIOTHUECKOW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS

—OpHUEHTAllMsI Ha COBPEMEHHYIO CHCTEMY HAay4yHBIX MPEJICTaBICHU 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3SX YEJIOBEKA C MPUPOJTHON U COITUATBHOM CPeIoH;

~TIOHUMAaHUE PoJIu OMOJIOTHUECKON HAyKH B (POPMHUPOBAHUN HAYYHOTO MUPOBO33PEHHUS;

—Ppa3BUTHE HAay4yHOH II0003HATENLHOCTH, MHTEpeca K OMOJIOrMYecKod Hayke, HaBBIKOB
HCCIIEI0BATEIBCKOMN 1E€ATEIbHOCTH;

9) amanTanuu 06y4aIIErocs K U3MEHSIOUIMMCS YCJIOBHSIM COIMAILHOM U IIPUPOIHO#
Cpepbl:

—aJIeKBaTHasl OLIEHKA M3MEHSIOIINXCS YCIOBUN; MPUHATHE pelleHus (MHAUBUIYalIbHOE, B
IpyIIie) B U3MEHSIOUIMXCS YCIOBUIX HAa OCHOBAaHUM aHaIM3a OMOIOTHYECKOM nH(pOopMaLnu;

—~IUTaHUPOBAHMUE JEHCTBUI B HOBOM CHUTyallud Ha OCHOBAaHUM 3HAHUI OHMOJIOIMYECKUX
3aKOHOMEPHOCTEM.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yiabTaThl OCBOEHHUS MPOTPAMMBI MO OMOJIOTHH OCHOBHOTO OOIIETO
00pa3zoBaHMs, MOJDKHBI OTpaXkaTh OBJIAQJIEHUE CICAYIONIUMU YHHBEPCAIBHBIMUA y4YeOHBIMU
NENCTBUSIMU:

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS
ba3oBbI€ TOTHMYECKUE IEUCTBUS:

—CaMOCTOSITETIbHO (OPMYJIHMPOBATh MU aKTYaIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

—HCMOJb30BaTh INPU OCBOCHUM 3HAHWM MNPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaIMU3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukaiuy, 0000IIeHus1), PacKpbIBaTh CMBICI OMOJIOTHYECKHUX
HOHATHUH (BBIIENATH UX XapaKTePHbIC MPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH MTOHITUSIMH);

—OIpeAeNATh LETN NEeSATeNbHOCTH, 33a/JaBas MapaMeTpbl M KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU LIEJISIMU;

—HCIIOJIb30BaTh OMOJIOTMUECKUE TMOHATHS JUIsl OOBACHEHMsS (DAKTOB M SIBICHUH >KHUBOM
IIPUPOJIBI;
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—CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IEAYKTUBHbBIC, [0 aHAJIOTUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (hOPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHHUS;

—TPUMEHATh CXEMHO-MOJICIbHBIC CPEJCTBA ISl MIPEIICTABICHHS CYIIICCTBCHHBIX CBS3EH U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

—Ppa3pabaTbiBaTh IUIaH PELICHUS MPOOIEMBbI C YIETOM aHAIIM3a UMEIOIUXCSI MaTEPUATIBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

—BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh, OLEHUBATh COOTBETCTBUE PE3YNIHTATOB LIEJSM,
OIICHUBATh PUCKH TOCIIEICTBUN ACSITEILHOCTH;

—KOOPAMHUPOBATh M BBINOJHATH PAa0OTy B YCJIOBUAX pPEaAlbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

—Ppa3BUBaTh KPEaTUBHOE MBILUICHNE IIPU PEIICHUH KU3HEHHBIX ITPOOIIEM.
ba3oBble Bccne10BaTeIbCKUe JICHCTBHUS:

—BJIaJIeTh HaBBIKAMH Y4e€OHO-HCCIIEIOBATENIbCKON M MPOEKTHOMN eATEIbHOCTH, HaBbIKAMU
paspenieHus mpooIieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY TIOMCKY METOJ/IOB
pelleHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

—HCTOJB30BaTh Pa3IMYHbIC BUIBI JCATEIHHOCTH IO IOJTYYCHHIO HOBOTO 3HAHHS, €T0
MHTEPIIPETAMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yUEOHBIX CUTYAIUSX, B TOM 4YHCIE TpU
CO3aHHUH YYCOHBIX M COITHATBHBIX TPOCKTOB;

—(bopMHUPOBATh HAYYHBIM TUI MBIIJICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBHIMU
MOHSITHSIMA M METOJIaMU;

—CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpA30BaTEIbHON AEATEIHHOCTH U
YKU3HEHHBIX CUTYAIUsX;

—BBISIBJIATh TNPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalH3UpOBaTh 3a/ady, BBIJIBUTaTh
TUTIOTE3Y €€ pPelIeHUs, HAXOIUTh apTyMEHTHI [T JOKa3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

—aHAM3UPOBATh TIONYYCHHBIC B XOJAC pCEHICHHS 3aJadd pPe3yJIbTaThl, KPUTHUECKU
OIICHMBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

—1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATH MPHOOPETEHHBIN OIIBIT;

—OCYILIECTBIIATH IEJICHANPABICHHBII MOWCK MEPEeHOca CPeJCTB U CIOCOOOB JCUCTBUS B
poECCHOHANIBHYIO CPENY;

—yMeTh TEpPEHOCUTh 3HAHUS B TO3HABATENILHYI0O M TNPAKTHYECKYI0  00JIacTH
KU3HEICATCIIEHOCTH;

—yMeTh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

—BBIJIBUTATh HOBBIC HJICH, IpeIjlaraTh OPUTHHAIBHBIC TMOJXOJbI M PEIICHUS, CTaBUTh
pOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE allbTEPHATUBHBIE PEIICHHUS.

PaGoTa ¢ uadopmanmeii:

—OpPUEHTHPOBATHCS B PA3NUYHBIX MCTOYHUKAX HMH(pOpMaNUU (TeKcTe Y4eOHOTO mocoOwus,
HAyYHO-TIOMYJISIPHOM JTHTEepaTrype, OMOIIOTHYSCKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UWHTepHeTe), aHAIM3UPOBaTh WH(GOPMAIIMIO pPA3IUYHBIX BUIOB U (QopMm
MIPEJICTaBJICHHS, KPUTHYCCKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYNBOCTE;

—dopMynUpoBaTh 3amMpoChl U MPUMEHSITh Pa3IMYHbIe METOABl NMPHU TMOUCKE U O0TOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

—TpUoOpeTaTh OMBIT HCIOJIB30BAHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IMIHBIX ITOMCKOBBIX CHCTEM;

—CaMOCTOSITETLHO BBIOMPATh ONTHUMANBHYIO (OpMYy TMpencTaBIeHUS OUOIOTHYECKON
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKU U JPYTOE);

—HCMOJb30BaTh HAYYHBIH S3bIK B KayecTBE CpeACTBa MpH padore ¢ OHUOoIOruyeckoit
uH(popMaIiel: MPUMEHITh XUMUYECKUE, GU3NUYECKUE U MaTEeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
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dbopmynbl, abOpeBUATypy, HOMEHKIATYpY, HCIONb30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

—BJaJIeTh HABbIKAMHU pAClO3HAaBaHUS U 3alUThl WHGOpManuu, WHGOPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
Oo1ueHue:

—OCYILECTBIIATH KOMMYHHKAIIMU BO BCeX c(epax >KM3HHU, aKTUBHO y4acTBOBATh B IMAJIOTe
WIM JUCKYCCHUU IO CYLIECTBY 00CYX/aeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh
CY)KJICHHUsSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeajgaraéMoy 3aJayd, Y4HUTbIBaTb HHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WINA JUCKYCCUN);

—pacro3HaBaTh HeBepOalbHbIE CPEICTBA OOIICHMS, MMOHUMATh 3HAUYEHHE COIHAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYATh KOH(IUKTHI U
BECTHU [1€PETOBOPBHI;

—BJIAZICTh PA3IUYHBIMU CHIOCOOaMH OOIICHWS M B3aMMOJCHCTBHS, MOHUMATh HAMEPEHHS
IPYTUX JIOAEH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECeIHUKY U B KOPPEKTHOU (opme
(GopMyIUpPOBATH CBOM BO3PAKECHMUS;

—pa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHUSI C HCIOJIb30BAHUEM SI3bIKOBBIX
CPEJICTB.

CoBMmecTHas AESTENbHOCTD:

—~TIOHMMATh M HUCII0JIb30BATh IPEUMYILECTBA KOMaHAHON U MHAMBUAYaAJIbHON pabOThl IIpU
pelieHnr OMOIOTHYeCKON MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIITOBBIX
(dbopM B3aMMOJEMCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

—BBIOMpATh TEMATHUKy U METOJbI COBMECTHBIX NEHCTBUH C yu€TOM OOILIUX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

—IPUHAMATh LEIH COBMECTHOW JEATEIIBHOCTH, OPraHW30BBIBATH M KOOPIMHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

—OLIEHMBATh KaY€CTBO CBOETO BKJIAJA U KaXJ0I0 yYaCTHUKA KOMaH/bl B OOIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

—Ipe/uiaraTb HOBBIE NMPOEKTHI, OLIEHWBATh UIEH C MO3UIUN HOBU3HBI, OPUTHHAILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

—OCYILECTBIATh IO3UTHBHOE CTPATETUYECKOE IIOBEIEHUWE B PpA3IUYHBIX CUTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
CamMoopranusanus:

—~HCMOJb30BaTh OHOJOTMYECKUE 3HAHHS JJIs BBIABICHHUS NpPOOJEM U UX pEHIeHUs B
KU3HEHHBIX M YUE€OHbIX CUTYallHsX;

—BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIeBbI€ U CMBICTIOBbIE YCTAHOBKH B CBOUX
JEHCTBUAX M IMOCTYINKaxX 0 OTHOLIEHUIO K XMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYXKaIOIIHX;

~CaMOCTOSITEIIbHO OCYIIECTBISATh MO3HABATEIbHYIO JEATENIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOW NEATCIHHOCTH U
YKU3HEHHBIX CUTYalUsX;

—CaMOCTOSITEJIbHO COCTABJISTH IJIaH PELIEHUS IPOOJIEeMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

—/1aBaTh OIICHKY HOBBIM CUTYAalIUsIM;

—paciupsTh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX NIPENOUYTEHU;

—Ie7IaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

—OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

—CIocoOCcTBOBATh (HOPMUPOBAHMIO U MPOSIBICHHUIO IIMPOKON SPYAULIMHU B pa3HbIX 001acTIX
3HAHMH, TOCTOSTHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHB
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CaMOKOHTPOJIb, SMOLIMOHAIbHBIA MHTEIIJICKT:

—/1aBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIETM;

—BJIaZICTh HAaBBIKAMU TTO3HABATENbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHMA
U MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYal[MH, BBIOOpAa BEPHOT'O PELICHMUS;

—YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEILIEHUS 110 UX CHUXKEHUIO;

—~IIPUHAMATh MOTHBBI U ApTYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;
[TpunsTHe ceds u APYrux:

—~TIPUHUMATH ce0s1, MIOHUMAasi CBOM HEJIOCTATKH U JOCTOWHCTBA,

~IPUHUMATh MOTHUBBI U ApPTYMEHTBI APYTUX IPU aHAJIM3€ PE3yJIbTaTOB EATEIbHOCTH;

—IIpU3HABaTh CBOE MPaBO U IIPABO APYIUX HA OIINOKH;

—Ppa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3ULIUH IPYTOro YesloBeKa.
NPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[Ipenmernsie pe3ynbTaThl ocBoeHus nporpammbl COO mo 6uosornu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CHoCo0bI JEHCTBUAN 1o OCBOCHHUIO, WHTEPIPETALNN
U peo0pa30BaHUIO 3HAHUMN, BU/IbI JESATEIBHOCTH I10 IMOJYYE€HUIO HOBOTO 3HAHUS U IPUMEHECHHIO
3HaHUH B Pa3NMYHBIX YYEOHBIX CHUTYyalUsX, a TaKKe B PEaJTbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamMme npenMeTHble pe3yabTaThl MPEICTABICHBI 1O rojiamMm
00y4eHwusI.

IIpenmetHple  pe3ynbTaTbl  OCBOEHUs ydeOHoro mnpenmera «buonorus» ¢ 10
Kaacce NOIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U POJNM OHOJOTMM B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HayYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeLEeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHUE OMOJIOrMYECKMX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opranusM, MeTabo113M (0OMeH BELECTB U MPEBpallleHNe SJHEPTUH ), TOMEoCTa3 (CaMOperysnus),
YPOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BEAECHHE  (PENpOoAyKLus),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OWOJIOTMYECKHE TEOpHM (KIETOYHAas, XpPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHasl J0rMa MOJIEKYJIspHOM Ouonorun), 3akoHbl (I'. Menapens, T.Moprana, H.
W. BaBunoBa) u ydeHus (0 LEHTPaX MHOT00Opa3usi ¥ MPOUCXOXKICHUS KyJIbTypHBIX pacTeHuil H.
U. BaBuiosa), onpenensTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJIOTMM: HAOIIOJCHNUE U OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus M MpOBEIeHHE OHOJIOrHYEeCKOro
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IMOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBLIEIATh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK NMPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHUE MPUMEHSATH MOJydeHHbIe 3HaHUS JUIs O0bSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SBJICHUH, 1711 IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIEIbI0 00EeCTIeUeHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaIOLIEH NPUPONHON cpenae, MOHMMaHUE HEOOXOIMMOCTH




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JIutensust KO CITB Ne 1798 ot 15.04.2016 .

UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
PUPOONIOIB30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- U JUTMOpHUAHOE
CKpEIIMBaHKE, CLIEIUICHHOE HACIIEJ0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUI IpeJiCKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja00OpaTOpHbIE M MPAaKTUYECKHe paboThl, cOOMI0aTh MpaBuUia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATH MH(POPMALNIO OHOIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTMH, MEAULIMHE, OMOTEXHOIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHBIE COOOLICHHs, 00001mas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaTr OUOJIOTHH.

11 KJIIACC

IIpenmetHple  pe3ynbTaTbl  OCBOEHHMS  ydyeOHoro mnpenmera «buonorus» ¢ 11
KJlacce JI0JKHBI OTPaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U PONU OMOJOIMM B CHCTEME HAy4YHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpbIBaTh COJIEpKaHUE OMOJIOIrMUECKUX TEPMUHOB U OHATHI: BUA, OMYJIALUA,
reHo(OH/, OSBOJIOLMS, JBIXKYIIHE CHJIbl ((PaKTOpbI) DBOJIOIUH, MPHUCTOCOOJIEHHOCTh
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MUTaHUs, SKOJIOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHHE Wu3jiaraTb Ouojoruueckue Teopun (3BomronMoHHas teopuss Y. JlapBuHa,
CUHTETHYECKas TEOpHUsl ABOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. boapa, uepenoBaHus riaaBHBIX HampasieHUi U myred sBomonnn A. H. Cesepuosa, yueHus o
6uoctepe B. U. BepHanckoro), onpenensTe TpaHULbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOJaMU HAY4YHOTO MO3HaHMs B OMOJOrMM: HAOIIOJCHUE U OMHMCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEACHHE OHOJIOrHYEeCKOro
DKCIIEPUMEHTA, BBIIBM)KEHNUE THIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXIY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACNATH CYIECTBEHHbIE PU3HAKU CTPOCHMS OMOJIOTHYECKUX 0OBEKTOB: BUJIOB,
HOMYJSAIUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBl, TIEpEeHOCA BEUIECTB U TOTOKA YHEPTHH B DKOCUCTEMAX, aHTPOIOTEHHBIX U3MEHEHU B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKIOB B
o6uocdepe;

YMEHHUE MPUMEHSATH MOJydYeHHbIe 3HaHUS JUIs O0BSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUSI HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOU ouonoruu Ui paloHaIbHOTO
IIPUPOJONOJIB30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOrMYEecKHe 3a/lauM, COCTaBJISTh CXEMbI IlepeHoca
BEILECTB U SHEPTUH B IKOCHCTeMax (LIENU MUTAHUS );



YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JInuensust KO CITb Ne 1798 ot 15.04.2016 1.

YMEHHE BBIIOIHATH JTA0OPATOPHBIE U MPAKTUYECKUE pabOoThl, cOOMI0OIaTh MpaBuiIa Mpu
pabote ¢ yueOHbBIM U 1a0opaToOpHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHYECKH OLCHHWBATh M HHTEPIPETHPOBATh MH(OpMANNIO OHOIOTHYECKOTO
COZICPKaHMs, BKJIIOYAIOILIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HMCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIJI0OATBHbIC
IKOJIOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOLICHUIO K HUM COOCTBCHHYIO
HIO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOUIeHHs, 0000mas
Ouonormyeckyro HMH(GOpPMALMIO0 M3 HECKOJbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.
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10 KJIACC
Ne HanmeHnoBanue Komungectso IIporpammHoOe conepxaHue OcHOBHbIE BUIBI AE€ATEIBHOCTU
n/n pa3zenoB U TeM 4acoB oOy4Jaronmxcs

yueOHOro npeaMera

Tema 1. buojsiorusi Kak HayKa

1.1 | buonorus B cucreme Hayk | 1

buonorus kak Hayka. CBsi3u OMOJIOTHH C
0OIIECTBEHHBIMHU, TEXHUYECKUMH U JPYTUMU
€CTECTBEHHBIMH HayKaMu, PHIIOCOpHeid,
peuruei, 3TUKOM, 3CTETUKOU U npaBoM. Poib
Oouonoruu B popMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTuHbI Mupa. Cucrema
Ouonoruueckux Hayk. JleMoHCTpauuu:
[Toptpetsr: Y. HapBun, I'. Mennens, H. K.
Konbuos, [Ix. Yorcon u @. Kpuk. Tabauues! u
cxeMbl: «MeTo/1bl TIO3HAaHUS KUBOW ITPUPOIBI»

PackpeiBaTh copepxaHie TEPMUHOB U
MOHATUM: HAYYHOE MUPOBO33pEHUE,
HayyHasl KapTHHa MUpPA, HAyYHBIH METO/,
TUIIOTE3a, TEOPHUS, METObI UCCIIETOBAHMS.
XapaxkTepu30oBaTh OMOJIOTUIO KaK HAYKY,
€€ MECTO U POJIb CPEAU APYTUX
€CTECTBEHHbIX HayK. [lepeuncnsaTs
paszelnbl OMOJIOTUH B COOTBETCTBUE C
oObexkTaMu uzyuenus. HaspiBatsb
Ba)XKHEHIINE OTPACITH OHMOIOTHYECKHX
3HAHUM U 3a]1a4¥, CTOSIINE MEPe]
6uonorueit XXI B.

1.2 Mertoap! mo3HaHus KuBoH | 1

Mertons! TO3HAHUS JKUBOW ITPUPOJIBI

PackpsiBaTh conep:kaHie TEPMUHOB U

PUPOJIBI (HabnroieHue, YKCIEPUMEHT, OMMCaHHe, MOHSITUIA: HAYYHBIH METOJI, METOIbI
U3MepeHue, KIIacCu(UKAINS, MOJICTHPOBAHUE, WCCJICIOBAHMSI. XapaKTePHU30BaTh
cTaTHCTUYECKasi 00pabOTKa TaHHBIX). OCHOBHEBIE€ METOAbI ITO3HAHMS KUBOMH
JemoncTpamuu: TaObmuIel u cXeMbl: «MeTo bl TIPUPOJIBI: HAOIIOACHHE, YKCIICPUMEHT,
MO3HAHUS KUBOUM NpUposl». JlabopaTopHbie oTHcaHue, U3MEpeHue, Kiaccuduxanus,
npakTHaeckue padboTsl: [IpakTudeckas padbora MOJICTTUPOBAHUE, CTATUCTHICCKAS
Ne 1. «Mcnionb30BaHKe pa3IMUHBIX METOJOB MpU | 00paboTKa JaHHBIX
W3YYCHUH OMOJIOTHICCKIX 00BEKTORY

Hroro yacos mo teme 2

Tema 2. ’KuBble ccTeMbl H MX OPraHU3AIUA

2.1 buonornueckue cucremsl, | 1
MPOIIECCHI U UX U3YYCHUE

JKuBnie cuctempl (OMOCHCTEMBI) KaK MPEIMET
u3yueHus Ouonoruu. OTanyune JKUBBIX CUCTEM
OT HEOpraHu4eckou npruposl. CBOMCTBA

PackpsiBaTh cozep:kaHre TEPMUHOB U
HOHATHI: cucTema, Onosoruueckas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
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OMOCUCTEM U UX pa3HOOOpa3ue. YpOBHH
OopraHu3aIy OMOCUCTEM: MOJICKYIISIPHBIHI,
OPraHOMIHO-KJIETOYHBIA, OPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUA0BOM, 9KOCUCTEMHBII
(OmoreoneHoTrueckuii), buocdepusiii. Hayku,
H3ydJarone OMOCUCTEMBbI Ha Pa3HbIX YPOBHSIX
OpraHu3aIuu.

Hemonctpanuu: Tabmuibl u cxembl: «OCHOBHBIC
MPU3HAKH KU3HUY», «Y POBHH OpraHU3alun
JKUBOM 1Tpupoasl». Monens monekyibl JJHK

OMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM,
oOMeH BelIeCTB, pa3MHOKEHHUE, POCT,
pa3BUTHE, HACIIECTBEHHOCTD,
U3MEHYUBOCTD, Pa3ApaKMMOCTh,
YHEPro3aBUCUMOCTh, YPOBHH
OpraHu3aIyy XU3HU (Onocucrem).
XapakTepru30BaTh MPUHIIHUITHI
OpraHu3aIi OMOCUCTEM: OTKPBITOCTb,
BBICOKAsI YIIOPSA0YECHHOCTb,
CaMOPETYJISLIHNS, UePAPXUUHOCTD.
[IepeunciaTs yHUBEpCAIBHBIE CBOMCTBA
YKUBOTO: €IMHCTBO XUMUYECKOI'O COCTaBA,
pa3apakxuMOCTh, IBUKEHHE, TOMEOCTa3,
POCT M pa3BUTHE, HACIIECTBEHHOCTD,
U3MEHYUBOCTb, YBOJIIOIIHS
(mpucnocobieHre K U3MEHSIOIUMCS
ycioBusM). [IpuBOIUTE IpUMEPHI
OMOCHCTEM PA3HOTO YPOBHS OpraHU3aluN
Y CPaBHUBATH MPOSIBIICHUSI CBOWCTB
YKUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE NTPOLIECCHI,
npoTeKaroue B OnocucTeMax: ooOMeH
BEIIICCTB U MTPEBPAIICHUE SHEPTUH,
CaMOBOCITPOU3BEICHNE, CAMOPETYIIALINS,
paszButue. CoOio1aTh npaBusia
OepeKHOT0 OTHOIICHHUS K KUBOU MPUPOJIE

HNtoro uacoB o teme

1

Tema 3. XvMHU€CKHUI COCTAB U CTPOCHUE KIIETKU

3.1

XUMHYECKHH COCTaB
KJIIeTKku. Boma n
MUHEPATbHBIE COJIN

1

XUMHYEeCKHH cOCTaB KIETKH. XUMHYECKIE
AJIEMEHTBI: MAKPOAJIEMEHTHI, MUKPOJJIEMEHTHI.
Bona u munepanbHbie BemecTBa. OyHKIIUU
BO/JIbl U MUHEPAJIbHBIX BEIIECTB B KIETKE.
[Tognepxanue ocMoTHueckoro OanaHca.

PackpeiBath conepkaHne TEPMUHOB U
MOHSATHUI: AJIEMEHTBI-OUOT CHEI,
MAaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI;
MHUHEPAIbHBIE BELIECTBA, MOJIEKYJIA BOJBI
KakK JIMMO0JIb, BOJIOPOJHBIE CBSI3H;
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Hemonctpanuu: [uarpammsl: «Pacnpenenenue
XUMUYECKHX AJIEMEHTOB B HEXKMBOU MPUPOJIEY,
«PacrnpeneneHre XMMUYECKUX 3JIEMEHTOB B
KUBOI npupoze». TaGnuibl 1 CXEeMBI:
«[lepuonnyeckast TabIUIIa XUMUIECKUX
3eMEHTOBY, «CTPOECHHE MOJIEKYIIbI BOJBI

ruipoduIbHbIe U THAPO(OOHBIE
BelecTBa. Jloka3pIBaTh €IMHCTBO
3JIEMEHTHOT'O COCTaBa KaK OJIHO M3
CBOMCTB UBOT0. Pacnipenensrsb
XUMHUYECKHE JJIEMEHTHI 110 TPYIIIaM B
3aBHCHMOCTH OT KOJHUYECTBEHHOIO
MPE/ICTABUTENILCTBA B OPTaHU3ME;
XapaKTEePU30BaTh POJIb OTACIIBHBIX
JJIEMEHTOB. BBISBIIATE CBS3b MEKITY
COCTaBOM, CTPOCHHUEM MOJICKYJIbI
XHMUYECKOI0 COSIUHEHUS U €ro
(GYHKIMSIMU B KJIETKE

benku. CoctaB u cTpoeHue OEIKOB.

PackpsiBaTh conep:kaHue TEPMUHOB U

3.2 | benku. CocraB u cTpoeHUE .
GeIKOR AMUHOKHCIIOTHI — MOHOMEpPHI OEJIKOB. HOHATHUI: O€JIKU, OIUMEPbI, MOHOMEPBHI,
HezameHuMble 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMHHOKUCIIOTHI, IENTH/THAS CBA3b,
AMUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPbI | TOJMIIENTH], IeHATypaLHsl.
0enKoBOM MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, XapakTepu30BaTh OEJIKHM Kak KJacc
TPETUYHAsl U YETBEPTHUHAS CTPYKTYpa). OpPraHUYECKUX COeTUHEHUH;
Xumudeckue cBoicTBa 0eKoB. bruonorndyeckue | kiacCupUIUPOBATH UX 11O CTPOCHUIO
¢bynkuuu 6enkos. JlemoncTpanun: Tabmuis! 1 (rnoOynsapHble U GUOPUIIAPHBIE OETIKN),
cxeMbl: «CTpOoeHHE MOJIEKYJIbI OETKa. NEPEYUCIIATh U XapaKTepU30BaTh
O6opynoBaHue: CBETOBOM MUKPOCKOTI, GyHKIMH OENKOB
MHUKpONpenapaTsl
3.3 | ®epMeHTHI — depMeHThI — OMOJIOTMUYECKUE KaTaau3aTophl. PackpbIBaTh cosiepkaHle TEPMUHOB U
Ouosjoruyeckue Crpoenue (hepMeHTa: aKTUBHBIHN LIEHTP, HNOHSTHUN: (EPMEHTBI, AKTUBHBIA LEHTD,
KaTaJIn3aTophbl cyoctpatHas cneunduaHocts. KopepmeHTsI. cyOcTpaTHas cienu(pUIHOCTb,

Buramunel. OTiinuus (pepMeHTOB OT
HEOPraHWYECKHUX KaTalln3aToOpOB.
Hemonctpanmu: Tabmutel u cxembl: «CTpoeHHe
dbepmenta». O0opynoBaHue: 000pyIOBAHUE IS
MIPOBEICHUS HAOIOACHHH, U3MEPEHUH,
AKCIIEPUMEHTOB. JlabopaTopHbie 1
npakTuyeckue pabotsl: JlabopaTopHas pabora

Ko(epMeHTHI, OCTKHU-aKTUBATOPBI U
OeNKU-UHTHOUTOPHI. YKa3bIBaTh OTIUYHS
(GhepMEHTOB OT HEOPTaHUYECKHUX
karanu3aTopoB. OOBICHITH POIIb
(GepMEeHTOB B ()yHKITMOHUPOBAHHUH KUBBIX
CUCTEM, B IPOMBINIJICHHOCTH, B
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No 1. «3yyeHue kataauTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTaJia3bl)»

MCIUIIMHE, B HOBCGIIHGBHOP'I KHU3HU
YCI0BCKa

3.4 | YrneBogsl. Jlunusl VYrneBojabl: MOHOCaxapH bl (IJII0K03a, pubo3a u | PackpeiBaTh cosepikaHue TEPMUHOB U
Je30kcupr003a), Aucaxapuisl (caxaposa, MOHSITUM: YTIIEBOAbI, MOHOCAXAPHU/IBI,
JIAKTO03a) U MoJIMcaxapuabl (Kpaxmal, TIMKOTeH, | AMCcaXxapHibl, OJIMCaXapuabl, II0K03a,
1eJuTio03a). buonornueckue GyHKIMN pubo03a, ne3okcupudo3a, caxaposa,
YIAeBOAOB. JIMMIUBI: TPUTITHLIEPUIDI, JIaKTO03a, MaJIbT03a, LIEJUII0I03a
dochomumuabl, crepounsl. ['napodunsHo- (xyervarka), KpaxMai, TITUKOTEH; JIUITH/IBI,
ruzipodoOHbIe cBoiicTBA. buonornueckue TPUTIULIEPUIbI (KUPBI, Macia),
¢ynkuuun munuaoB. CpaBHEHHE YTIIEBOJIOB, dochomunuabl, CTEpOUIHI.
OENKOB U JIUMKUJOB KaK UCTOYHUKOB SHEPTUU. XapakTepu30BaTh YrieBOIbI, JUMUIBI KaK
Jemoncrpanuu: TaGnuIbl U CXEMBI: KJIACC OPTaHUYECKUX COCTMHEHHN.
«YrneBoab», «JIumuasn. KnaccudunupoBars yrieBobl U JTUITHIBI
O06opynoBanue: 000pya0BaHUE JJISI IPOBEJACHUS | TIO CTPOCHUIO; MEPEUUCIIATH QYHKIIUU
HaOII0IeHUH, U3MEPEHUH, SKCIIEPUMEHTOB YII€BOJIOB U TUMUA0B. CXeMaTHUeCKH
M300pakaTh CTPOCHUE MOJIEKYJT
YTJIEBOJOB, JIUIIHNJIOB
3.5 | HykinenHOBBIC KUCIIOTHI. Hyxnennossie kucnorsr: JIHK n PHK. PackpsiBaTh conep:kaHre TEPMUHOB U

ATO

HyxneoTuasl — MOHOMEpPBI HYKJIIEMHOBBIX
kucnot. Ctpoenue n pynkuuu JIHK. Ctpoenue
u pynkuun PHK. AT®: ctpoenue u GpyHKIMH.
Hemoncrpanuu: [Toptpetsr: k. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®pankinun. Tabnauusl n
cxeMbl: «HykiennoBblie kucnotsr; JJHK,
«buocunres 6enka», «CTpoeHUE MOJIEKYIIBI
AT®». ObopynoBaHue: CBETOBOM MUKPOCKOTI,
MUKpOIIpenapaThl

HOHATHI: 1€30KCUPHUOOHYKIEHHOBAS
kucnora (JJHK), pubonyknennonast
kucnorta (PHK), nykneorun,
TOJIMHYKJICOTH THAS 1IETTh
(MONMHYKIICOTU]T), KOMIIJIEMEHTapHOCTb,
¢yukuun JJHK (xpanenue u nepenada
HacJe/ICTBEHHON MH(OPMAIIH); BUIBI
PHK (undopmannonnas, TpancnopTHasi,
pubocomainbHasi); aaeHo3uHTpUdochaT
(AT®), makposprudeckast CBs3b.
XapakTepu3upoBaTh HyKJICHHOBBIE
KHCJIOTHI KaK XHMUYECKHE COSAMHEHUS
HOCHUTEIU HACJIEICTBEHHON NH(pOpMAILIUH.
OtmeuaTh 0COOEHHOCTH CTPOCHHUS
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MoJIeKyJT HyKJIeMHOBBIX KucioT (JHK,
PHK) u AT®. CxemaTu4ecku n300paxartb
CTPOEHHE HYKJIEOTUI0B, MOJIEKYI
HYKJICUHOBBIX KUCI0T, ATD

3.6 | Ucropus u MeTobl I{uronorus — Hayka o kierke. Kiierounas PackpsiBaTh conep:kaHue TEPMUHOB U
W3YYEHHUS KIIETKU. TEOpUs — IPUMEP B3aUMOICUCTBUS UIEH U HNOHSATHN: KJIETKA, IUTOJIOTUS; PACKpPbIBATh
Kiterounas reopus (akTOB B HAYYHOM IMO3HAHUU. METOIBI CoZIepKaHue MOJIOKEHUHN KIIETOYHOU

n3ydeHus Kietku. Jlemoncrpanuu: Iloptpersr: Teopuu. [lepeuncnaTe U XapakTepus3oBaTh
A. JleBenryk, P. I'yk, T. llIBann, M. neiiaeH, OCHOBHEBIE METOAbI U3YUYEHUSI KIIETKH:
K. Bap, P. Bupxos. O6opynoBaHue: CBETOBOM (IpUroTOBJIEHNE CPE30B, OKPALIMBAHUE,
MHUKPOCKOII, MUKPOIIPENApaThl PACTUTEIIbHBIX, MUKPOCKOIIUPOBAHUE,
KUBOTHBIX U OAKTEPHATIBHBIX KJIETOK; PUCYHKHU C | IIEHTpU(]PYyTrupoBaHue, KyJIbTUBUPOBAHHE
MUKpOQoTOrpapusiMu KiIeTOK, OJy4YEeHHbIE C KJIETOK U TKaHEM)
IIOMOUIBIO CBETOBOI'O U 3JIEKTPOHHOIO
MHUKPOCKOIIA

3.7 | Knerka kak LenoctHas Knerka kak nenoctHas xuBas cucrema. O6mue | PackpeiBaTh cojiepkaHue TEPMUHOB U

JKHBasi CHCTEMaA

IIPU3HAKY KJIETOK: 3AMKHYTAasi Hapy»KHas
memOpana, mosiekynsl JIHK kak renernueckuit
anmnapar, cucreMa cuHTe3a 0enka. THUIbl KIeTok:
JYKapuOTHUYECKasl U IPOKAPHOTUYECKas.
Oco0eHHOCTH CTPOEHUS MPOKAPHUOTUUECKON
kietku. Knerounas crenka 6akrepuii. CtpoeHue
AYKapuOTHUYECKOH KIeTKH. OCHOBHBIE OTIUYUS
pacTUTENbHON, )KUBOTHOM U TPUOHON KJIETKH.
IToBEpXHOCTHBIE CTPYKTYPBI — KJIETOYHAs
CTEHKa, TIIMKOKAIIUKC, UX (PYHKIUH.
[Tnazmarndeckas MmeMOpaHa, €€ CBOWCTBA U
byHKINN.

Hemonctpanuu: IToptpersl: A. JleBeHryxk, P.
I'yk, T. llIBann, M. llneiinen, K. bap, P.
Bupxos. Ta0muis! u cxemsl: «CTpoeHue
9YKapuOTHUYECKOH KIETKN», «CTpoeHue
KUBOTHOM KJIETKNY, «CTpOCHHE pAaCTUTEILHON

TOHSATHI: KIIETKH (9yKapHOTHIECKas,
NpOKapuoTHYECKas), Ma3MaTuyeckas
MeMOpaHa (I1a3mMajieMma), TITHKOKAIUKC,
TPAaHCHOPT BEUIECTB (MTaCCUBHBIH,
aKTUBHBIN ), SHAOIUTO3 ((harouuTos,
MUHOIIMTO3), SK301IUTO3, KIETOYHAs
CTeHKa, HykJeou 1. CpaBHUBATh MEXIY
co0OM IyKapHOTHUECKUE U
NPOKAPUOTHYECKHE KIIETKH; OTMEYaTh
CXOJICTBO U Pa3iIMuusi B CTPOSHUH KIIETOK
OaxkTepuil, )KUBOTHBIX, PACTEHHUI U rpuOOB
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KIeTKN», «CTpoeHue NpoKapuoTHYECKON
KJeTkn». O60pya0BaHUE: CBETOBOM MUKPOCKOII,
MUKpOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaIbHbBIX KJIETOK

3.8 | Ctpoenue
IYKapHUOTHIECKOMN KIICTKU

[MuTomiazma u ee OpraHoubI.
OnxnomemOpannbie opraHouab! kietku: JI1C,
anmapar ['onbpKu, JTU30COMBI.
ITosryaBTOHOMHBIE OPraHOUBI KIETKU:
MUTOXOHJIpUH, I1acTubl. [Ipoucxoxnenue
MUTOXOHJPHI U IIacTul. Buasl riactun.
HememOpaHHbIe OpraHOUIBI KIETKHA: PUOOCOMEI,
KJIETOYHBIN LEHTP, LIEHTPUOJIU, PECHUYKH,
KIyTUKU. OYHKIIUY OPraHOU0B KJIETKH.
Bxurouenust. SIapo — peryssaTopHbIi LEHTP
kietku. CTpoeHue sajpa: sigepHasi 000JI04Ka,
KapuoIlUla3Ma, XpOMATHH, SIPBILIKO.
XpomocoMsbl. TpaHCIIOPT BEIIECTB B KIIETKE.
Jemoncrpauuu: [loprpersl: A. JleBeHryk, P.
I'yk, T. IBanu, M. Ilneitnen, K. bap, P.
Bupxos. Ta0auusl u cxemsl: «CTpoeHue
9YKapuOTHUYECKOH KIeTKn», «CTpoeHue
JKUBOTHOU KJIIETKN», «CTpPOEHUE PACTUTEIBHOU
KIeTKn», «CTpoeHue NpoKapuoTHYEeCKOn
KIETKN», «CTpoeHue sapa KIETKN.
OO6opynoBaHue: CBETOBON MUKPOCKOTI,
MUKpOIpENnapaTbl paCTUTEIbHBIX U )KUBOTHBIX
kJeTok. JlabopaTtopHble U MpaKTHYECKHE
pabotsl: JlabopaTopnas padora Ne 2. «3yuenue
CTPOEHUS KJIETOK PACTeHUM, )KUBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucaHue»

PackpeiBaTh copepxaHre TEPMUHOB U
HOHSITUIA: UTOIJIa3Ma, OPTaHOMIbI,
snpomazmaruueckasicers (J11C), anmapar
lNonpmxu, TM30COMBI, BaKyOIb,
MUTOXOHJIPUH, TUTACTU/IBI (XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOILIACTHI), PHOOCOMBI,
MHUKPOTPYOOUKH, KIETOYHBIN IIEHTP
(meHTpocoma), peCHUUKH, KI'YTHKH,
BKJIFOUCHHUS, SAPO, siAepHas 000I0UKa,
KapHuoIlia3Ma, XpOMaTHH, SAPBIIIKO,
XpoMocoMBbl. ONUCHIBATh CTPOEHUE
9YKapUOTHYECKON KIJIETKH 1O
M300paXeHUsIM U Ha MUKpOIIpernaparax;
KIJIaCCU(UITUPOBATH OPTAHOUIBI B
3aBUCHUMOCTH OT OCOOEHHOCTEH UX
CTpoeHus (0AHOMEMOpaHHbIE,
IByMeMOpaHHble, HeMEMOpaHHBbIE);
OMHCHIBATh (YHKIMH KAKIOTO OPraHOM 1a
B KJIeTKe. XapaKTepu30BaTh KIETOUHOE
AJIPO KaK MECTO XpaHEHHs, Iiepeiaunt
(ynBoeHHEe XpOMOCOM) U peaTn3alluu
(TpaHCKpUMIIKS) HACIEICTBEHHOM
nHpopmanuu kinetku. [lepeuncnsate u
OTHCHIBATH KOMIIOHEHTHI SIpa U UX
¢yukun; CxeMaTnyHo U300paxarhb
CTPOEHUE PACTUTEIIBHON U )KUBOTHOM
kJ1eTkd. OOBSICHATH OMOJIOTHYECKOE
3Ha4YeHHE TPAHCIIOPTa BELIECTB B KIIETKE

HWtoro gyacoB o teme
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Tema 4. ' KuzHeaeaTeJbLHOCTh KJIETKHA

4.1 OOMEH BEIIECTB. 2 OOMEH BEIIECTB, HJIM META0O0IH3M. PackpriBaTh coziepkaHre TEPMUHOB H
[TnacTrueckuit ooOMeH. AccuMumsaiys (TUIacTHYECKUil 0OMeH) U NOHSATHI: 0OOMEH BEIECTB U IPEBpalCHHUE
®dotocuHTe3. XEMOCHHTE3 JTUCCUMMJIALINS (SHEPTETUYECKUIt OOMEH) — IB€ | SHEpPruM (MeTabOoIM3M), aCCUMUIIAINA,

CTOPOHBI €IMHOTO Tporiecca Metabonu3ma. Ponb | mnactuyeckuii 0OMeH, AUCCUMIIISINS,
3aKOHOB COXPAHEHHUS BEUIECTBA U YHEPTUU B SHEpreTUYecKuii 0OMeH, GOTOCUHTES,
MOHWUMaHUU MeTabonm3ma. Tumel oOMeHa doronmz, pochopunupoBanue,
BEIIECTB: aBTOTPO(MHBII U reTepOTPOPHBIH. MEPEHOCUUK MMPOTOHOB, XEMOCHHTES3.
Pone ¢pepMeHTOB B OOMEHE BEIIECTB U OmnwuceiBaTh (HOTOCHHTE3, IPOLIECCHI,
MpPEeBpaIeHUH SHEPTruu B KieTke. DOTOCHHTES. MPOTEKAIOIIME B CBETOBOM M TEMHOBOM
CaeroBas 1 TeMHOBast (pa3bl poTOCHHTE3A. ¢aze. BeISIBISATE MPUYUHHO-CIICACTBCHHBIE
Peakuuu potocunTesa. IhdekTuBHOCT CBSI3M MEXIY MOTJIONICHHEM COJTHEYHON
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A /IS SHEPruu XJIOPOPUIIJIOM U CUHTE30M
JKU3HU Ha 3emiie. Brnusinue ycinoBuii cpenibl Ha mosekyn AT®. CpaBHUBATh UCXOHBIC
(doTocuHTE3 M CIIOCOOBI MOBBIIICHUS €TO BEIIICCTBA, KOHEYHBIE MPOJTYKTHI U
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHU. YCIIOBUS IPOTEKAHUS PEAKIIMiA CBETOBOM U
XeMocuHTe3. XeMOCHHTE3UPYIONe OaKTepuu. | TEMHOBOH (a3bl (HOTOCHHTE3A;
3HaueHue XeMOCHHTE3a JUIsl )KU3HU Ha 3emiie. CpaBHuBatTh () OTOCHHTE3 U XEMOCHHTE3.
Hemonctpammu: [Toptpetsi: K. A. Tumupsses. OuenuBaTh 3HaueHUEe (OTOCHHTE3A U
TabmuIel U cXeMbl: «XJIOPOIIacTy, XEMOCHHTE3a JJIs KU3HU Ha 3emiie
«DOTOCUHTE3)

4.2 | DHepreTHUecKuii 0OMeH 1 DHepreTuveckuii oOMeH B kieTke. Pacmiennenue | PackpbiBaTh cofep:kaHUE TEPMUHOB U

BEIIIECTB, BHIJICIICHUE U aKKYMYJIUPOBAHUE
SHEPrUH B KJIETKE. DTaIlbl SHEPTeTHIECKOTO
oOMeHa. [ nukonu3. bpokeHue u ero BUJBI.
KucnopoHoe okucIeHHE, WIH KIETOYHOE
neixanne. OxucnutenbHoe GochopuInpoBaHue.
O} PeKTUBHOCTH SHEPTETUIECKOTO OOMEHA.
Hemonctpamuu: Tabmuibl n cxembl: « THITBI
nuTaHusy, «MeTtabonu3m», «MUTOXOHAPUSY,
«IHEPreTUYecKuii 0OMEH»

HNOHSITUNA: SHEPreTUUYECKUI 0OMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEHHE,
CIIUPTOBOE OpOXKEHHE, OMOJIOTUUECKOE
OKHCJIEHHE, KJIETOYHOE JbIXaHUE,
JTUCCUMMIIALIUSA, (EPMEHT.
XapakTepu30BaTh OOMEH BEIIECTB U
MpeBpalleHNe SHEPTrun (MeTaboIn3M) Kak
OJIHO MX CBOMCTB *)uBOro. [lepeuncusiars
0COOEHHOCTH IJIACTUYECKOTO U
HHEPreTUYecKOro oOMeHa B KIIETKE;
yCTaHABJIMBATh B3aUMOCBSI3b MEXKIY
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HUMH. Paznuyath TUIIEI OOMEHA BEILIECTB B
KJIETKE: aBTOTPO(GHBIN U reTepoTpOHBIN.
OnuceIBaTh TAIbl YHEPTETHUECKOTO
obmeHa (ITOATrOTOBUTEIBHBIMH,
0ECKHUCIOPOAHBII, KUCIOPOAHBIN) U
CPaBHUBATh X MEXKIY COOOM.
XapakTepru30BaTh PEAKIUU TIHKOJIN3A,
OpOXXEeHUsI, KIIETOYHOTO JIbIXaHHMS;
BBISIBJISITH IPUYHHHO-CIICACTBCHHBIE CBSI3U
MEX]y TIHKOJIU30M, KJIETOYHBIM
JbIXaHUEM B CUHTE30M MoJieKys1 ATO.
CpaBuuBath 3¢ (HEeKTUBHOCTh
OCCKUCIIOPOAHOTO U KACIOPOTHOTO
JTAIoB

4.3 | buocunres 6enka Peakiiun matpuanoro cunresa. [ enernueckas PackpsiBaTh conepikaHre TEPMUHOB U

uHpopmanusa u JIHK. Peanuzamus reHeTHUECKON | TOHATUI: T€H, TCHETUYECKUH KOJI,
nH(popMaluu B KJIeTKe. [ eHeTHYeCKuii KOJ1 M €ro | MaTpUYHBIM CUHTE3, TPAHCKPUIIIIHS,
cBOMcCTBA. TpaHCKpUIILIKA — MATPUYHBIA CUHTE3 | TPAHCISIUS, KOAOH, aHTUKOJIOH,
PHK. Tpancnsnust — 6nocunTte3 6enka. DTamnsl pubocoma, 1eHTpabHas 10rMa,
Tpancnsauuu. KonupoBanue aMuHOKHUCIIOT. Ponb | MonekynspHas 6uonorus. Onpenensith
pubocoM B OmocuHTe3e Oenka. JleMoHcTpaluu: | CBOWCTBAa T€HETUYECKOT0 KOoJia
[Toptpertsr: H.K. KonbiioB. TabnuIiel u cXemsbl: (TpUTIIETHOCTH, OTHO3HAYHOCTH,
«Crpoenue IHK», «Ctpoenue u BBIPOKJIEHHOCTb, YHUBEPCAIbHOCTD,
GbyHKIIMOHUpOBaHKE TeHa», «CHHTe3 OenKay, HEIMEPEKPhIBAEMOCTh, HEPEPBIBHOCTD ).
«Pennukanus [IHK», «I'eHeTnueckuii Koay. OrnuchIBaTh ATAIbl peaan3aiu
O6opynoBaHue: MOAEITU- ANMUTAKAIIUN HACJIEJICTBEHHOU WH(OpMAIIUU B KIIETKE.
«Y nBoenne /IHK u Tpanckpunmms», CpaBHMBATh peaKIMA MATPUYHOTO
«buocuHTes Genka» cunte3a monekyn PHK u Genka B kiietke

4.4 | Hexnerounsle GopMbI Hexnetounsie (opMbI )KU3HU — BUPYCHI. PackpsiBaTh conepkaHnne TEpPMUHOB U

KHU3HH — BUPYCHI

HcTopus otkpeitus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO LIMKJIa BUpYycoB. bakrepuodaru.
bosie3nu pacteHuil, )KUBOTHBIX M YEJIOBEKA,

MIOHATUM: BUPYC, BUPYCOJIOT S, KAIlICH]L,
OaxTepuodar, BUpyc UMMYyHOAePUIIUTA
yenoseka (BY), oHKOreHHbBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KAk
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BbI3bIBa€MbI€ BUpycaMu. Bupyc
uMMyHoaeduiuTa yenoseka (BUY) —
B030yautenp CIIM{a. OOpaTHast TpaHCKPUTIIIHS,
peBeprasa u unTerpasa. [lpodpunakrika
pacrpoCcTpaHeHHs BUPYCHBIX 3a00JICBaHUMA.
Hemonctpanuu: [Toptpetsr: . Y. iBanoBCKUiA.
Tabnuub! u cxembl: «Bupyce,
«baxrepuodarny; «CTpoeHue 1 >KU3HEHHBIH
uuki Bupyca CIIM/]a, 6akrepuodaray.
O6opynoBanue: mozens cTpykrypsl JJHK;
MarHuTHas Mojeib-anmiukanus «CTpoeHue
KIICTKI»

HEKJIETOUHYIO (hOpMY KHU3HH;
0COOCHHOCTH CTPOSHHUS U
KU3HEJEATSIIbHOCTH BHPYCcOB. ONMCHIBATH
YKU3HCHHBIN [TUKJI BUPYCOB
UMMYHOAC(PUINTA YEIIOBEKA; Pa3IniaTh
Ha pucyHkax BTM ((Bupyc Tabaunoit
Mo3auku), 6akrepuodar, BUY.
OO0OCHOBBIBATh M COOIOZATH MEPHI
PO(QUIAKTUKA PACTIPOCTPAHCHHUS
BUPYCHBIX 3a00JICBaHUN (pECTIUPATOPHBIE,
KEITYI0YHO-KUIIICYHBIC, KIICIICBOU
sHuedamur, BUY-undexms)

HNToro gyacoB o teme

6

Tema

5. Pa3MHOKeHNe U HHAUBUIAYAJIbHOE PA3BUTHE OPTaHU3MOB

5.1

Ku3HEHHBIN UK KICTKH.
Jlenenue kiaetku. MuTo3

1

KeTounbril MK, MW JKU3HSHHBIN ITHKIT
kietku. MaTepdaza u muto3. Ilpomueccsl,
npoTtekaroire B uurepdase. Permkarus —
peakuus matpuyHoro cuntesa JJHK. Ctpoenue
XpoMOcoM. XpOMOCOMHBIN HAOOP — KapUOTHII.
JIATUIONTHBIN U TanJIOUAHBIN XPOMOCOMHBIE
Habopbl. XpoMaTusl. L{lutosornyeckre 0OCHOBBI
Pa3MHOKEHHUS U UHJIMBU1yaJIbHOTO pPa3BUTHUSA
opranu3MoB. Jlenenue kiaetku — Muto3. Ctaauu
muto3a. [Iponeccel, npoucxoasdine Ha pa3HbIX
CTaIUSIX MHUTO3a. bHOIOTrmYecKuii CMBICI
muto3a. [Iporpammupyemasi rudens KISTKH —
aronTo3. JlemoHcTparuu: TaOGIUIIB U CXEMBI:
«Knerounsrit mukiny, «Pennukamus JJHK»,
«CTpoeHune XpoMOCOMBbI», «MHUTO3»; MarHUTHas
MOJIeNTb-aIILUIMKAIUS «J]eIeHue KIICTKN,
moaenb JJTHK. O6opynoBanue: cBeToBOM
MHUKPOCKOII U MUKporpenapar «Kapuokunes B
KJIETKaxX Kopenika jJykay. JlabopaTopHbie

PackpriBaTh conepikanre TEPMUHOB U
MOHATUI: MEHO03, KOHBIOTALUs XPOMOCOM,
nepeKpecT (KPOCCUHTOBEP) XPOMOCOM,
rameThl. XapakTepru30BaTh MEH03 KaK
Croco0 KJIETOYHOTO JIEJICHUS; ONTUCHIBAThH
MENO03 M0 CTaJAMsIM; CPAaBHUBATH CTAJIUU
Meno3a 1 MATO3a. Pa3nuuare Ha puCyHKax
CTaJuu Me03a; pacKphIBaTh
OMOJIOTMYECKOE 3HAUCHHE Mei03a
PackpsiBaTh conepkaHre TEpMUHOB U
MOHATHI: TaAMETOI€HE3, CIEPMATOT€HES,
00TeHEe3, CIIepPMaTO30M]], aKpOCcoMa,
SANIEKIIETKA, MOJISPHBIE TENbIIA.
XapakTepu3oBaTb 0COOEHHOCTH
raMeToreHe3a y )KUBOTHBIX U €r0 CTaINu;
MOJIOBBIE KJIETKH KUBOTHBIX U ONUCHIBATh
nporiecc ux pa3putusi. CpaBHUBATH
criepmaToreses u oorese3. OnuceiBaTh
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npakTuaeckue padbotsl: JlaboparopHas pabota
Ne 3. «HaOmnronenue MuTO3a B KJIIETKaX KOHYHKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOITPErnapaTax»

OIJIOAOTBOPCHHUC, OHOJIOTHYECKOE
3HAYCHHUE OINIOJOTBOPCHUA

5.2 | ®opMbl pa3MHOXKEHUS ®opMbl pa3sMHOXKEHUSI OpraHu3MoB: Oecrionioe 1 | PackpsiBaTh coepikaHue TEPMUHOB U
OpraHu3MOB 110J10Bo€e. Bujpl 6ecrnonoro pa3MHOKEHUS: IIOHATUM: PAa3MHOXEHUE, KIIOH, IT0JIOBbIE
JICJICHHE HA/IBOE U TIOYKOBAaHUE OJHO- U KJIETKH (raMeThl), SHIEKIIeTKa,
MHOTOKJIETOYHBIX, CIIOPO0Opa3oBaHue, CIIEPMAaTO30MJ, 3Ur0Ta, IEJICHUE HAJBOE,
BEreTaTUBHOE pa3MHOXeHHE. VIcKyccTBEHHOE IIOYKOBaHUE, CIIOPYJIALMS, (PparMeHTarus,
KJIOHUPOBAHUE OPraHU3MOB, €r0 3Ha4CHUE [ BErE€TaTUBHOE PA3MHOKEHUE, CEMEHHOE
cesnekuuu. [lonoBoe pazMHOXKEHHE, €70 OTJIMYUSA | Pa3MHOXEHHE, ONBIIICHUE, ABOWHOE
ot Oecrosoro. OILIOOTBOPEHUE, ITOJIOBBIE KEIIE3HI,
Jemonctpauun: TaGnuuel u cxemsl: «POpMbl CEMECHHMKH, SIMYHUKH, OILIOIOTBOPEHUE
Pa3MHOKEHHUs OPTaHU3MOBY, «/{BOMHOE (Hapy>xHO€E, BHYTpPEHHEE).
OILIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUI», XapakTepu30BaTh OCOOCHHOCTU U
«/lenenue knetku 6akTepun», «BereraTuBHOE 3Ha4eHue OECI0JI0r0 U M0JI0BOr0
pasMHOXKEHHE pacTeHuity, «CTpoeHue MOJOBbIX | CIIOCOOOB Pa3sMHOXKEHUS. BbaensTs BUbI
KIIETOK» 0ecro0ro pa3sMHOKEHUS; BBISIBIIATD
B3aMMOCBSI3M MeX 1y (hopmMamu u
croco0aMu pa3MHOXKEHUS, U UX
OuosornyeckuM 3HaueHueM. Branets
IIpUEMaMU BET€TaTUBHOI'O PA3MHOKEHUS
KYJBTYPHBIX pacTeHH (Ha mpumMepe
KOMHATHBIX ). XapaKTepu30BaTh MOJOBBIE
KJIETKH: SIULEKIIETKH, CIIEPMAaTO30U bl
BBISIBJISITH OCOOEHHOCTH UX CTPOEHUS
5.3 | Meiio3 Meiio3. Cranuu meiiosa. [Ipoueccel, PackpsiBaTh cozep:kaHie TEPMUHOB U

MPOUCXOAAIIME Ha cTanusx mero3a. [loBegenue
XpoMocoM B meitoze. Kpoccunrosep.
buonormueckuii CMBICII M 3HAYEHHE MEI03a.
Jemonctpanuu: Tabnuiel u cxemsl: «/lenenue
KIIETKN», «Meito3». O0opyaoBaHue: MOCIb
JIHK; MarHuTHas: MOIENb-alILINKAIIAS
«JleneHne KICTKM»

MOHSTUI: ME103, KOHBIOTAIls XPOMOCOM,
NepeKpecT (KPOCCUHIOBEP) XPOMOCOM,
rameTsl. XapakTepru30BaTh MEN03 KaK
CHOCO0 KJIETOYHOTO IEJICHUS; ONUCHIBAThH
MEWO03 110 CTausIM; CPaBHUBATh CTa/INH
Meno3a U MUTO3a. Pa3nuuare Ha puCyHKax
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CTa/Iuy MeN03a; pacKpbIBaTh
OuosIornyeckoe 3HaueHue Meiosa

5.4 | OOpa3oBaHu€ U pa3BUTUE ["amerorenes — nporecc 00pa3oBaHus NOJOBBIX | PackpbIBaTh cosep)kaHne TEPMUHOB U
HOJIOBBIX KJIETOK. KJIETOK y )KMBOTHBIX. I1010BBIE XKemne3bl: HOHATHI: raMeToreHes, cliepMaToreHes,
OnogoTBopeHue CEeMEHHUKHU U ssuyHuKkH. OOpa3oBaHue u OOI'€HE3, CIIEpMaTO301]], aKPOCOMa,

pa3sBUTHE MOJIOBBIX KJIETOK — FaMeT ANLEKIIEeTKA, TOJISpHBbIE TENbLIA.
(ctiepmato3ou, AiLEeKIeTKa) — cliepMaTorenes U | XapakTepu3oBaTb 0COOEHHOCTH
ooreHe3. OcoOEHHOCTH CTPOEHUS AULEKIETOK U | raMeTOreHe3a Y )KUBOTHBIX U €ro CTauM;
cnepmaro3oun10B8. O1I010TBOPEHUE. IIOJIOBBIE KJIETKH KUBOTHBIX M OIHCHIBATH
[Taprenorenes. Jlemoncrparuu: Tabnuiis! 1 nporiecc ux pa3putus. CpaBHUBATbH
cxeMmsl: «IIpsiMoe 1 HempsIMOe Pa3BUTHEY, crepMaroreHes u ooreres. OnucbBaTh
«["amerorenes y MIEKONMUTAIONIMX U YEJIOBEKa». | OIUIOJOTBOPEHUE, OMOIOIHYECKOe
O6opynoBanue: Mojenb MeTadazHoi 3HAYEHHE OIJI0IOTBOPECHHUS
XPOMOCOMBI, MUKPOCKOII, MUKpPOTIpEapaThbl
«CriepMaTo30U/1bl MIECKOITUTAIOIIET O,
«SIH1IeKIIeTKA MIIEKOITUTAIOIIETO.
JlaGopaTopHbie U IPaKTUYECKUE PAOOTHI:
JlaGopatopHas padora Ne 4. «3yuenue
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpernaparax»

5.5 | UunuBunyanpHOE NuauBuayanbHOE pa3BUTHE (OHTOTEHE3). PackpsiBaTh conep:kaHre TEPMUHOB U

pa3BUTHEC OPTraHU3MOB

OMOpUOHaNBbHOE pa3BUTHE (IMOpHOTEHES).
DTtarnbl HSMOPUOHATEHOTO PA3BUTHS Y
MO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHE,
racTpyJsilius, OpraHOTeHeE3.
[TocTomMOproHaNBbHOE pa3BuTHe. THITBI
MOCTAIMOPHUOHATBFHOTO PAa3BUTHSA: TIPSMOE, HE
npsiMoe (TIMYMHOYHOE). BiiusiHue cpesl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CHOCOOHBIE
BBHI3BIBATh BPOXKJIEHHBIE ypoaAcTBa. PocT u
pa3BuTHe pacteHnii. OHTOT€HE3 IBETKOBOTO
pacTeHus: CTPOCHUE CEMEHU, CTaIUHU PA3BUTHSL.
Hemonctpammn: Tabmuibl u cxembl: «OCHOBHBIE

MOHSITUIA: OHTOT€HE3, SMOPHUOTEHE3,
3UT0Ta, ApobIIeHne, 6J1acToMepsl, MOpYIa,
Onactyna, 01acTollenb, racTpynia,
HelpyIia, OpraHoTreHe3; 3apoIbIIICBhIC
JUCTKU: DKTOJIEpMa, Me30/IepMa,
SHTOJIEPMA; MTOCTIMOPHOHATBHOE
pa3BHUTHE: TIPSIMOE U HETIPSIMOE
(mmunHOYHOE); MeTaMopd03, Meracmopa,
MUKPOCTIOPA, TBLIBIIEBOE 36PHO, CIIEPMHUH,
3apOJIBIIEBBIA MEIIOK, IBOMTHOE
ortoioTBopeHue. OnpenensaTh dTarbl
SMOPHUOHATLHOTO PAa3BUTHSI XOPOBBIX Ha
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CTaJuu OHTOreHe3a», «lIpsmMoe u Henpsmoe
pa3BUTHE», «/[BOMHOE OIUIOAOTBOPEHUE Y
LBETKOBBIX PACTCHUI»

cXeMax W Mpernaparax v OlUChIBATh
IPOIIECCHI, IPOUCXOISIINE HA KaXIOM
srarne. CpaBHUBATh MIEPUOJIBI OHTOTEHE3A;
psIMOE M HEMPSIMOEe (JTMIUHOYHOE)
OCTAMOPHOHATIBHOE Pa3BUTHE,
3apOJIBIIIH YEJIOBEKA U IPYTHX XOPAOBBIX.
OOBACHATH OHOTOrHYECKOe 3HAUCHUE
pa3BUTHS ¢ METaMOP(HO30M;
OTPHIIATEIBHOE BIIMSIHUE AJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTCHHBIX
(axTOpPOB Ha pa3BUTHE 3apPOIbIIIIA
yenoBeka. OMKCHIBATh MPOIECC ABOWHOTO
OIIJIOJJOTBOPEHMSI Y IBETKOBBIX PAaCTEHUM

Htoro yacoB 1o teme

5

Tema 6. HaciaeacTBeHHOCTDh M H3MEHYHBOCTh OpPpraHusmMoB

6.1 | I'enetuka — Hayka o 1 ITpenmer u 3anauu reHeTuky. Posb nutonoruu u | PackpeiBaTh conepskaHne TEPMUHOB U
HACJIEACTBEHHOCTH U AMOpHUOJIOTUN B CTAHOBJICHUH I'€HETUKU. BKilaag | NOHATUIN: T'€H, TeHOM, T€HOTHUII, ()EHOTHII,
U3MEHYUBOCTH POCCHIMCKHX U 3apyO€KHBIX YUEHBIX B pa3BUTHE | XPOMOCOMBI, aJIeIbHbIE T€HbI (AJLJIEeIH),

TE€HETUKHU. MeTO bl TEHETUKH TOMO3HUI0Ta, TETEPO3Ur0Ta, JTOMUHAHTHBIN
(ruOpHu10IOTHYECKUH, IUTOTEHETUYECKUH, NpU3HAaK (T€H), PeLleCCUBHBIIN NMPU3HAK
MOJIEKYJISIpHO-TeHeTHUeCcKHi). OCHOBHbBIE (ren), yucTast TMHUS, THOPUL.
IeHETUYECKUE NOHATHUSA. | 'eHeTnueckas [lepeuncnsTe 1 XapakTepu30BaTh METOBI
CHUMBOJIMKA, UCIIOJIb3YyEMas B CXEMax TeHETUKU: THOPUI0IOTUYECKUH,
ckpemuBanuii. Jlemoncrpauuu: Ioprpersr: I LUTOT€HETUYECKU I, MOJIEKYIISIPHO-
Mennens, T. Mopran, H. 1. BaBunos, C. C. TeHETHYSCKUH; TOMHHAHTHEIE U
Yersepukos, H. B. Tumodees-PecoBckuii. peLecCUBHbBIE IPU3HAKU PACTEHUN U
O6opynoBaHue: MOJIEIb- alTUINKALIHS KUBOTHBIX. [lo1b30BaThCA reHeTHYECKON
«MoOHOTHOPUIHOE CKpEIIUBaHUEY, repOapuit TEPMUHOJIOTUEN U CUMBOJIMKOM IS
«I"opox MoceBHON» 3allUCH T€HOTUITMYECKUX CXEM
CKpEIMBAHUS
6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEeI0BaHUs TPU3HAKOB, PackpsiBaTh conep:kaHne TEPMUHOB U

HACJICOJOBAaHUS ITPU3HAKOB.

ycraHoBneHHble . Mennenem. Monoru6puasoe
CKpelrBaHue. 3aKOH eAMH000pa3us ruOpuioB

HOHSATHI: MOHOTHOPUIHOE CKpEIMBaHHE,
(beHoTUIIMYeCKUE TPYIIbI,
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MomnorubpuaHoe MEepBOro MOoKoJIeHUs. [IpaBuno TOMUHUPOBAHUS. | THOPHIOJIOTUYECKUN METOJ, YUCTHIE
CKpELIMBaHUE 3aKOH paclIeIyIeHus: IPU3HAKOB. [ 'nmoresa JMHUH, TOMUHUPOBAHUE T€HOB (TIOJIHOE,
yucToThl rameT. [lonHoe u HenoaHoe HEIOJIHOE), PaCIIEIJIEHUE B IOTOMCTBE.
JIOMUHUPOBAHUE. OnuceiBaTh METOAUKY MpOBeneHUs [
Hemonctpauuu: [Toptpetsr: I'. Menaens. Menpenem OnbITOB IO U3YYEHUIO
Tabmuue! u cxembl: «MoOHOTHOpUAHOE HACJIEI0BAHMS OJJTHOM Napbl IPU3HAKOB Y
CKPEILMBAHKUE U €r0 HIUTOTEHETUYECKAsI OCHOBAY», | TOpoXa NOCEBHOI0. PackpbiBaTh
«3aKOH pacHIeIICHUsI ¥ €r0 IUTOTeHETHYECKasi | COJAepyKaHUE 3aKOHOB €TUHO00pa3us
OCHOBa», «3aKOH YHUCTOTHI TaMET». TUOPUJIOB TIEPBOTO MTOKOJICHUSI M 3aKOHA
O6opynoBaHue: MOAEIU-aNIUIMKALIUN pacieruieHus. OObSCHATH TUIOTE3Y
«MoHOTHOpUIHOE CKpeIInBaHuey», «HemomHoe | YUCTOTHI raMeT. 3amichiBaTh CXEMBI
JOMUHHUPOBaHUE», repOapuii «I'opoxX MoceBHOW» | MOHOTHOPUAHOTO CKPEIIMBAHNUS,
OOBSCHSTH €r0 IIUTOJIOTMYECKIE OCHOBHI U
pelaTh reHeTUYECKHe 3aa4l Ha
MOHOTHOPHUAHOE CKPEITMBAHNE
6.3 | Jurubpuanoe JurubpunHoe ckpeuiBaHue. 3akoH PackpeiBath conepkaHue TEPMUHOB U
CKpeIlMBaHue. 3aKOH HE3aBHCUMOI'0 HACJIeI0BaHUS IMPU3HAKOB. MOHSTUM: TUTHOPUIHOE CKPEIIMBAaHHUE,
HE3aBHCUMOI0 [{uToreHeTHYECKHE OCHOBBI TUTHOPHIHOTO AHAJIM3UPYIOLIEE CKPEIIMBAHUE.

HaCJICOJOBaHUA ITPU3HAKOB

CKpeIMBaHMs. AHATTM3UPYIOIIee CKpEIINBaHuUE.
Vcnonb30BaHue aHATU3UPYIOLIETO
CKPEIUBAHMS ISl OTIPE/ICIICHUS] TEHOTHUTIA
ocobu. Jlemonctparuu: [loptpersi: I'. Mennens.
Tabmuipl u cxemsl: «JlurudpuaHoe
CKpelBaHuey, «L{utomoruueckue OCHOBBI
JUTHOpHUIHOTO CKpeluBaHus». O6opynoBaHue:
MOJIeJTb- anruiuKanus «uruopuanoe
CKpEIIBAHHE)

OnuceIBaTh OLITE I . Menaems 1o
M3Y4YEHUIO HACIEOBaHUs JBYX Iap
MPU3HAKOB y TOPOXa MMOCEBHOTO.
PackpsiBaTh coaepkanue 3aKoHa
HE3aBHCUMOI0 HACJIeI0BaHUS PU3HAKOB.
[IpuMeHaTh MaTEMAaTUYECKUN PACUET C
MOMOIIBIO METOAA IEPEMHOKEHHUS
BEPOSATHOCTEMN U 3aIIUCH C TIOMOLIBIO
(EHOTUTTUYECKUX PATUKAIOB
pacIleIUIeHUs PU3HAKOB Y IOTOMKOB IO
dbeHoTuNy ¥ TeHOTHITY. 3aUChIBATh
CXEMBI TUTHOPUIHOTO CKPEIIUBAHMUS,
OOBSICHSITH €r0 LIUTOJIOTHYECKHUE OCHOBEI U
peuiaTh TeHEeTUYECKHE 3a7a4l Ha
JTUTHOPUTHOE CKPEIIMBAHNE
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6.4 | CueruieHHOE CueruieHHoe HacieoBanue npu3HakoB. Pabora | PackpeiBath copep:kanne TEPMHUHOB U
HacJieI0BaHUe IPU3HAKOB T. MopraHa 1o cLerIeHHOMY HaclleZI0BaHUIO HOHATHI: CLEIIEHHOE HACIEeJOBAHUE

reHoB. Hapymienue cueruienns reHoB B IPU3HAKOB, PEKOMOMHALIUS T€HOB,
pe3yibTaTe KPOCCUHIOBepa. XpOMOCOMHast TeHETUYECKUE KapThl XpPOMOCOM,
TEOpUsl HAaCJIEICTBEHHOCTHU. | 'eHeTnueckue Mopranua. Ha3piBaTh OCHOBHBIE
kapThl. [leMonctpanuu: [loptpetsi: T. Mopran. | moJIoKeHHsI XpOMOCOMHOW T€OPUHU
Tabnume! 1 cxeMel: «Meio3y, «I'eHeTnyeckue HacnencTeeHHoctu T. Moprana;
KapThbl paCTEHUH, ’KUBOTHBIX U YEJIOBEKay, packpeIBaTh coepkanue padbotsl T.
«B3aumoselicTBUE aJlIeIbHBIX TEHOBY. Moprana 1o clenjaeHHOMY HacJe10BaHUIO
O6opynoBanue: Mukponpenapar «/po3oduna» | reHOB M NPUYKMHBI HAPYLICHUS CLETICHHS
(Hopma, MyTanuuu (opMbl KPbLIILEB U OKPACKU MEXJly FeHaMH. 3aliCbIBaTh CXEMbI
TeJa), MUKPOCKOIT, MOJIEJIb-alIIINKaIHs CKpELIMBAHUS IPU CLETIIICHHOM
«Ilepekpect xpomocom». JlaboparopHble u HaCJIEJOBaHUH, OOBACHATH IPUUUHBI
npakTudyeckue padotsl: JlaboparopHas paboTa PEKOMOMHALIMYU T€HOB, ONPEEIIATh YUCIIO
Ne 5. «M3yuenue pe3ysbTaToB MOHOTUOPHUIHOTO | IPYIII CLEIUIEHUs T€HOB; pelliaTh
U TUTUOPUHOTO CKPEIIMBAHUS Y Ip030(UIIbl HA | TEHETUYECKHE 3a]]aul Ha CLETICHHOE
TOTOBBIX MUKpOIIpenapaTax» HacJIeJOBaHHE

6.5 | I'eneruka nona. I'eneruka nosa. XpoMOCOMHOE ONPEEIEHUE PackpeiBaTh copepxanre TEPMUHOB U

HacnenoBanue npusHakos,
CLEMJIEHHBIX C IOJIOM

110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'oMorameTHbI€ U FETEPOraMETHBIE OPTAHU3MBI.
HacnenoBanue npu3HakoB, CLHEIJIEHHBIX €
nosioM. Jlemoncrpauuu: [Toptperst: I'. Mennens,
T. Mopran, H.I1. BaBunoB. TaGmauiisl 1 cxeMsl:
«I'enernka nomua», «3aKOHOMEPHOCTH
HACJIEeI0BAHMS, CLETUICHHOTO C ITOJIOM,
«KapnoTunsl 4enoBeKa 1 JKUBOTHBIX )

HOHSITUI: XpPOMOCOMHBIN HAabOD,
ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBIH MOJI, T€TePOraMeTHBIN
T10J1, CLIETNIEHHOE C TI0JIOM HacCJIeJOBaHHE
npu3HakoB. OOBSACHATH LIUTOJIOTMUECKHE
OCHOBBI XPOMOCOMHOT'O MEXaHU3Ma
orpeziesieHus 1oj1a Y pa3InyHbIX
opranu3moB. CpaBHUBATh
3aKOHOMEPHOCTH HACJIeI0BaHUS
IIPU3HAKOB, CLICTIJICHHBIX U HE
CLIETUIEHHBIX C MojoM. Pemate
TEHETUUYECKUE 3a]]aul Ha HACIE0BaHNE
CIETUIEHHBIX C I10JIOM IIPU3HAKOB
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6.6 | lI3MeHUUBOCTS. N3menunBOCTh. Bubl H3MEHUMBOCTH: PackpsiBaTh conep:kaHue TEPMUHOB U
Henacnencreennas HEHACJICJCTBEHHAsl U HaciencTBeHHas. Poib HNOHSATHN: N3MEHYUBOCTb, HACJICICTBEHHAS
U3MEHYMBOCTh Cpenbl B HEHACIEACTBEHHON U3MEHUYHUBOCTH. U3MEHYMBOCTb, HEHACIICCTBEHHAs

XapakTepucTuKa MOAU(PUKALIMOHHOM U3MEHYMBOCTb, MOAU(PUKALIMOHHAS
WU3MEHYMBOCTH. BapuanMoHHbIN s U U3MEHYMBOCTb, BAPUALIMOHHBIN P,
BapualMoHHas KpuBas. Hopma peakunn BapHaHTa, BapuallMOHHAs KpUBasl,
npu3Haka. KojuecTBeHHbIE U KaUEeCTBEHHbIE IIPU3HAK, HOPMA PEAKLIUH,
IIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa KOJIMYECTBEHHBIEC U KAYECTBEHHBIE
MOIM(PUKAITMIOHHON N3MEHYUBOCTH. npusHaku. KiraccupuumupoBaTh BHIIBI
Jemonctpauun: TaGnuue! u cxemsl: «Busl M3MEHUYUBOCTH U BBISIBIIATH UX
M3MEHYHUBOCTHY, «MonupuKamonHas OMOJI0rN4YeCcKrEe OCOOEHHOCTH.
U3MEHYUBOCTbY. JlabopaTtopHbie U [Iepeuncnars cBoiicTBa
npakTuueckue padbotsl: JlabopaTopHas padbora MO (PUKAITMIOHHON H3MEHYHMBOCTH U
Ne 6. «M3yuenne MoaupUKaIIIOHHON OOBSICHATB €€ 3HaYeHUE /ISl OPraHU3MOB.
U3MEHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO Pa3nuyarh KOJIMYECTBEHHBIE U
psiza ¥ BapuallMOHHOW KpUBOI» KaueCTBCHHbIE IIPU3HAKYU; CTPOUTH
BAapUALMOHHBIN psAJl, BAPUALMOHHYIO
KPUBYIO, BBIYUCIIATH CPEIHEE 3HAUCHUE
IIPU3HAKA

6.7 | HacnencrBeHHas HacnencrBenHas, MM TeHOTUIIMYECKAs PackpeiBaTh copepxanre TEPMUHOB U

U3MEHYMBOCTh M3MEHYUBOCTh. KOMOMHATHBHAS N3MEHUMBOCTb. | TIOHATUMN: HACJIECTBEHHAs] U3MEHUYHUBOCTD,

Meiio3 ¥ oJI0BOM IPOLIECC — OCHOBA
KOMOWHATHBHOW M3MEHYMBOCTH. MyTarimoHHas
M3MEHYUBOCTh. Kiaccudukanus MyTanui:
TE€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1
MPUYMHBI MyTaluii. MyTareHHble (paKkTOpHI.
3aKOH TOMOJIOTUYECKHX PSI/IOB B
HaciaeacTBeHHOU n3MeHuuBoctu H. U.
BaBusnosa. BHesnepHas HacaeCTBEHHOCTh U
U3MEHYUBOCTB. JleMoHcTpanuu: Iloprpersr: I
ne @pu3, H. 1. BaBuno. TaGmu1ibl 1 cXeMsr:
«MyTauroHHas U3MEHYUBOCTbY.
OO6opynoBaHue: MUKPOCKOII, MUKpOIIpenapar

KOMOMHATHUBHAS U3MEHYMBOCTD,
MyTallHOHHAsl U3MEHYHUBOCTh, MYTaHT,
MYTaLlUH: TEHHBIE, XPOMOCOMHBIE,
T€HOMHBIE; MOJUIUIONIUS, AaHSYTITOU IS,
MyTareHbl. XapakTepu30BaTh
HACJIEICTBEHHYIO N3MEHYUBOCTb;
dbopMyIHUpPOBATh 3aKOH TOMOJIOTHUECKUX
PAIOB B HACIEACTBEHHON U3MEHYMBOCTH
H. 1. BaBunoBa 1 0OBSICHITE €70
3HAYECHUE 1T OMOJIOTHH U CEJIEKIIUU.
Knaccudunuposars MyTaluu: TeHHEIE,
XPOMOCOMHBIE, TCHOMHBIE H IPUBOJIUTH
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«Apo3odunay (Hopma, MyTanuu GopmMbI npuMepsl MyTauid. OObACHATH NPUUUHBI
KPBUIbEB U OKpAcKa Teja); KOMHATHbIC PaCTEHUsl | BOSHUKHOBEHMsI MyTaluil, poib
C TeCTpoil OKpackoit muctbeB. Jlaboparopusie 1 | pakTOpoB-MyTareHOB. CpaBHUBATH BHUIBI

npakThueckue padotsl: JlabopaTopHas padora
Ne 7. «AHanu3 mytauuii y 1po30¢puibl Ha
TOTOBBIX MUKpOIIpernapaTax»

MYTalHi{; BBISABIATH IPUYHUHBI
HaCJIeICTBEHHON M3MEHUYHUBOCTH,
UCTOYHUKH MYTareHOB B OKpPY>Karollen
cpene (KOCBEHHO). XapaKTepru30BaTh
BHESIEPHYIO HACIIEICTBEHHOCTb U
U3MCHYHNBOCTH

6.8

I'eneTuka yenoBeka

I'eneTtuka yenoBeka. Kapuorun denoBeka.
OCHOBHBIE METO/(bI TEHETHKH Y€JIOBEKA:
TCHEAJIOTHYECKUM, OJIM3HEIIOBBIT,
[UTOTCHETHYCCKUI, OMOXMMUYCCKHI,
MOJIeKYJIsIpHO-TeHeThuecKkuii. COBpeMEeHHOe
oTpesieNieHNe TEeHOTHIIA: IOJITHOTCHOMHOE
CEKBEHUPOBAHHUE, TEHOTUITUPOBAHHUE, B TOM
yucie ¢ nomoinpio ITIP-ananu3a.
HacnencrBennble 3a00/1eBaHUS YEIIOBEKA:
reHHble 00a€e3HHU, 00JIE3HH C HACIEACTBEHHON
MPEIPACTIONOKEHHOCTHI0, XPOMOCOMHBIE
0one3nu. CoMaTuyeckue U reHepaTuBHbIE
myTtanuu. CTBONOBBIE KiIeTKH. [IprHIIMITBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH,
npO(OUTAKTUKY U JICYECHHS TeHETHYECKIX
Oose3Heil. MeqUKO-TEHETUYECKOE
KOHCYJIbTUPOBaHUE. 3HAUCHNE MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUN U JICUCHUH
FeHETHYECKUX 3a00JIeBaHUI YeI0BEKa.
Hemonctpanmu: TabmuIbl u CXEMBI:
«HacnenoBanue pesyc-hakropay, «I eHeTuka

rpynn kpoBuy». JlabopatopHble U MpakTUYECKUE

pabortsl: [IpakTrueckas padota Ne 2.

PackpeiBaTh copepxanue TEPMUHOB U
IIOHATUM: KAPUOTHUI YEJIOBEKA,
LUTOT€HETUYECKUI METOJ,
IeHEaIOTNYECKUIl METO/1, POJIOCIOBHBIE,
OJIM3HEIOBbIM METO, HAaCIIeICTBEHHbIE
0oJie3H: (MOHOTCHHBIE, C
HaCJICICTBEHHON
IPEIPACTIONOKEHHOCTHIO0, XPOMOCOMHBIE),
MEAUKO-TEHETUYECKOE
KOHCYJbTHpoBaHue. [lepeuncisatsh
0COOEHHOCTH U3Y4EHUS T€HETUKH
YeJI0BeKa; MPUBOIUTh IPUMEPHI
HaCJIe/ICTBEHHBIX 0OJIe3HEN YenoBeka,
XapaKTepu30BaTh METOABI UX
npoHIAKTUKN; 0OOCHOBBIBATh 3HAYEHHE
MEAMKO-T€HETUYECKOT O
KOHCYJIbTUPOBaHUS. BbIABIATE 1
CpaBHMBATh MEXIy co00I1 TOMUHAHTHbIE
Y PELIECCUBHBIE TPU3HAKU YEJIOBEKA.
CocTaBisATh U aHATM3UPOBATH
POZIOCIIOBHBIE YENIOBEKA
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«CocTaBlICHHC U aHAIIN3 POOOCIIOBHBIX
YCJIOBCKa»

WToro uacoB o teme

8

Tema 7. Cesiek1iusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

7.1 | Cenekuus Kak HayKa U 1 Cenekius Kak HayKa U mpoLecc. 3apoxkaeHue PackpeiBath conepkaHue TEPMUHOB U
nporecc CeJleKUMH U Jomectukauus. Yuenue H. U. MOHATUI: CEJEKLIUs, COPT, IOPOJIa,
BaBuiioBa o ieHTpax MHOT0OOpasus U ITaMM, JIOMECTUKAIUS, UITH
MIPOUCXO0KICHHS KYJIbTYPHBIX PACTCHUI. 0JIOMAIlIHUBaHUE, IICHTPBI MHOTOO0Opa3us
LleHTpBI MPOUCXOKACHUS JOMAIHUX KUBOTHBIX. | U TPOUCXOXKICHUSI KYJIbTYPHBIX PACTCHUM
Coprt, nopoaa, mramm. U )KMUBOTHBIX, THOpUIM3AINS,
Hemonctpanuu: [Toptpersr: H. U. BaBuios. UCKYCCTBEHHBIN 0TOOp. Ha3wiBaTh 1
Tabmue! 1 cxembl: kapta «LleHTpsI CPaBHUBATHh OCHOBHBIE 3TAIbl PA3BUTHS
MHOr000pa3us U MPOUCXOKACHUS KyIbTYpHBIX | cenexkuuu. Mznarate yuenue H. U.
pacteHui», «I[lopoapl TOMaTHUX )KUBOTHBIXY, BaBuioBa o neHTpax npoucxoKaeHus
«Copra KyJIbTYpHBIX PACTCHUII. KYJIbTYPHBIX PACTEHUM; pa3inyaTh
O6opynoBaHue: MYJSIKU TJI0JI0B U LEHTpPBI Ha KapTe€ MUPA, CBA3BIBATH UX
KOPHEIJIONOB JUKUX (hOPM U KYJTbTYPHBIX MECTOIOJIOKEHHUE C OYaraMu
COPTOB pacTeHui; repOapuit BO3HUKHOBEHHUS IPEBHEUIINX
«CenbCKOX035MCTBEHHBIE PACTEHUS» nuBmiInM3anuii. CpaBHUBAThH COpTa
KYJIbTYPHBIX PACTEHU, TOPOBI
JIOMAIITHUX )KUBOTHBIX U UX JIUKUX
npeakoB. OLEeHnBaTh pOJIb CENEKIINH B
obecreueHnn Mpo10BOILCTBEHHON
0€30I1aCHOCTH YeJIOBEYEeCTBa
7.2 MeToibl M JOCTUHKEHHUS 1 CoBpeMeHHbIE METO/IbI CeeKInu. MaccoBblii 1 | PackpbiBaTh cojiep:kaHne TEPMUHOB U

CEJICKLIUY PACTEHUN U
JKUBOTHBIX

WHUBUAYAIbHBIN OTOOPHI B CENEKIIMHA PACTCHHIA
1 )KUBOTHBIX. OILIEHKA 3KCTEphepa.
biM3KOpOACTBEHHOE CKpEIIBAHUE —
uHOpuauHT. Yncras nunus. CkpemmuBaHue
YHCTHIX TUHUHA. ['eTeposuc, nin rubpuaHas
cuna. HepoacTBeHHOE CKpelBaHuE —
ayropunuur. OTaaneHHas THOpUAN3alUS U ee
ycnexu. VICKyCCTBEHHBIN MyTareHes u

HOHSATHI: HCKYCCTBEHHBIN 0TOOD,
MaccoBBbIi 0TOOp, MHIWBUTYyaJIbHBIN
0100, FKCTEphEP, OIU3KOPOJICTBEHHOE
CKpELIMBaHHE, YUCTas JIMHUS, T€TEPO3UC,
HEPOJICTBEHHOE CKPEIUBAHMUE,
HMCKYCCTBEHHBIM MyTareHes3, MOJIUILIOUIBI.
CpaBHuBaTh (POPMBI HICKYCCTBEHHOTO
oTbopa (MaccOBOTO U MHIUBUIYATHHOTO),
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MOJIy4eHUE TOJUITONA0B. JlocTiKeHUst BUJIbI THOPUIM3AIAH

CEJICKIIMH PACTeHH, KUBOTHBIX U (6ITM3KOPOICTBEHHOW U OTIAJIEHHOI),
MUKpOOpranu3MoB. JleMoHcTparuu: [lopTpeTsl: | ciocoObl MOTYYCHHSI TOTHUILTIOUIOB.
U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. [IpuBOAMTHE TPUMEPHI JOCTHXKEHU I
WBanoB. Tabmuibl u cxembl: «OTaaNeHHAS CEJICKLIUU PACTECHUM U )KUBOTHBIX

rudpuausanusy, «Padorsl akagemuka M. @.
WBanosay, «[lomummonnusy». O6opynoBaHue:
MYJISKH TI0/I0B U KOPHEIUIOJ0B TUKUX (GOpM U
KYJIBTYpPHBIX COPTOB pacteHuii. JlJabopaTopHsie u
npakTH4eckue paboTsl: DKCKypcusi «OCHOBHBIC
METO/Ibl U JOCTUXKEHUS CETIEKIINH PACTEHUN U
JKUBOTHBIX (HA CENIEKIIMOHHYIO CTAHITHUIO,
TUIEMEHHYIO ()epMY, COPTOUCITBITATEITHHBIN
YYaCTOK WJIH TEIUIMYHOE X03SHCTBO)

buoTexHonorus kak 1 buoTexHonorus kak orpaciib IpOU3BOCTBA. PackpeiBaTh conepxaHie TEPMUHOB U

OTpacib IPOU3BOJACTBA ['ennas uHX)eHepus. JTanbl CO3IaAHUS MOHSITUI: OMOTEXHOJIOTHSI, KIIETOUHAs
pexomOuHanTHOM /IHK 1 TpaHcreHHbIX VHXXECHEPUS, TCHHasl UHXKCHEPU,
opranu3mMoB. KiierouHast HHXXEHepHsl. KJIOHUPOBAHHE, TPAHCTEHHBIE OPTaHNU3MBI,
Knerounsle KynbTypbl. MUKPOKIOHAIBHOE I'MO (renernuecku MOIUDUITMPOBAHHBIC
pa3MHOkeHue pacteHuil. Kiionuposanue OpraHu3Msl). XapakTepu30BaTh
BBICOKOIIPOTYKTHUBHBIX CEJIbCKOXO3SIICTBEHHBIX | OMOTEXHOJIOTHIO KaK OTpaciib
OpPraHU3MOB. DKOJIOTHYECKUE U ITUIECKUE IIPOU3BOJICTBA, OCHOBHBIE IOCTH/KEHUS
npobaembl. MO — renernuecku OMOTEXHOJIOTHUHU B 00J1aCTH
MOJU(UIMPOBAHHBIE OPTaHU3MBI. IIPOMBIIIIIEHHOCTH, CEJIBCKOT0 X035HCTBA
Jemoncrpanuu: Tabnuuel u cxembl: «O0BEKTHl | U MeaULUHBL. [lepeuncusaTs u
OouotexHonorumny, «Knetounsie KyabTyphl U XapaKTepU30BaTh OCHOBHBIE METO/IbI U
KJIIOHUpOBaHUE», «KOHCTpyHpoBaHUE U IEPEHOC | TOCTIKEHHS OnonmkeHepuu. O0CyxaaTh
TE€HOB, XpPOMOCOM» 9KOJIOTMYECKUE U ITUUECKUE ACTIEKTHI

HEKOTOPBIX UCCIIEIOBAHMI B 00JaCTH
OMOTEXHOJIOTHH (KIIOHHPOBAHMUS,
HWCKYCCTBEHHOTO OIUTIOJ0TBOPEHUS,
HaIpaBJIECHHOTO U3MEHEHUS TeHOMa U
CO3JIaHUs TPAHCTCHHBIX OPTraHU3MOB)
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WToro uacoB o teme

PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

11 KJIACC

Ne
/a

HanmenoBanue
pa3zeNnoB U TeM
yueOHOro npeaMeTa

KomnunuectBo
4acoB

IIporpammHoOe conep:xaHue

OCHOBHBIE BUIIBI JIEATEIILHOCTH
o0yJaronuxcs

Tema

1. OBoTIOLIMOHHAN OMOJIOTHSA

11

DBOIIOLNASA U METOIEI €€
U3yUYCHUS

1

IIpeanocbuIK BOSHUKHOBEHUS 3BOIOLMOHHOMN
TEOpPHH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Oouonoruu. BnusiHue 3BOIIOLNUOHHON TEOPUU Ha
pa3BUTHE OMOJIOTUU U JPYTUX HayK.
CBuzeTenbCTBa SBOMIOIHH.
[TaneoHTONOrNYECKHE: MOCIENOBATEIBHOCTD
MOSIBJICHUSI BUJIOB B MAJICOHTOJIOTMUECKOM
JIETONHCH, TTIEPEXOIHbIE (POPMBI.
buoreorpaguyeckue: cXoACcTBO U pazauine
¢bayH 1 paop MaTEpUKOB U OCTPOBOB.
OMOpPHOIOTHYECKHE: CXOJCTBA U Pa3INuus
HMOPHOHOB Pa3HBIX BUJIOB O3BOHOUYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIE, PYAUMEHTAPHBIE OPTaHbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX

METa0OJIMUECKUX MyTeH Y BCeX >KMUBBIX
opranu3moB. JlemoncTpanuu: [Toprpetsr: K.
Jlunneit, XK. b. Jlamapk, Y. JlapBun, B. O.
Kosanesckuii, K. M. bap, O. I'ekkenp, O.

PackpsIBaTh coepkaHie TEPMUHOB U
MOHSITUIA: YBOJIIOLIHSI, IEPEXOIHBIC
¢dopmbl, pumoreHeTHIECKNE PAIBI, BHIIBI-
SHIEMHKH, BUJIBI-PEIUKTHI, 3aKOH
3apOJIBIIIIEBOTO CXO/ICTBA,
OMOTreHeTHYECKUI 3aKOH, TOMOJIOTUYHbIE
Y aHAJIOTWYHBIE OPTaHbl, PyJANMEHTapHBIC
oprassl, aTaBu3Msbl. [lepeuncnsaTs
OCHOBHBIE JTAIlbl Pa3BUTHS
9BOJIIOLIMOHHON TeOpUHU. XapaKTepHU30BaTh
CBUJIETEIILCTBA YBOJIOLINU:
NaJICOHTOJIOTHYECKHE,
ouoreorpaduueckue, SMOPHUOJIOTHYECKUE,
CpaBHUTEIbHO-aHATOMUYECKHE,
MOJIEKYJISIPHO-OMOXUMUYECKHE.
[IpuBoAUTE pUMEPHI IEPEXOAHBIX (HOpM
OpPraHu3MOB, (DUIOTCHETHYECKUX PSIJIOB.
[TpuBoAUTH GOPMYITHPOBKH 3aKOHOB
OMOTEHETHYECKOTO U 3apOJIBIIIIEBOTO
CXO/ICTBA
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Miromtep. Tabmuibl u cxemsl: «Pa3Butue
OpPraHMYeCKOro MUpa Ha 3emiie», peiabedHble
TaOIUIIBI «3apPOJIBIIIA TO3BOHOYHBIX
XKHUBOTHBIX», «Apxeontepukcy». O0opynoBaHue:
ouoreorpaduyeckas KapTa MUpa; KOJUICKIH
«DOpMBI COXPaHHOCTH UCKONIAEMBIX JKHUBOTHBIX
U PaCTEHUI»; BIIaYKHbIE Npernaparsl «Pa3surue
HAceKoOMoro», «Pa3BuTHe JIATyIIKN»

1.2

Hcropus pa3Butus
npejcTaBiIeHuit 0o
IBOJIOLUH

OBomonnonHas teopus Y. Jlapsuna.
[TpennocsuIkyu BOSHUKHOBEHUS 1apBUHU3MA.
JIBroKyIMe CHIIbI 3BOJIIOIIMYU BUIOB 110 [{apBuny
(M30BITOYHOE PA3MHOXKECHHE ITPU
OTPaHUYEHHOCTH PECYPCOB, HEOIIPEAEICHHAs
M3MEHYMBOCTb, 00phOa 3a CyIIeCTBOBAHHUE,
€CTeCTBEHHbII 0TO0p). CHHTETHYECKas Teopus
sBostonu (CTD) 1 ee OCHOBHBIE MOI0XKEHUS.
Hemonctpanuu: [Toptpetsr: K. JIunnen, XK. b.
Jlamapk, Y. {apBuH. TaGauibl U CXeMBbI:
«[Tomymsiun», «Kapra-cxema mapupyra
nyremectBus Y. lapsuna», «®opmbl 60psObI 3a
cylecTBoBaHHe», «EcTecTBeHHBIN 0TOOP»,
«MHoroo0pa3sue copToB pacTeHHI»,
«MHoroo6pasue nopo/| >kUBOTHBIX»

PackpeiBaTh copepxaHrie TEPMUHOB U
IOHSTHN: CUCTEMATHKA, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOp. XapaKTepru30BaTh
OCHOBHBIE 3BOJIIOLIIOHHBIE UIIEH,
KOHUEMNINY U TEOPUH; CPABHUBATH
B3IJIAb1 HA BUA U 3Botonuto K. JIunues,
XK.b. Jlamapka, Y. /lapsuna. OueHuBaTh
BKJIaJ] JIuHHES B pa3BUTHE CUCTEMATHKU U
OOBSACHATH NPUHLUITBI OUHAPHOMN
HOMEHKJIaTypbl. XapaKTepHU30BaTh
COJIepKaHUE U 3HAYEHUE IBOJIFOLIMOHHON
koHuenuuu JK. b. Jlamapka. OnieHuBarthb
€CTECTBEHHO-HAYUYHBIE U COLIMAIIBHO-
9KOHOMMUYECKHE MPEIITOCBUIKI
BO3HHUKHOBEHUS HBOJIIOLIMOHHOW TEOpUU
Y. JlapBuHa. PackpbIBaTh COAEPKaHUE
3BOIIONHOHHOM Teopun Y. JlapBuHa;
CpPaBHMBATh HEONIPEJEIECHHYIO U
ONPEJIETICHHYIO U3MEHUNBOCTb,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOP,
dbopmbI 6OpHOBI 3a CYIIIECTBOBAHHUE.
OnuceIBaTh MOJIOKEHNUS CUHTETHUECKON
teopu 3BoJronuH (CTD) u 00BACHATH ee
3Ha4YeHue 17151 OMOJIOTHH
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1.3 | Bux: xpurepuu u Muxkpossomtonus. [lonyisanus kak etuHALA PackpsiBaTh conep:kaHue TEPMUHOB U
cTpykrypa. [lomynsanusa BUJA U 3BONMIOLMU. JlemMoHcTpanuu: TaOauubl 1 | MOHATUNA: MUKPO3BOJIIOLMS, BUJ,
KaK KaK 2JIEMEHTapHast cxemsbl: «[lonmynsanumny, «MyTaloHHas KpUTEpUU BUJA, apeal, OMyJIsaLus,
€VHMIIA BUJA U3MEHYMBOCTb». OO60pyAOBaHNE: MUKPOCKOII, reHO(OH/], MyTallui, KOMOUHAIIUK T'€HOB.
MUKponpenapat «Jpo3opuna» (Hopma, MyTanuu | XapakTepru30BaTh BUJ KAK OCHOBHYIO
(GOopMBI KPbUIBEB U OKPACKH TEJIa), MOJIEIIb- CUCTEMATUYECKYIO C€INHULLY U LEIOCTHYIO
anmuikanus «llepekpect xpomocomy». OMOJIOTUYECKYIO cHCcTeMY. BrIaensiTh
JlaGopaTopHble U NPaKTUYECKHUE PaOOThI: KpUTEpHH Bua (MOP(OIOrHYECKHi,
Jlaboparopuas pabota Ne 1. «CpaBHeHHE BUOB | (DM3HOJIOTHICCKHA, OMOXMMHYCCKHA,
110 MOP(OJIOTHYECKOMY KPUTEPUIO» TEHETUYECKUH, IKOJIOTUYECKU,
reorpauuecKuii) U MPUMEHSTh KPUTEPHH
JUISL OITUCAHMsI KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYISAUIO KaK
CTPYKTYPHYIO €IMHULLY BUJIa U 3BOJIIOLIUU.
OnuceIBaTh MOMYJISIUIO IO OCHOBHBIM
IIOKA3aTeNsIM: COCTaB, CTPYKTypa
1.4 | [ABmxyuiue cuibl JBuxyniue cuibl ((pakTOpbl)3BOIONUHN BUIOB B | PackpeiBaTh cosnepikaHne TEPMUHOB U
(311eMeHTapHbIE (HaKTOPHI) npupoze. MyTallMoHHBI Ipolece U HNOHATHI: KOMOMHATHBHAs U3MEHUYHUBOCTb,
HBOJIIOLINN KOMOMHATUBHAsI U3MEHYNUBOCTD. MyTallly, MyTallMOHHBIN MpoIiecc,
[TonynsuoHHBIE BOJIHBI U Jpeii() TeHOB. HOMYJISIMOHHBIE BOJHBI, peii¢ reHoB,
N3omsaumst u murpanus. JleMoHCTpanuu: W30JSL 1S, MATpAalMi. XapaKTepU30BaTh
Talnuubl 1 cxembl: «JIBIOKyIIHE CUITBI 3JIEMEHTapHbIE (PAKTOPHI SBOIOLUU:
HBOJIIOLIN MYTalMOHHBIN IIpOLecC, KOMOMHATUBHAS
WU3MEHUYUBOCTD, OMYJISIIMOHHBIE BOJIHBI,
npeiid reHoB, U30JIALMS, MUTPALIUSL.
VYcTaHaBnMBaTh NPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXIY MEXaHU3MOM U Pe3yIbTaTOM
JENCTBUS IBWKYILIMX CHJI (3JIEMEHTAPHBIX
(haKTOPORB) IBOJIOIHMH
1.5 | Ecrectenusii 0160p u EcrectBenHsblit 0T00p — Hanpassonuii pakrop | PackpeiBaThk cojep:kanue TEPMUHOB U

ero ¢GopMsl

3BOIOIMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

TIOHSATHIN: €CTECTBEHHBIN 0TOOP, O0phba 3a
cymiecTBoBanue. OMUCHIBATH MEXaHU3M
JIEHCTBUSI €CTECTBEHHOTO 0TOODA.
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Jemoncrpanmu: TaOIUIbI U CXEMBI:
«EctectBenHbIi 0TO0p», «boproda 3a
CYILLIECTBOBAHHE)

XapakTepu30oBaTh (POPMBI €CTECTBEHHOTO
otOopa (IBIKYIIHMHI, CTAOUITU3UPYIOITUH,
TU3PYIITUBHBIN) U CPABHUBATH UX MEKIY
coboii. XapakTepu3oBath 00pb0OYy 3a
CYIIIECTBOBaHHE U CPABHUBAThH €€ BU]IbI
(MeXBUIOBAs, BHYTPUBHAOBaAsI, 00phba ¢
HEeOIaronpusATHBIMU (haKTOpaMH BHEIIHEH
CpeJibl)

1.6 | Pe3yabTaTsl HBOIIOIUH: [Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTar | PacKkpbIBaTh cosiepikaHne TEPMUHOB U
IPUCIIOCOOTIEHHOCTh sBostoy. [lpumeps! nmpucnocobiaeHuit y HOHATHUI: IPUCTIOCOOIEHHOCTD,
OpraHU3MOB U OpraHu3MoB. ApoMOp(O3bl U UAN0AAANITALIUH. HOKPOBUTEIbCTBEHHAS U
BU000pa3oBaHue Bun u BunooOpasosanue. Kpurepuu Buja. npeaocTeperarias oKkpacka,

OcHoBHBIE ()OPMBI BUA000PA30BAHUS: MacKHpPOBKa, BU1000pa30oBaHUeE.
reorpaduueckoe, 3K0JI0rH4ecKoe. OnuchIBaTh MEXaHU3M BO3HUKHOBEHHUSI
Hemoncrpanuu: TaGnuIbI U CXEMBI: IPUCTIOCOOIEHUN Y OpraHU3MOB.
«[Iprcrnoco61eHHOCTh OPraHU3MOBY, BbIABIIATE 110 N300paXKEHUAM, HA KUBBIX U
«['eorpaduueckoe BunooOpazoBaHue», (uKCHPOBaHHBIX IIpenapaTax MpUMEpPHI
«DKOJIOTHUECKOE BUA000PA30BaHUEY. IpUCIOCOOIEHHOCTH PAaCTeHUN U
O6opynosanue: koyutekius «I[Ipumepsl YKUBOTHBIX K YCIIOBUSIM CpeJibl OOMTaHMUSI,
3aIIUTHBIX MPUCTIOCOOJIEHUH Y dKUBOTHBIXY, JIOKa3bIBaTh OTHOCUTEIbHYIO
KOJUIEKIIMS HACEKOMBIX C Pa3JIMYHBIMU TUTIAMU 11€7I€CO00Pa3HOCTh MPUCTIOCOOICHUM.
OKpacku; Ha0Op IJIOJIOB U CEMSIH. XapakTepHu30BaTh CIIOCOOBI M MEXaHU3MBI
JlabopatopHble U IpaKTUYECKHE paOOTHI: BUJI000pa30BaHNs; OMUCHIBATh U
JlaGopatopHas pabota Ne 2. «Onucanue CpaBHUBATbh OCHOBHBIE ()OPMBI
MPUCTIOCOOIEHHOCTH OpraHu3Ma U ee 9KOJIOTMYECKOI0 ¥ reorpapuieckoro
OTHOCUTEJIBHOTO XapaKkTepa» BU000pa30BaHUs

1.7 | HampaBnenus u nytu MakponsBomntonus. @opMbI IBOJTFOLUU: PackpsiBaTh cozep:kaHne TEPMUHOB U

MaKpO3BOJHOIIUN

dunernyeckas, TMBEPreHTHas, KOHBEPTreHTHAs,
napajuienpHas. HeoOpaTuMoCTh 3BOMIOIHH.
[IpoucxoxaeHne OT HeCIIeUaTu3UPOBAHHBIX
npenkos. [Iporpeccupyromias crennaiu3anusi.
AnanrtuBHas paguauus. JleMoHcTpanuu:
IToptpetsr: A. H. CeepiioB. Tabmu1ibl 1 CXeMBI:

MOHSITHIA: MaKpOIBOIIOIHS, (PUIOTECHE3,
OMOJIOTHYECKHI TIPOTpecc U perpecc,
apomopho3, uANOoaaaNTaIus, O0IIast
JeTeHepaIysl, aJanTHBHAS paHaIlys.
XapakTepu3oBath (HOpPMBI IBOITIOLIUH.
BrisBisTE apoMopd 036l M UAMOATANTAIIAN
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«ApomMop¢o3si», «Manoaganramum», «O0mmas
nerenepanus». O6opynoBaHue: MOAEIb
«OCHOBHBIE HaIIpaBJICHUS SBOJIIOLIUNY;
o0beMHast MoJienb «CTpoeHue roJI0BHOTO MO3ra
II0O3BOHOYHBIX»

y pacTeHui u >KUBOTHBIX. CpaBHUBATh
OHMOJIOTUYECKHI ITporpecc u
Oumosoruveckuii perpecc, apomopdos,
UAMO0AJANTALNIO U OOUIYIO IETeHEepalHIo.
BbISBISTE B3aMMOCBSI3U MEXKY IMMYTSAMU U
HAIPAaBJICHUSMU IBOJIIOLUHU Y PACTEHUN U
YKUBOTHBIX

HToro yacoB 1o teme 9
Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KM3HU HA 3emJie
2.1 | Ucropus xu3Hu Ha 3emie | 2 JloHay4HBIE IPEACTABIEHUS O 3apOKIECHUU PackpeiBaTh copepxanre TEPMUHOB U
Y METOJIbI €€ U3Y4YCHHUS. JKu3HU. HayuyHble runioTe3sl BOSHUKHOBEHUS HOHSITUN: KpEalMOHNU3M, aOMOTEHE3,
I'unoressl KU3HU Ha 3emiie: abUOreHe3 U aHCIePMHUSL. BUTAJIU3M, ITAHCIIEpMUs], OHOI1033,
IIPOUCXO0KICHMS )KU3HU Ha Xumuueckas 3Boonns. AOMOTEHHBIN CHHTE3 KOAalepBaThl, IPOOUOHTHI, CHUMOMOTEHE3.
3emie OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKHX. XapakTepru30BaTh METOIbI U3yUECHUS
OKCrepUMEHTaIbHOE OATBEPKICHHE HCTOPUYECKOI0 IIPOLIOTO 3EMIIH.
XUMHUYECKOH 3Botonuu. HavanbHble aTamnsl [lepeuncnsT OCHOBHBIE ATAIIbL
ouonoruyeckoi ssomtonuu. ['unoresa PHK- XUMHYECKON 1 OMOJIOTHYECKOM
mupa. PopmupoBaHre MEMOPAHHBIX CTPYKTYp M | 3BostoLIMU. M3narate copepikanue
BO3HMKHOBEHHE ITPOTOKJIETKH. [IepBbIe KIIETKU U | TUIIOTE3 U TEOPUN BOSHUKHOBEHHUS KU3HU
uXx 3BoJtoIHs. POpMHPOBaHUE OCHOBHBIX IpynI | Ha 3emiie (KpeallmoHNu3Ma,
JKUBBIX OpraHU3MOB. /leMOoHCTpanuu: CaMOIIPOU3BOJIBHOTO 3aPOXKICHUS
[Toptpetsr: @. Penn, JI. [Tactep, C. Mumnep, A. | (CIIOHTaHHOTO), MTAHCTIEPMHH, THITIOTE3bI
. Onapun, I'. FOpu. Tabauis! u cxeMsl: PHK-mupa). OnuceiBaTh 3KCIIEpUMEHTBI
«Bo3HukHOBeHHE COTHEYHOU CUCTEMBI», C. Munnepa u I'. FOpu no nonydenuto
«Pa3BuTHE OPraHMYECKOr0 MUPA», OpPraHWYECKUX BELIECTB U3
«PacturenbHas knetka», «KuBoTHas KieTkay, HEOPraHMYECKUX MyTeM aOHMOT€HHOTO
«I[IpokapuoTnyeckast KJIeTKay CUHTE3a
2.2 | OcHOBHBIE 3TaIbI 2 Pa3BuTHe *u3HM Ha 3eMile 110 3paM U nepuojaM. | PackpeiBaTh cosep)kaHne TEPMUHOB U
HBOJIFOIIUN OPTaHUYECKOTO Karapxeil. Apxelickas U IpOTEPO30MCKast IPBHI. MOHATHI: 20H, 3pa, Nepuoi, apoMopdo3sl,
MUpa Ha 3eMJie, pa3BUTHE ITaneo3oiickas opa U €€ IEPUOBL: UAMOaaNnTalnuu. 3HaTh
JKA3HU 110 OpaM U KeMOpHICKUil, OpIOBUKCKHM, CUITYpUIHCKHI, IIOCJIEI0BATEIBHOCTh OHOB: KaTapXew,
rnepuogaM JIEBOHCKHH, KAMEHHOYT OJIbHBIN, IEPMCKHA. apxeii, npoTepo3oi, panepo3oii; 3p:

Me3030¥icKasl 9pa U €e MepUoIbl: TPHACOBBIN,

apxemckas, IpoTepo30iickas,
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I0OpcKui, MenoBou. KaliHo30McKas 3pa u ee
IIEPUOBL: NIAJIEOT€HOBBIN, HEOTEHOBBIHN,
AQHTPOIIOr€HOBBIN. XapaKTepUCTUKa KIMMaTa U
re0JI0rMYeCKUX pouneccoB. OCHOBHBIE TaIbI
ABOJIFOLIMU PACTUTEIBHOIO U )KMBOTHOT'O MHpA.
Apomopdo3bl y paCTEHUN U )KUBOTHBIX.
[TosiBneHue, pacuBET U BBIMUPAHUE TPYIIIT
KUBBIX OpraHu3MoB. JlemoncTparuu: Tadauibl
U cxeMbl: «Pa3BUTHE OPraHU4YEeCKOro MUpa,
re0XpPOHOJIOTHYECKas Ta0JINIa; KOJUICKLIUS
«POpMbI COXpPaHHOCTH UCKOIAEMBbIX KHUBOTHBIX
U pacTeHui». JJabopaTtopHble U IpaKTUYECKHE
pabotsl: [IpakTnueckas padora Ne 1. «3yuenue
HCKOIIAEMBIX OCTaTKOB PACTCHUM U KUBOTHBIX B
KOJUIEKLIUAX». DKCKypcusi «DBOJIIOLIUS
OpPraHM4ecKOro Mupa Ha 3emie» (B
€CTECTBEHHO-HAY4YHBIN WIH KPACBEAUYECKUI
My3eit)

ajae030icKas, Me3030MCcKasl,
KaHO30MCKast; MepUOI0B: KEMOPHICKUH,
OPIOBUKCKHI, CHITYPUHCKUIA, NIEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKHIA,
TPUACOBBIN, FOPCKHI, METOBOM,
MMaJICOTCHOBBIM M HEOICHOBBIH,
AQHTPOIIOI€HOBBIN. XapaKTepru3oBaTh
OCHOBHBIE COOBITHS B Pa3BUTHHU
OpPraHUYECKOIr0 MUpa IO 3paM U IepHoiaM
re0JIOTUYECKON UCTOPHU; ATAIbl PA3BUTHUSA
pPacTUTEIBLHOTO U )KUBOTHOT'O MHPA.
BoeigenuTs riaBabIe apoMOpd 036l
pacTeHuii U KUBOTHBIX. CpaBHUBATh
MeXly cOO0H mpecTaBuTeNen
CHUCTEMAaTUYECKUX TPYII OPraHU3MOB,
BBISIBIISATD YEPTHI YCIOKHEHUS U
MPUCTIOCOOICHHOCTH K YCIOBHUSM KU3HU

2.3 | CoBpeMeHHas cucTeMa Cucrtema OpraHm4ecKoro Mupa Kak OTpakeHHe PackpsiBaTh cosiepkaHie TEPMUHOB U
OpraHUYECKOT0 MUpa sBOMIOLMU. OCHOBHBIE CUCTEMAaTHUYECKUE MOHSATUM: CUCTEMATHKa, UICKYCCTBEHHAs U
rpymrbl opraHu3MoB. [lemoncTpanuu: Tabmuiel | ecrecTBeHHas Kiaccudukaius, OnHapHas
u cxembl: «CoBpeMeHHas cuctemMa HOMEHKJIaTypa, TPUHIUI UEPAPXUIHOCTH.
OpPraHUYECKOTr0 MUPa» XapakTepu30BaTh COBPEMEHHYIO CHCTEMY
OpPraHMYeCcKOro Mupa
2.4 | DBOMIOIUS YEIOBEKA DBOJIONHS YeJIOBeKa. AHTPOTIOJIOTHS Kak Hayka. | PackpbIBaTh cojiep:kaHne TEPMUHOB U

(anTpOMOreHes)

Pa3BuTHe npencraBieHU 0 IPOUCXO0KIEHUN
yesioBeka. MeTo bl U3y4eHHs aHTPOIIOTeHe3a.
CxopxcTBa M pa3Inyus 4eloBeKa U KUBOTHBIX.
CucremaTnieckoe MoJI0KEHUE YeI0BeKa.
Hemonctpauuu: Ioprpersr: Y. JapBuH.
Tabmune! u cxembl: «CpaBHEHUE
AQHATOMUYECKHUX YEPT CTPOEHUS YETIOBEKA U
4eJI0BEK0OOpa3HBIX 00e3bsiHY». O00pyaoBaHuE:!

HOHSITUIA: aHTPOIIOJIOTHSI, aHTPOIIOT€HE3,
yenoBek pazymusbiid (Homo sapiens),
IPSIMOXO’KIEHHUE, BTOpasi CUTHaJIbHAas
cucrema. [lepeuncnsate 3agauun
AQHTPOIIOJIOTUH, ITAIlbl CTAHOBJICHUS U
pa3BUTHSA IIPEACTABIECHUH O
IIPOMCXOXKIEHNN YenoBeka. M3narate
OCHOBHBI€ TOJI0KEHNs Teopun Y.
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CJICTIKU WJIM M300paKeHUsI KAMEHHBIX OpYIHii
NEepPBOOBITHOTO YEJIOBEKa: KAMHU-YOIIEPHI,
pyOuia, ckpebna

JlapBHuHa, KpUTUYECKHU OILICHUBATh
HEHAYYHYIO HH(POPMAIHIO O
HPOUCXOKACHUH YEJIOBEKA. 3HATh
cucTeMaTHuecKkoe rnojoxenue suaa Homo
sapiens, MEPEYUCIATh €ro MOpQoIoro-
aHAaTOMHUYECKHE NPU3HAKH PA3HOTO
YpOBHS (THII, KJIacC, OTPSAI U JIp.).
YcraHaBIMBAaTh YEPTHI CXOJCTBA U
pa3uyuuii YeIoBeKa U KUBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAUYCHHE
HAaYYHBIX 3HAHUU O TIPOUCXOKICHUH
YeJI0BeKa Ui TOHUMaHHS MECTa U POJIH
YeJI0BeKa B IPUPOJIE

2.5 | JIBwxyiue CUibl JBuxymiue cuibl (pakTopbl) aHTPOIOTeHE3a. PackpeiBaTh copepxaHie TEPMUHOB U
((axropsr) anTpomorenesa HacnencrBeHHast ©3MEHYHBOCTD U HOHATHI: (PaKTOPBI aHTPOTIOTEeHE3A,

€CTeCTBEHHBII 0TOOp. O0IIecTBEHHBIH 00pa3 TPYIIOBOE COTPYIHUYECTBO, PEUb,
YKU3HH, U3TOTOBIICHUE OPYAHIA Tpy/a, OpYyIUITHAS AEATEITBHOCTD, TTOTUMOP(U3M.
MblILLIEHHE, pedb. JleMoHcTpauuu: Tabnuiel n XapakTepu30BaTh ABUKYIINE CHIIBI
cxembl: «CpaBHEHUE aHATOMHUYECKUX YEPT (dakTopsl) aHTpOIIOTEHE3A:
CTPOEHUS YeIOBEKa M YeJIOBEKOOOpa3HbIX OMOJIOTHYECKHE U COLIMATIbHBIE,
00e3bsiH», «OCHOBHBIE MeCTa CpPaBHMBATh UX MEXy OO0
MaJICOHTOJIOTUYECKUX HAXO/I0K MPEIKOB
COBpPEMEHHOTO YesioBekay. O0opympoBaHueE:
Mysspkd «[IpoucxoxaeHue yeaoBeka
(aJIeOHTOJIOTMYECKNE HAXOAKH)»

2.6 | OcHOBHBIE CTANH OCHOBHBIE CTaJJH U BETBH SBOJIIOLIMY YellOBeKa: | PackpeiBaTh cojiepkaHnue TEPMUHOB U

9BOJJIFOIIMH YCJIOBCKA

aBcTpasionuTeku, Yenoek ymenbii, Yernosek
NPAMOXOIAIIMNA, UenoBEK HeaHAEPTAIbCKUM,
UenoBek pa3yMHbIN COBPEMEHHOTO THIIA.
Haxonku uckomnaempIx OCTaHKOB, BpEMs
CyIIIeCTBOBaHUS, 00JIACTh PACTIPOCTPAHCHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUSL.
Hemonctpammn: Tabmuibl u cxembl: «OCHOBHBIE

TIOHSATHMN: aBCTPAJIONUTEK, YETOBEK
YMEJIbIH, YEJIOBEK MPAMOXOISALINM,
HeaHAepTayiel], KPOMaHbOHEI],
HEOJUTUYECKAasi PEBOJIIOIIHS, TEPBOOBITHOE
HUCKYCCTBO. XapaKTE€pPU30BaTh U
CpaBHHBATh MEXKIy CO00I OCHOBHBIE
CTaJUM SBOJIOINM YSIIOBEKA:
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MeCTa MajJeOHTOJIOTUYECKUX HAXO0JIOK MPEIKOB
COBPEMEHHOT0 ueoBeKay, «JlpeBHeiinme
moany, «Jpesuue moan», «llepsbie
coBpeMeHHbIe Jou». O60pyI0BaHHE: MYIISKU
«[IpoucxoxeHue yenoBeka (OrCThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTaliblia, KPOMAaHbOHIIA); CIETKU WU
M300paKeHHs] KAMEHHBIX OPYAHI epBOOBITHOTO
YeJIOBEeKAa: KAMHHU-UONTEPHI, pyOuia, ckpedia

XPOHOJIOTMYECKUI BO3PACT, apeall
pacnpocTpaHeHus, 00beM roJIOBHOTO
Mo3ra, 00pa3 )KU3HU ¥ OPYAHs TPYyIa

2.7 | YenoBeueckue pachl 1 1 Yenoseueckue pacsl. OCHOBHBIE O0JbIINE packl: | PackpbIBaTh cojiepkaHue TEPMUHOB U
IIPUPOJHBIC A1alITAllNN eBponeou iHas (eBpasuiickas), Herpo- IIOHATUM: Packl, pacoreHes, couua-
4eJI0BEKa aBCTpaJIon1Has (IKBaTOpHaIbHAs), JApBUHM3M, PACU3M, METHCALUS.

MOHI'0JIOM/IHAS (a3UaTCKO-AMEPUKAHCKAs). XapakTepu3oBaTh U CPABHUBATD
YepThl IpUCIIOCOOICHHOCTH MIPECTaBUTENIEH IIPEJICTaBUTENIEH YEJIOBEYECKHX Pac,
YeJI0BEUYECKHUX Pac K YCIIOBUSM CYILIECTBOBAHUS. | PaCKpbIBaTh MPUYMHBI U MEXAHU3MbI
EnunctBO yenoseueckux pac. Kpuruka pacoresesa, epeunciIsiTh U MIPUBOIUTH
COLIMAJILHOTO JTApBUHM3MA U pacu3Ma. IPUMEpPHI IPUCTIOCOOIEHHOCTH YeI0BEKa
Jemonctpauun: TaGnuie! U cXeMBbl: K YCIIOBHUSIM CPE€JIbl, IPUMEPBI
«YenoBeueckue pacb» IPUCTIOCOOUTENILHOTO 3HAYEHUS PACOBBIX
IIPU3HAKOB. J[0Ka3bIBaTh €IMHCTBO BU/A
Homo sapiens, Hayunyto
HECOCTOSITENIbHOCTh PACOBBIX TEOPHUH,
UJIel CONHAIBHOTO JapBUHU3MA U
pacusma

HToro gacoB 1o teme 9

Tema 3. OpranusMsbl 1 OKpPYKalIIas cpeaa

3.1 | Dkosorus Kak HaykKa 1 DKOJIOTUS KaK HayKa. 3aJauu U pa3/ieiibl PackpsiBaTh cozep:kaHre TEPMUHOB U

AKOJIOTMU. METObI SKOJIOTHUECKUX
MCCIIE0BAHUI. DKOJIOTNYECKOE MUPOBO33pEHNE
COBPEMEHHOT0 YeJIoBeKa. JJeMoHcTpanuu:
[Toptpetsr: A. 'ym6oapaT, K. @. Pynse, O.
['ekxenb. TabmuIbl M cXeMbI: KapTa
«[TpupoHbIe 30HBI 3eMIIn»

MIOHSTHH: DKOJIOTHS, IIOJIEBBIE
HaOJI0ICHHU S, YKCTIEPUMEHTHI,
MOHHTOPHHT OKPYKaIOIIEH CpeIbl,
MOJICTTUPOBAHHUE, SKOJIOTHICCKOE
MupoBo33penue. [lepeuncnsats 3agaun
9KOJIOTHH, €€ Pa3JIeibl U CBSI3U C IPYTUMHU
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HayKaMd. XapaKTepru30BaTh METOIbI
9KOJIOTHYECKUX MCCIEAOBAHUN

3.2 | Cpensl oOuTanus u 1 Cpenpbl 0OuTaHUs OPraHU3MOB: BOJIHAS, PackpsiBaTh conep:kaHue TEPMUHOB U
9KOJIOTUYECKUE (PaKTOPbI Ha3e€MHO-BO3/lyllIHAsI, IOYBEHHAs, BHYTPHU- HOHATHI: cpesla oOuTaHus,
OpraHu3MeHHas. DKOJIOTUYECKUE (PaKTOPHI. IKOJIOTHYECKHE (AaKTOPBI, OMOTOTUICCKUI
Knaccugukanus 3konorn4eckux GakTopos: ONITUMYM, OTpaHUYMBAIOILUI
abnoTH4ecKre, ONOTUICCKUE M aHTPOIIOTEHHBIC. | (IUMUTHPYIOIIHIA) (HaKTop.
JeiicTBue 3K0n0ruyeckux pakTopoB Ha XapakTepHu30BaTh YCIOBUS cpell OOUTaHUs
opranusMmel. Jlemoncrpanuu: TaOMUIBl B CXEMBI: | OPraHU3MOB; KJIacCu(UIIMPOBATH U
«Cpenbl 00UTaHUSI OPraHU3MOBY» XapaKTepu30BaTh HKOJIOTUYECKUE
¢dakTopbl: abMoTHYECKNE, OMOTHICCKHE U
aHTpororeHHsle. OnUchIBaTh JieiicTBHE
9KOJIOTMYECKUX (PaKTOPOB Ha OPraHU3MBI.
XapakTepu30BaTh OCOOCHHOCTH CTPOCHUS
Y J)KU3HENIEATEIbHOCTH PaCTEHUH U
KMBOTHBIX pa3HbIX Cpe]l OOMTaHUs
3.3 | Abuotnyeckue (HaKkTOpHI 1 AbGuotnueckue (pakToOpbl: CBET, TEMIEPATYpa, PackpsiBaTh conep:kaHie TEPMUHOB U
BiaxxHOCTh. PoTonepuoausm. [Ipucnocodbnenns | mOHATHIA: abuoTHYECKHE (HaKTOPHI,
OpraHU3MOB K JIEWCTBHIO a0MOTUYECKUX ¢doronepuoansM, ONOIOTUYECKUE PUTMBI.
¢bakTopoB. buonornueckue puTMsI. AHanu3upoBath AEUCTBUE CBETA,
Jemoncrpauuu: TabnuLbl U CXEMBbI: TEMIEPATYPBbI, BIAKHOCTU Ha OPraHU3MBbl
«®Poronepuoausmy. JlaboparopHsie u U IPUBOJUTH TPUMEPHI
npakTuueckue padbotsl: JlabopaTopHas pabota IPUCTIOCOOTIEHHOCTH OPraHU3MOB.
Ne 3. «Mopdonoruueckre 0cOOEHHOCTH [IpoBouTh OMOTOrHMUECKHE HAOTIOACHUS
pacTeHUi U3 pa3HbIX MECT OOUTAHUSY. U 0(pOopMIIATH pe3yabTaThl IPOBEICHHBIX
JlaGopatopHas pabota Ne 4. «BnusHue cBeta Ha | HaOIIOIEHUH
POCT M pa3BUTHE YEPEHKOB KOJIEycay
3.4 | buotnyeckue pakTopsl 1 buotnyeckue ¢akropsl. Bunsl 6MoTHueckux PackpeiBaTh copepxaHre TEPMUHOB U

B3aUMOJICVCTBUM: KOHKYPEHIINS, XUIIIHUYECTBO,
cumOuno3 u ero gpopmsl. [lapazutusm,
Kooneparus, MyTyalnu3M, KOMMEHCAIA3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpain3M. 3HaueHue

MOHATHI: OnoTHyecKkue GakTopsl,
XHUIHUYECTBO, MApa3uTU3M,
KOHKYPEHLIUS, MyTyaJlu3M, CHMOHO03,
KOMMEHCAJIN3M, HaXJ1eOHHUYECTBO,
KBapTUPAHCTBO, aMEHCATIU3M,
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OMOTHMYECKUX B3aUMOAECUCTBUM ISl HEUTpaIM3M. XapaKkTepu30BaTh
CYLIECTBOBaHMsI OPIaHU3MOB B IPUPOIHBIX O6uoTnueckue (pakTopbl U BUBI
coobmiectBax. Jlemoncrpauuu: Tabnuis! u B3aMMOOTHOUIEHUH MEX1y OpraHu3MaMy;
cxeMsl: «[IumieBsle nenm» IPUBOIUTH NPUMEPHI B3aUMHON
pUCIOCcOOICHHOCTH OPTaHU3MOB.
CpaBHHMBATh MEXIy COOOW BHIBI
OMOTHUYECKUX B3aUMOJICHCTBUI
OpPIraHU3MOB
3.5 | Dkonornyeckue 1 OKOJIOTUYECKUE XapPAKTEPUCTUKHU MOIMYJIALINH. PackpeiBaTh copepxaHrie TEPMUHOB U
XapaKTEepUCTUKH BUJA U OCHOBHBIE IOKA3aTeIH MOMYJIALUY: HNOHATHUI: MOMYJIALUS, YACIEHHOCTb,
HOMYJISILIUU YHUCJIEHHOCTD, INIOTHOCTh, POXKJIA€MOCTb, IUIOTHOCTh, POK/1a€MOCTh, CMEPTHOCTb,
CMEpPTHOCTb, IPUPOCT, MUTpanus. JAuHammka IPUPOCT, MUTPALIUs, IUHAMHUKA
YHUCJIEHHOCTHU MOMYJISLIMY U €€ PEryJsIusl. YUCJIEHHOCTH MOMYJISILIUH.
Jemonctpauun: TaGnuipl U cXemsl: XapakTepHu30BaTh OCHOBHBIE IOKA3aTeIH
«[lonynsauum», «3aKOHOMEPHOCTH POCTa Y DKOJIOTUYECKYIO CTPYKTYPY HOIYJISILNH;
YHUCICHHOCTU HOMYJISALMHA HHPY30pUn- OIMCBIBATh MEXAHU3MBbI PETyJIALUN
TyQenbkuy. JlabopaTopHbIe U IPaKTUYECKHE YUCIIEHHOCTH MOIYJISIIUU
paloThI:
[TpakTnueckast padorta Ne 2. «Iloacuer
IUIOTHOCTH MOIYJIALIMHA Pa3HbIX BUIOB
pacTeHun»
HToro yacos 1o teme 5
Tema 4. Coo01ecTBa U IKOJOTHYECKHE CHCTEMbI
4.1 | CoobmecTBa opranu3moB | 1 Co00111eCTBO OPraHU3MOB — OUOIIEHO3. PackpeiBaTh copepxanre TEPMUHOB U

CTpyKTypbl OMOIIEHO3a: BUOBAS,

IPOCTPaHCTBEHHAs, TpopHrueckas (IUIIEBas).

Bunsi-gomunantel. CBA31 B OMOLIEHO3E.

Hemonctpanuu: Tabnuiel u cxemsl: «lluieBsie

nenmn», «broIeHo03: cocTaB M CTPYKTypay.
Ob6opynoBaHue: MOJENb-aNIINKAIH
«Tunuyable OUOIEHO3BI»; repOapHii
«PactutenbHbIe COOOIIECTBAY; KOJUIEKIIHS
«buonenos»

MMOHATHH: OMOIIEHO3, DKOCUCTEMA,
OHMOreoIeH03, BUIbI-IOMUHAHTEHI,
9KOJIOTHYECKas HHIA. XapaKTepPH30BaTh
Ouo1eH03 (Coo0IIeCTBO), €T0 BUIOBYIO,
MPOCTPAHCTBEHHYIO U TPOPHUECKYIO
CTPYKTYpbI. OOBSICHATH POJIH
KOMIIOHEHTOB 6I/IOHCH033 B IOAJACPpKaHNN
€ro CTPYKTYpPHI U CYIIIECTBOBAHUS HA
onpezaeneHHoi Tepputopuu. OOBSICHATH




Email: edu@codiv.ru Ten.: +7-812-740-10-88

WHH 7807084185 JInuensus KO CIIb Ne 1798 ot 15.04.2016 1.

YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

OMOJIOTUYECKHI CMBICIT SIPYCHOCTH U
JTUCTOBOM Mo3auku. CpaBHUBATh
KOMIIOHEHTHI OMOIICHO30B, X BUIOBYIO,
MIPOCTPAHCTBEHHYIO U TPOPUUECKYIO
CTPYKTYPBI, CBSI3U MEXJy OpraHu3MaMu

4.2 | DKocucTembl U DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). PackpeiBaTh copepxaHre TEPMUHOB U
3aKOHOMEPHOCTH MX IMousTHe 00 3KOCUCTEME U OHOTEOLIEHO3E. MIOHSTHH: DKOCHUCTEMA, OMOr€0IIEH03,
CYIIECTBOBaHUS OYHKIIMOHAIBHBIE KOMIIOHEHTHI IKOCHCTEMBI: IPOAYLEHThI, KOHCYMEHTBI, PEIyLIEHTHI,

MPOAYIEHTHI, KOHCYMEHTBI, PEAYIICHTHI. TpoduUecKre YpoBHH, MUIIEBas IETb U
KpyroBopot BelecTB 1 MOTOK SHEPTUU B CETbh, SKOJIOTMYECKHUE MTUPAMHU/IBI,
skocucreMe. Tpoduueckue (MuiieBsie) ypoBHU | OMomacca, MpOAYKIIHs, CYKIIECCHSI.
skocucteMsbl. [TuieBsie nenu u cetu. OCHOBHBIE | XapaKTepu30BaTh CBOMCTBA HYKOCHUCTEMBI
MIOKa3aTeI 3KOCUCTEMBI: OroMacca, (ee crtOCOOHOCTD K JUIUTEIHHOMY
MPOAYKIHSL. DKOIOTUYECKUE MTHPAMUJIBL: CaMOIIO/JIEPKaHUI0, OTHOCUTENEHO
MPOAYKINH, YUCICHHOCTH, OnoMacchl. CBOHCTBA | 3aMKHYTBIH KPYTOBOPOT BEILIECTB,
HKOCUCTEM: YCTOHYHBOCTb, CAMOPETYJISIIHS, HEOOXOUMOCTh MTOTOKA YHEPTHUH).
paszsutue. Cykueccus. JleMoHCcTpamnmu: CpaBHHUBATH NMACTOUIIHBIC U JETPUTHBIC
IToprpetsr: A. [Ix. Tencin, B. H. Cykaues. NUILEBbIE LIENH, TPOPHUUECKHE YPOBHH
Tabmuubt u cxemsl: «[IpupoaHbIe COOOIIECTBaY, | SKOCHCTEMBI. Pa3nuyars mrupamMu bl
«enu nuranus», « IKOIOrn4YecKas NupaMuia» | NpoayKIHH, TUPAMU/Ibl YUCIEHHOCTH U
nupamMusl Onomaccel. COCTaBISITh MU U
cetu nuTaHus. [lepeuncnsaTs cBOMCTBa
3KOCHCTEM: YCTOMYHUBOCTB,
CaMOpEryJIsIlM, pa3BUTHE (CyKIECCHus).
OnwuceIBaTh MEXaHU3M TIOJICPIKAHHS
paBHOBECHS B 9KOCHCTEMaX.
XapakTepHu30BaTh CYKIIECCHHU, BBISBIISTH
NPUYHUHBI U 00IIHE 3aKOHOMEPHOCTH
CMEHBI YKOCHCTEM
4.3 | [IpupoaHble SKOCHCTEMBI [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI peK U PackpbIBaTh cosiep)kaHle TEPMUHOB U

03ep. DKOCHUCTEMa XBOMHOTO WIIH
HIMPOKOJIMCTBEHHOIO Jieca.

THOHSTHH: BOAHBIC OKOCUCTEMBI,
O61Oreo1eH03bl, (PUTOMIAHKTOH,
300IUIaHKTOH, OeHTOoC, Tymyc. [TpuBoauTh
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Jemoncrpanmu: TaOIUIbI U CXEMBI:
«IKocHucTeMa MUPOKOJIMCTBEHHOTO JIecay,
«IKocHucTeEMa XBOMHOTIO Jiecay, «buolenos
BozoeMa». O0opyoBaHUE: TepOapun 1
KOJIJICKIIUA paCTeHI/Iﬁ " )KUBOTHBIX,
MIPUHAUICKANTUX K PA3HBIM 3KOJIOTMYECKUM
rpyImmaM OJHOro BUJa

PUMEPBI TPUPOTHBIX IKOCUCTEM CBOCH
mMecTHOCTH. CpaBHUBATh Ha3eMHBIC U
BOJIHBIE 9KOCHUCTEMBI; OPTaHU3MBI,
oOpa3syromue pazHble Tpouaeckue
YPOBHHU

4.4 | AHTpOrOoreHHble 1 AHTPONOIreHHbIE SKOCUCTEMBI. PackpbIBaTh coepkaHle TEPMUHOB U
HKOCHUCTEMBI ATPO3KOCHCTEMBI. Y POOIKOCHUCTEMBI. HOHSATHI: aHTPOTIOT€HHAs SKOCUCTEMA,
buonoruueckoe n X031HCTBEHHOE 3HAYCHUE arposKocucTema, ypoosKocucTema,
arpo3’KOCHCTEM U YPOOIKOCUCTEM. 6uopaznooOpasue. XapakTepu3oBaThb
buopaznoobpa3zue kak GpakTop ycToMunBOCTH arpo’KOCUCTEMBI U YPOOIKOCHUCTEMBI,
skocucteM. CoxpaHeHue OMOJIOTHYECKOTO 0COOEHHOCTH MX CYIIECTBOBAHMUS.
pasHooOpa3us Ha 3emuie. JleMoHcTpauu: [IpuBOAUTH PUMEPBI AHTPOIOT'€HHBIX
Tabnuipl U CXeMbl: «ATPOIIEHO3Y. 3KOCUCTEM CBOEM MECTHOCTH, ONKMCHIBATH
Ob6opynoBanue: Koyekus «Bpeaurenu UX BUJOBOM COCTaB U CTPYKTYPY.
BOXHEHIINX CEIHCKOXO3IUCTBEHHBIX KyNbTyp» | CpaBHUBAThH COCTaB U CTPYKTYPY
HPUPOIHBIX IKOCUCTEM U arpO3KOCUCTEM,
arpodKOCHUCTEM U YPOOIKOCHUCTEM
4.5 | buocdepa — rinobanbHas 1 VYuenue B. 1. Bepnanckoro o 6uocdepe. PackpeiBaTh copepxanre TEPMUHOB U
’KOCHCTEMA 3eMJIU ['paHuIpl, COCTaB U CTPYKTypa Ouocdepsl. NOHSTUIN: O6uocdepa, )KUBOE BEIECTBO,

JKuBoe BemectBo u ero GpyHkiuu. OCOOEHHOCTH
o6urocdepsl Kak ra00aabHON YKOCUCTEMBI.
JluHamudeckoe paBHOBecHE M 00paTHas CBS3b B
ounochepe. lemoncrpanuu: [Toptperst: B. 1.
Bepnaackuii. Tabnuiiel u cxemsl: «O01as
CTpyKTypa 6uochepsl», «Pacnpoctpanenue
KU3HU B Onochepe», «O30HOBBIHN dKpaH
onochepn»

JMHaMu4eckoe paBHoBecue. OIleHUBaTh
BKkiag B. U. Bepnaackoro B co3nanue
yueHust o Ouocepe. XapakTepuzoBaThb
cocrta 6nochepsl, GyHKIUU )KUBOTO
BelecTBa Ouocheps! 1 onpeaessaTs (Ha
KapTe) 00JaCTH €ro HanOOJIBIIEro
pacnipoctpanenus. [IpuBoauTe npumepsl
MposiBIIeHUs (YHKIMH KMBOTO BEIIECTBA
o6uochepsl, OMOreOXUMHYECKOM
NesITeTIbHOCTH YeTloBeKa. [lepeunciiate
ocobeHHOCTH Onochepsl Kak ria00anbHON
9KOCUCTEMBI 3eMJIN
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4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BeniecTB ¥ OMOreOXMMHYECKHE PackpebiBaTh copepxaHre TEPMUHOB U
CYLIECTBOBaHMS LUKJIBI 3JIEMEHTOB (YIJIepoAa, a30Ta). HOHATHI: LIEITOCTHOCTh OHOChEpHI,
ouocdepsr 3oHansHOCTH OHoCchepsl. OCHOBHBIE GMOMBI KPYTOBOPOT BEIIECTB, OMOTCOXMMHUYECKHE

cyuu. Jlemoncrpanuu: Tabauisl 1 cXeMbl: LIUKJIbI 3JIEMEHTOB, 30HAJIbHOCTb

«Kpyrosopot yrinepona B 6uochepe», o6uocdepsl, 6nombl. OMUCHIBATH

«KpyroBopot a3ota B mpupoae» KPYrOBOPOT BEIIECTB, OMOr€OXMMHUYECKHE
IIUKJIBI a30Ta U yriepoaa B Ouocdepe.
OOBACHATH MPUYUHY 30HATBHOCTU
ounochepsl. [lepeuncnsats u
XapaKTepu30BaTh OCHOBHbIE OMOMBI CYILIN
3emiu

4.7 | YenoBeuecTBO B buochepe YenoseuecTBO B Onochepe 3emiu. PackpsiBaTh coaepkaHre TEPMUHOB U
3emiun AHTpOIIOT€HHbIE U3MEHEHUS B Ouocdepe. IIOHATUM: aHTPOIIOIE€HHBIE U3MEHEHU,

['moGanbHbIe SKOJIOTMUECKUE TPOOIIEMBI. 9KOJIOTUYECKUI KPU3HC, II100aIbHbIE
Hemoncrpanuu: TaGnuIbI U CXEMBI: npo0iieMbl. XapaKTepru30BaTh
«[IprmepHbIe aHTPONIOreHHbIE BO3JCHCTBUSA Ha | OnocdepHyto poib yenoBeka. [IpuBoauTh
PUPOLY», «BaxkxHeHe NICTOYHUKH IIPUMEPBI AaHTPOIIOIE€HHBIX U3MEHEHUH B
3arpsi3HEHUS BO3JlyXa U TPYHTOBBIX BO/I, 6uocdepe. OLeHNBaTh NOCIEACTBHS
«IlouBa — BaxkHEHNIIas1 COCTABIIAIOIAS 3arps3HEHUS BO3YIIHOW, BOJHOU Cpe/pl,
ouocdepnl», «PakTOpsl Arpagaluu MOYBY, U3MEHEeHUs KJIMMAaTa, COKpaIeHus
«[TapHukoBslii 3¢ dexT», «PakTopsl 6uopazHoobpasus. PopMynupoBaTh
PamoaKTUBHOTO 3arps3HEeHUs: Onocheps»; COOCTBEHHYIO MO3UIHIO 110 OTHOIIEHHUIO K
Kpacnas xknura P®, nzo0paxeHus oxpaHsieMbIX | I7100adbHBIM U PErHOHAIbHBIM
BUJIOB PACTEHUN U )KUBOTHBIX 9KOJIOTUYECKUM MpolieMam,
apryMEHTHPOBATH CBOIO TOUYKY 3PEHHSL.
Ha3zpiBaTh NpUYHHBI MOSIBICHUS
MPUPOIOOXPAHHON STHKH, PACKPHIBATH
3Ha4YeHHe Mporpecca I MPeoI0JICHUS]
9KOJIOTHYECKOI0 Kpu3uca
4.8 | CocymecTBoBaHue Cocy1iecTBoBaHNE TPUPO/IBI U YETIOBEUECTBA. PackpbIBaTh cosiep)kaHle TEPMUHOB U

MIPUPOJBI U YEIOBEUECTBA

Coxpanenue 6ropazHooOpasusi Kak OCHOBa
ycroitunBoctd Ouochepst. OcHOBa
PaIMOHATIFHOTO YIPABJICHHUS TPUPOIHBIMH

MIOHATHN: pallMOHAIBHOE
IIPUPOJOIIOIB30BAHUE, YCTOMUUBOE
pa3BUTHE, KODBOJIIOIMS. XapaKTepU30BaATh
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pecypcamu U UX UCTOJIb30BaHuE. JlOCTIKEHUS
Ouosnoruu u oxpaHa npuposl. JlemoncTpamu:
Tabmuub! u cxemsl: «buocdepa u 4enoBex»

paLMOHAIbHOE UCIIOJIb30BaHUE
HIPUPOJIHBIX PECYPCOB; OCHOBHBIE
MOJIOKEHUSI KOHLIETIIIMA YCTOMYHUBOTO

pa3BUTHS
Hroro yacoB mo teme 9

PesepBHOE Bpemst 2

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC (3aouHasi, 04HO-3204Hast (popMa 00ydeHuUs1)

Ne

OKa

AynauTtop.

pabora

Tema ypoxka

CamocTosTeND
Has paboTa

[IpakTnueckas padora

®opMa KOHTPOJIS

1

2 3

buosorus kak Hayka

1. buonorus B cucreme Hayk

2. MeTtob! no3Hanus xuBor mpupobl. [Ipaktudeckas padora Ne 1 [IP Nel Mcnonb3oBanue
«Vcnoap30BaHNe pa3IMUHBIX METOJIOB ITPHU N3YUYEHUH OMOJIOTHMYECKHX Pa3JIMYHBIX METOOB IIPH
O00BEKTOBY M3Y4EHUH OMOJIOTUYECKUX

00BEKTOB

3. buonornueckue cucTemsl, MPOLECCH U UX U3YUYECHHE

4, XHUMUYECKUH cOCTaB KJIETKU. Boga 1 MUHEpalIbHbIE COTU

5. benxu. CoctaB u cTpoeHue 0enkoB
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6. depMeHThI — Ouosiornueckue Katanusatopsl. JlabopaTopuas padora Ne 1 JIP Ne 1 «M3yuenue
«3yueHne KaTaTMTUYECKOM aKTUBHOCTH (PEPMEHTOB (Ha MIPUMEPE aMHJIa3bl KaTaJIUTHYECKOI
WJTU KaTajasbl)» AKTUBHOCTH (DEepMEHTOB
(Ha mpuMepe aMuIa3bl WK
KaTaJia3bl)»
7. VrineBoansl. JIunuael
8. Hyxneunosbie kucinorsl. AT®
9. Ucropus u metonbl nzyuenus kiaetku. Kierounas reopust
10. KreTka kak menoctHas ) uBasi CCTEMa
11. Crtpoenue sykapuotuyeckoil kietku. Jlaboparopnas padota Ne 2 «M3yuenue JIPNe 2 «M3yuenue
CTPOEHUSI KJIETOK PACTEHUM, KUBOTHBIX, TPUOOB M OAKTEPHI MO MUKPOCKOIIOM | CTPOCHHS KIJIETOK
Ha TOTOBBIX MUKpPOIpENapaTrax U UX OMHUCAHUE) pacTeHUi, )KUBOTHBIX,
rpuboB U OakTepuii oa
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax u ux
OMHUCAHUE»
12. OOMeH BelecTB Uil METa00IU3M
13. dotocuHTe3. XEMOCHHTE3
14. DOHepreTndyeckuii oOMeH
15. JKuznennslit uki kinetku. Jlenenne kiaetku. Mutos. JIPNe 3 «Habmonenue JIPNe 3 «HaOmronenne
MHUTO3a B KJIE€TKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTax» MHUTO3a B KJIETKAX
KOHYMKA KOpeIIKa Jyka Ha
TOTOBBIX
MHUKpOTMpernaparax
16. buocuntes 6enka. Peakiius MaTpuyHOTO CHHTE3a
17. Tpaucusiiust — OuocuHTe3 Oenka
18. Hexnerounslie GopMbl )KU3HU — BUPYCHI
19. ®opMBI pa3MHOKEHHST OPTaHU3MOB

20.

Meiio3
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21. OO0pazoBanue U pa3BUTHE NOJOBBIX KiIeToK. OruionoTBopenue. Jlaboparopuast | JIPNe 4 «M3yuenue
pabota Ne 4 «3yyeHue CTpOEHUS MOJIOBBIX KJIETOK HAa TOTOBBIX CTPOEHUS TOJOBBIX
MUKpOITpenaparax» KJICTOK Ha TOTOBBIX

MHKponpenapaTax»

22, NuauBuayanbHOE pa3BUTHE OPraHU3MOB

23. I'eHeTHKa — HaykKa O HaCJIeACTBEHHOCTH U U3MEHYHUBOCTHU

24, 3aKOHOMEPHOCTH HacleI0BaHMs IPU3HAKOB. MOHOrMOpHUIHOE CKpEeIIUBaHUE

25. JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACIEOBaHUS TPU3HAKOB

26. CueruieHHOE HACIEIOBAHNE TIPU3HAKOB. JIPNe 5 «3y4enue

pe3ysabTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKPELINBAHUS Y
Npo30(UIIbl HA TOTOBBIX
MHUKpOINpenaparax»

27, I'enetnka nosa. HacnenoBanue npu3HaKoB, CIEMIEHHBIX C ITOJIOM

28. N3menunBocts. Henacnencrsennas usmMmeHuuBocTh. JlabopaTopHas paborta Ne JIP Ne 6. U3yuenue
6. M3yuenne MoaUpUKAIIMOHHON H3MEHYMBOCTH, TOCTPOSHHUE BAPUAITMOHHOTO | MOAU(DHUKAIMOHHOM
psiia ¥ BapHallMOHHOM KpUBOI» U3MEHYUBOCTH,

IIOCTPOEHHE
BapUaAIlMOHHOTO psijia U
BAPUALIMOHHON KPUBOW»

29. Hacnencreennas usmenunBocTh. JlaboparopHas padorta Ne 7. «Ananuz JIP Ne 7. «Ananu3

MYTali y 1po30QHIIbl Ha TOTOBBIX MUKPOIIpENapaTax» MyTalui y 1po30Quisl Ha
TOTOBBIX
MHUKpOITpenaparax»

30. I'eneTnka yenmoBeka

31. O600mmenue o reme «HacneacTBEHHOCTh M K3MEHUYUBOCTHh OPTAaHU3MOBY

32. Cenexuus Kak HayKa U Ipolecc

33. PezepBHbIil ypok. MeTOIbI U TOCTUKEHHUS CENIEKIIUN PACTEHUH 1 )KUBOTHBIX
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34, PesepBHbIil ypoK. buoTexHOI0IrNMA Kak 0Tpacib IPOU3BOACTBA

HTroro: 34 yaca, U3 HUX YPOKOB, OTBEJI€HHBIX HA KOHTPOJIbHbIE padoThl (TECTHPOBAaHKE), - He GoJiee 3 yaca
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11 KIIACC (3ao4yHasi, 04HO-3204HasA (popMa 00yUeHHs)

Ne

OKa

AynuTtop.

pabora

Tema ypoxka

CamocTosTeND
Hast paboTta

IIpakTmueckas pabora

dopma KOHTPOJISt

1

2 3

DBOIIIOIIMOHHAST OMOIOTHUSA

1. DBOIOIUS U METO/IbI €€ N3YUEHMUSI
2. HcTopus pa3BUTHS NPEACTABICHUN 00 3BOIONNN
3. MUKpO3BOTIOIHUS
4 [Tomymsimus Kak IeMeHTapHas eUHUIA BUIa U 3BOIIoIuU. JlabopaTopHas JIP Ne 1 «CpaBHeHMe
pabota Ne 1 «CpaBHeHUE BUJOB 11O MOP(HOIOTHIESCKOMY KPUTEPUIOY BUJIOB TI0
MOP(OTIOTHUECKOMY
KPUTEPUIO»
5. JIBIOKy1IME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) IBOIOLUH
6. EctectBenHblit 0TO0p U €ro Gpopmbl
7. Pe3ynbTaThl BOJIOIMHI: TPUCTIOCOOJIEHHOCTh OPraHu3MOB U BU000pa3oBanue. | JlabopaTopHas padora Ne
JIaboparopHas padota Ne 2 «Onucanue npucrnocoOICeHHOCTH OpraHu3Ma U e 2 «Onucanue
OTHOCHUTEJILHOTO XapaKTepay MPUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHUTEJILHOTO
XapakTepay
8. Hanpasnenust u myTd MaKpO3BOJIIOLMH
9. HeoGpaTumocTs 3BoOIMN
10. Hcropus xu3HM Ha 3emiie 1 METO/Ibl €€ N3yueHUs
11. I'unoTte3bl NPOUCXOXKICHHS XKU3HU Ha 3emiie
12. PazButue xu3HM Ha 3eMIie MO Apam U IepuoIam
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13. OcCHOBHBIE 3Tallbl 3BOJIIOIUN PACTUTEIBHOTO U KUBOTHOT'O MUpA. [IpakTnueckas padora Ne
[IpakTrueckas padota Ne 1 «M3ydeHHne HCKOMMAEMBIX OCTATKOB PAaCTCHUHN U 1 «M3ydyeHue nckonaeMbIx
KUBOTHBIX B KOJIJICKIIHSIX) OCTaTKOB PacTEHHUH 1
KUBOTHBIX B KOJUICKIIHSIX)
14. CoBpeMeHHast cucTeMa OPraHuYecKoro MuUpa
15. DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3)
16. JIBmokymiue cuibl (pakTopbl) aHTPOMOTreHe3a
17. OcCHOBHBbIE CTaIUU 3BOJIIOLUU YEJIOBEKA
18. YenoBeueckue pachl U IPUPOJHBIE AN TN YEJIOBEKa
19. O6o6muienne o Teme «BO3HUKHOBEHHE M pa3BUTHE KU3HHU HA 3eMIIe»
20. DKoJ0rus Kak HayKa
21. Cpenpl 00uTaHus U SKOIOTHYEcKre HaKTOpPhI
22. Abunornueckue pakropsl. Jlaboparopuas padora Ne 3. «Mopdosoruueckne JIP Ne 3.
0COOCHHOCTH PAaCTeHHI U3 pa3HbIX MecT oouTanus». Jlaboparopuas padora No | «Mopdonoruueckue
4. «BnustHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCa» 0COOEHHOCTH pacTeHHH U3
pa3HBIX MECT OOUTaAHMSD.
JIP Ne 4. «Bnusinue cBera
Ha POCT U pa3BUTHE
YEpEHKOB KOJIeycay
23. buotnueckue hakTopsl
24, DKoJIOTHYecKHe XapakTepucTUKy nomyisaiun. [lpaktuueckas pabora Ne 2 ITP Ne 2 «Ilomcuér
«IIoaCYET IOTHOCTH MOIMYJISILIUI PAa3HBIX BUJIOB PACTCHUI IJIOTHOCTH MOMYJISILIAN
pa3HbIX BUJOB PACTCHUI»
25. Coo01iecTBa OpraHu3MOB — OHOIIEHO3
26. DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI)
27. OcHOBHBIE TIOKA3aTeIN IKOCUCTEMBI. DKOJIOrnyeckue nupamuasl. CBoicTBa
skocucreM. Cykueccus
28. IIpuponaHbIe 3KOCUCTEMBI
29. AHTpONOTreHHbIE YKOCUCTEMBI
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30. buocdepa — rmobanbHas sxocucTeMa 3emiu
31. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI
32. UYenoseuecTBo B Onochepe 3eMiaun
33. PesepHblit ypok. CocyliecTBOBaHHE IPUPOIBI M YETIOBEUECTBA
34. PesepBHelit ypok. O60061eHne TeMbl «C000IIIeCcTBa U IKOJIOTUISCKUE
CHCTEMBI»

HTtoro: 34 yaca, u3 HUX YPOKOB, OTBEIE€HHBIX HA KOHTPOJIbHBIE PA00ThI (TECTHPOBaHUE), - He 00Jiee 3 YACOB
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IIpoBepsiembie TPeOOBAHUSA K pe3yJbTAaTaM OCBOEHUSI OCHOBHOM
o0pa3oBartenbHOl nporpammsl (10 kiacc)

Kon
MpoBepsie
MOTO
pe3ynbTaT
a

[IpoBepsiembie IpeIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeabHON
IPOTPaMMBbI CpeTHETO 0011er0 00pa3oBaHus

1

ChopMupoBaHHOCTb 3HAHUM O MECTE U POJIM OUOJIOTUH B CUCTEME HAYYHOT'O 3HAHMS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOI KapTHHBI
MHUpa ¥ HAy4YHOI'O MHUPOBO33PEHMSI; O BKJIAJE POCCUHCKUX U 3apyO€KHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTHH; (YHKIMOHAIHLHONW TPAMOTHOCTH YEJIOBEKA JUIS
pelIeHus KU3HEHHBIX 3a1a4

YMeHue pacKpbiBaTh COJAEp)KaHUE OMOJIOIMYECKMX TEPMHHOB M IMOHATUN: >KU3Hb,
KJIETKa, OpraHusM; MeTraOoinu3M (OOMEH BEIEeCTB W IPEBpALICHHE DSHEPIUn),
romeoctad  (caMmoperyisuus), YpOBHEBas ~ OpraHu3alus  JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BE/IeHNE (PENPOAYKIHUS), HACIEICTBEHHOCTb, U3MEHYUBOCTh, POCT U
pa3BuTHE

YMeHue uznaratb OMOIOTHYECKHE TEOPUH (KJIETOUYHAsL, XPOMOCOMHAs, MyTallMOHHAs),
3akoHbl (I Mengensa, T. Moprana, H.W. BaBwioBa) um yueHus (0 uUeHTpax
MHOT0OOpa3usi W TMPOUCXOXKIEHUS KyIbTypHbIX pactenuid H.M. Basunosa),
ONPEIEATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMmenue BJIaZICTb MCTOAAMU HAYYHOI'O IIO3HAHUSA B Ounoyioruu (Ha6J'IIOI[eHI/IC u
OIMMMCAHUC JKXUBBIX CHCTCM, IPOLCCCOB U HBHeHHﬁ; opraHu3anuvsa U IPOBCACHUC
OHOJIOrTYECKOT0 OKCIICPUMCHTA, BBIABHMIXCHUC T'MIIOTE3bI; BBIABJICHHUC 3aBUCHMOCTU
MCXKAY HUCCICAYEMbIMU BCJIIMYWHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ " 3aKOHOB; YMCHHC JI€JIaTh BbIBOAbI HA
OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

YMeHHeE BbIIEIATh CYIIECTBEHHBIE IPU3HAKHA BUPYCOB, KJIIETOK ITPOKAPUOT U DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPIaHU3MOB; OCOOEHHOCTH NPOLIECCOB 0OOMEHa
BEUIECTB M TMpEBpallleHUus HSHEPruu B KIETKE, (POTOCHHTE3a, IJIACTHUECKOTO U
HHEPreTH4YecKoro OOMeHa, XEeMOCHHTE3a, MHTO03a, Melo03a, OIUIOI0TBOPEHUS,
Pa3MHOXKEHHUS, UHAUBHUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3)

VYMenmne IMPUMCHATH MMOJTYUCHHBIC 3HAHUA 1A 00BICHEHHS OMOJIOTHYECKUX mponeccoB
W SIBJICHUH, JUTS TPUHATHS TPAKTHYECKUX PEIICHHH B MOBCEIHEBHOM KU3HU B IIEISIX
obecrieueHns: 0E30MAaCHOCTH CBOETO 3J0POBBS U 3/I0POBBSI OKPYXKAIOIINX JIIOJICH,
COOJIO/ICHUsSI HOPM T'PaMOTHOTO TIOBEICHHS B OKpYXalolled NPUPOJHOU Cpeje;
IIOHUMaHUE HeO6XO)II/IMOCTI/I HCIIOJIB30BaHU HOCTI/I}KeHI/Iﬁ COBpeMeHHOI)'I OMOJIOTHH U
OMOTEXHOJIOTUH JUTS PAlHOHATIBHOTO MPUPOJIOTIOIH30BAHMS

YMmenue pemaTth JJIEMCHTAPHBIC TCHCTUYCCKUC 3adadu Ha MOHO- U I[I/II‘I/I6pI/IIIHOC
CKpC€IIMBAHUE, CLHCIIJICHHOC HACJICAOBAHUEC, COCTABJIATH CXCMbI MOHOI‘I/I6pI/I)IHOFO
CKpCHIMBaHUA IJIA NPCACKa3aHnd HACIICAOBAHUA TPU3HAKOB Y OPraHUu3MOB

YMeHue BIOIHATE 1a00paTOpHbIE U MMPaKTHYECKHe paboThl, COOMI0IAaTh paBuiia Ipu
pabote ¢ yaeOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM
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YMeHue KpUTHIECKH OIICHUBATh U HHTEPIPETUPOBATH HHPOPMAIUIO OMOIOTUYECKOTO
COJIep>KaHusl, BKJIIOYAIOLIYIO TCEBIOHAyYHbIE 3HAHUA W3 PA3JIMYHBIX HCTOYHHKOB
(CMU, nHayyHO-TIONYJISIPHBIE MAaTEpUalbl); 3THUUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTUH, MEIULIMHE, OUOTEXHOJIOTUN

10

YMeHue coznaBaTh COOCTBEHHBIE NMUCHBMEHHBIE M YCTHBIE COOOIEHUs, 0000IIas
OMOJIOTUYECKYI0 HH(OPMAIIHIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

IIpoBepsiemble 3j1eMeHTHI coaep:xanus (10 kiacc)

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

buonorus xak HayKa

1.1

buonorus - Hayka o xuBoil mpupojae. Ponp Ouonoruun B (HOpMHUPOBaHMM COBPEMEHHOU
Hay4YHOU KapTUHBI Mupa. CucteMa OMOJIOTMUECKUX HAYK

1.2

MeToabl IO3HAHUS KUBOH NPUPOABI (HAOMIOIEHHE, SKCIEPUMEHT, ONHMCAaHNe, U3MEPEHNE,
KJaccuukanus, MOI€IMPOBaHUE, CTATUCTHYECKAst 00pabOTKa JaHHBIX )

JKuBble cucTeMbl U UX OopraHnu3anus

2.1

JXussle cucteMsl (OHocHCTEMBI) Kak IpeaMeT uzyueHust Ouonorun. CBOHCTBa OMOCUCTEM U
uX pazHooOpa3zue

2.2

YpoBHH  opraHuzanuuM  OHOCHCTEM: MOJIEKYJIIPHO-TEHETUYECKUHN,  KIIETOYHBIM,
OpraHU3MEHHBIH, MOMYIAUOHHO-BUIOBOM, SKOCUCTEMHBIH, OrocepHbIit

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUI COCTaB KJIETKU. XUMUYECKHE 3JIEMEHThI: MaKPO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bona u munepanbHble BemiecTBa. MDyHKIMM BOJBI M MUHEPAIBHBIX BELIECTB B KIIETKE.
IMonnep:xaHue 0oCMOTHYECKOTo OaslaHca

3.2

benku. CocraB u crpoeHue 6eKkoB. AMUHOKHCIOTHI - MOHOMeEpHI OenkoB. HezamMeHuMele u
3aMEHUMbIE AMHHOKHUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYphl OEIKOBOMH
MOJIEKYJIbI (TIepBUYHAs], BTOPUYHAs, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. bronornueckue GyHKIMM OEITKOB.

®epMeHTHl - Ouosornyeckue KaranuzaTopbl. CTpoeHHe (QepMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas crnenuduuHocte. Kodepmentsl. Butamuubl. Otiauuus ¢QepMEHTOB OT
HEOpPraHMYECKUX KaTaJlu3aTopoB

3.3

VYrieBonbl: MOHOCaXapuIsl (TII0KO03a, prubo3a U ae30kcupub03a), Jucaxapuibl (caxaposa,
JIAKTO3a) M TOJMcaxapuabl (Kpaxmal, INIMKOTeH, LeJUI0jI03a). buonornueckue QpyHKIUU
YTIIEBOIOB.

Jiunuasl:  TpUTAULEpUAbl, cTepouasl, ¢ochomunuasl. [uapopunsHo-rHAPODHOOHBIE
cBolicTBa. bruonornveckne ¢pyHkuun mununoB. CpaBHEHHE YTIIEBOJIOB, OSIIKOB ¥ JIUITH]IOB
KaK UCTOYHHUKOB YHEPTUU

3.4

Hyxneunosbie xucnotel: JIHK u PHK. Hykneotunapsl - MOHOMEpBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u ¢pyaknuu JIHK. Ctpoenune u dyakuun PHK. AT®: ctpoenne u GyHKum
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3.5

Hurosorus - Hayka o kietke. Knertounas teopusi. MeToasl U3y4eHus KIETOK

3.6

Krnerka xak menmoctHas kuBas cucreMa. OOIIMe MPU3HAKK KIETOK: 3aMKHYTasi Hapy»KHas
MeMOpaHa, mojiekyibl JIHK kak renernueckuii anmapar, cucteMa CHHTe3a 0eka

3.7

Tunbl KJIETOK: 2JyKapuOTHYeCKas M Mpokapuotwdeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTHueckoi kietku. Kiierounass ctenka Oaktepuit. CTpoeHHE 3yKapHOTHYECKOU
KJ1eTKu. OCHOBHBIC OTJIMYUHNS PACTUTEIHHOM, )KUBOTHOM M TPUOHOM KJICTKH

3.8

IToBepXHOCTHBIE CTPYKTYpbl KIJIETOK - KJIETOYHAas CTEHKA, INIMKOKAIMKC, UX (YHKIHH.
[Tna3maruueckass MemOpaHa, ee cBoiicTBa M ¢yHKuMU. LluTromnmasmMa u ee OpraHOWIBI.
OnHomeMOpaHHBIE OpraHouAbl KJIETKU: 3HJominasmarndeckas cerb (OIIC), anmapat
l'onpmxu, mu3ocomel. [101yaBTOHOMHBIE OPraHOWIBI KJIETKH: MUTOXOHIPHM, IJIACTHUIBL.
[Ipoucxoxxaenne MUTOXOHIApUN M IutacTua. Buael minactua. HemeMOpaHHBIE OpraHOUAbI
KIJIETKH: pHOOCOMBI, KJIETOYHBIH EHTP, PECHUYKH, )KT'yTUKU. DYHKIIUN OPraHOM OB KIIETKH.
Bxirouenus

3.9

Anpo - perynsatopHslii LeHTp KieTku. CTpoeHue siapa: siiepHas 000Ji0uKa, KapHoIuia3ma,
XPOMATHUH, SPBILIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(HSHGI[CHTCJ’IBHOCTB KIJIICTKH

4.1

OOMeH BemIecTB, WK MeTa00Ii3M. ACCUMUIIALINS (TUTACTHYECKUH OOMEH) U TMCCUMUIISIITUS
(3Hepreruyeckuii oOMeH) - B€ CTOPOHBI €IMHOTO Ipolecca Meradonuszma. Tumnsl oOMeHa
BEIIECTB: aBTOTPOGHBI U TerepoTpodHbiii. Ponb ¢epMeHTOB B OOMEHE BEUIECTB U
MIPEBPAIICHUH YHEPTUHU B KIICTKE

4.2

®dortocunte3. CperoBas u TeMHOBas (a3el ¢doTocuHTe3a. Peakunum ¢doTocuHTE3A.
OddexTuBHOCTE PoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a Ui KU3HH Ha 3emie. BrousHue
YCIIOBUH cpeibl Ha POTOCHHTE3 U CITOCOOBI MOBHIICHUS €T0 TPOAYKTHBHOCTH Y KYJIBTYPHBIX
pacTeHuN.

XeMOoCHHTe3. XEeMOCUHTE3UPYIONIue OakTepuu. 3HAYeHHWE XEMOCHUHTE3a IS KU3HU Ha
3emiie

4.3

DHepreTudeckuii 0OMeH B KIeTKe. Paciernienre BemecTs, BbIICICHHE U aKKYMYyTUPOBaHNE
SHEPTUH B KJIETKE. DTambl dHEpreTudeckoro oomena. ['mukomms. bpoxxeHne m ero BUBL.
KucnoponHoe okucieHue, WM KIETOUHOE IbIxaHUE. DPPEKTUBHOCTH SHEPreTUUYECKOTO
oOMeHa

4.4

Peakuuu MarpuuHoro cuHrte3a. ['enermueckas wundopmanus u JIHK. Peanuzaunus
reHeTUYeCcKoi nHdopmarmu B KiieTke. [ eHeTHnYecKuit Ko u ero cBoiictsa. TpaHckpumnius -
matpuuHblii cunTe3 PHK. Tpancnsuus - 6uocunte3 6enka. KonupoBaHnue aMHUHOKHCIIOT.
Ponb pubocom B OnocunTese Oenka

4.5

Hexnerounslie ¢popMmel xu3HU - BUpychl. Mctopus otkpeitus Bupycos (/.M. ViBanoBckuit).
OCOOEHHOCTH CTPOEHUs] U SKU3HEAEATENbHOCTH BUpPYcOB. bakrepuodaru. bonesnu
pacTeHMii, >KMBOTHBIX M 4YeJIOBEKa, BBI3bIBa€Mble BHpycamu. Bupyc nmmyHoneduiura
gyenoBeka (BUY) - Bo3Oyautens CIIWa. IlpodunakTuka pacnpocTpaHEHUs BHPYCHBIX
3aboeBaHui

Pa3mHOXeHMe U HHANBUAYAIBHOE PAa3BUTHE OPraHU3MOB
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5.1

Knerounblii nuki, WM SKA3HEHHBIH LMK kieTku. MaTtepdaza m muto3. Ilpoueccsl,
npoTtekaromue B uatepdase. Permukanus - peakuust matpuaroro cuatesza JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN HabOp - KapUOTHUIL. JIUTUTOMTHBIN U TAIUIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuael. lluTonoruueckue OCHOBBI PA3MHOKEHHS U HHIUBUAYAIBHOTO
pa3BUTHUSL OPraHU3MOB.

Jenenne kietku - Muto3. Craguu muto3sa. [Iponeccsl, mpoucxoasimme Ha pa3HbIX CTAINAIX
MHTO3a. bHOJIOrHuecKkuil CMbICI MUTO3a

5.2

@opMbl pa3MHOXKEHUS] OPIraHU3MOB: OECIOJI0E U MOJI0BOE. BHbI 6€CI0I0r0 pa3sMHOXKEHHS:
JieJICHUE HaJIBOE, [IOYKOBAaHHE OJJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BET€TaTUBHOE
pasMHOkeHHe. FICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €I0 3HAUEHUE JUIs CEJIEKLIUU

5.3

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECI0I0ro.
Meiio3. Cragum meioza. IIpouecchl, mpoucxonsamue Ha cragusx Meinosa. Ilosenenune
XpoMOcoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3Ha4YEHUE MEN03a

5.4

I'ameTorenes - mporecc 00pa3oBaHUs IMOJIOBBIX KJIIETOK Yy JKUBOTHBIX. [10JIOBBIE JKeye3bl:
CEeMEHHUKH U sn4HUKH. OOpa3oBaHue U Pa3BUTHE ITOJIOBBIX KJIETOK - FaMeT (CIepMaTO30H /I,
AilleKIeTKa) - crnepMatoreHe3 u ooreHe3. OCOOEHHOCTH CTpOEHHS SHIEKIETOK WU
cniepmaro3on1oB. Omionorsopenue. [lapreHorenes

5.5

NunuBuayanbHOE pa3BUTHE (OHTOTeHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTECHE3). DTaIbl
SMOPHOHAIILHOTO PAa3BUTUS Yy IO3BOHOYHBIX JKHUBOTHBIX: JpPOOJICHHE, TacTPyJIsLus,
opranorene3. lloctamOpuoHanpHOE pa3BuTHE. THMBI MOCTIMOPHOHATHHOTO PA3BHTHUS:
npsMoe, HempsMoe (JTMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKICHHbBIE YPOJICTBA.

Poct u pazButne pacteHuii. OHTOT€HE3 IIBETKOBOTO PACTEHMsSI: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHUS

HaCJ'IC)ICTBeHHOCTI) U USMCHYUBOCTb OPraHU3MOB

6.1

[Ipeamer u 3agaum reHetuku. lMcropus pa3BuTHs TeHETHKU. Bknax poccwilcKux u
3apyOeKHBIX YYEHBIX B Pa3BUTHE TC€HETUKU. MeTojabl T'eHeTHKH (TMOPHUI0JIOTHYECKUH,
LUTOT€HETUYECKUM, MOJIEKYISIpHO-TeHeTU4YeCcKHil). OCHOBHbIE TE€HETUYECKHE IOHSTHUS.
I'eneTnyeckas CUMBOJIMKA, UCIIOIb3YEMasl B CXEMaxX CKpELUBAHUN

6.2

3aKOHOMEPHOCTH  HACNEOBaHUs  MPU3HAKOB,  ycTaHoBleHHble [.  Menngenem.
MonoruOpuaHOe CKpeluBaHue. 3aKOH €AMHOO0Opa3usi THOPUIIOB TEPBOTO IMOKOJCHUS.
[IpaBuno 1OMUHUPOBAHUSA. 3aKOH PACHICIUICHUS MPHU3HAKOB. [ 'MIOTE3a YHMCTOTHI TraMer.
[TonHOE M HEMOTHOE TOMUHUPOBAHUE.

JlurubpumHoe  CKpemmBaHHMe. 3aKOH  HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{utoreHeTH4YECKHNE OCHOBHI TUTUOPHUIHOTO CKPEITUBAHMS. AHAM3UPYIOIIEe CKPEIINBAHNUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIS ONIPEIeTICHIUS T€HOTHUIIa OCOOH

6.3

CueruieHHoe HaclefoBaHMe Tpu3zHakoB. PaGora T. Moprana mno cUEMIEHHOMY
HaclleIoBaHUI0 TreHoB. HapyieHue crenieHus TeHOB B pe3ysbTaTe KpPOCCHHIOBEpa.
XpOMOCOMHasl TEOPUS HACJIEICTBEHHOCTHU. | eHETHUECKHE KapTHl.

I'enetnka mona. XpOMOCOMHOE OIpEAENIeHHE Moja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHbie u rereporaMCeTHbIC OPraHU3MBlI. HaCJIe,Z[OBaHI/Ie MMPU3HAKOB, CHCIIJICHHLIX C
I0JIOM
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6.4

N3menunBoCcTh. Buabl N3MEHUMBOCTH: HEHACIIEACTBEHHAs U HAClIeACTBeHHas. Poib cpenbl B
HEHACJIEeICTBEHHON M3MEHYMBOCTU. XapaKTEepUCTHKAa MOJU(PHUKAIMOHHON HW3MEHUMBOCTH.
BapuannoHHbI psan ¥ BapualmoHHas kpusas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE
U KayecTBEHHbIE MpPHU3HAKM M MX HopMma peakuuu. CBolcTBa MOJU(PHUKALMOHHON
U3MEHYUBOCTH

6.5

HacnencrBennas, min IeHOTHIIMYECKAs, U3MEHUYNBOCTh. KoMOMHATHBHAS W3MEHUYMBOCTD.
Melio3 ¥ TOJIOBOM TPOIECC - OCHOBa KOMOWHATHBHOW HM3MEHYMBOCTH. MyTalmoHHas
M3MEeHYUBOCTh. Kiaccudukamnus Myranuii: TeHHbIE XpPOMOCOMHEIE, TeHOMHBIC. YacToTa U
NPUYMHBI MyTanui. MyTtareHHple (QakTopsl. 3aKOH TOMOJOTHYECKHX PSJIOB B
HacleacTBeHHo# n3MenunBocty H.M. BaBuioBa

6.6

I'enetnka wyenoBeka. Kapuwotunm wyenoBeka. OCHOBHBIE METOABl TEHETHKU YeEJIOBEKa:
TeHEaJOTUYeCKUil, ONM3HEIOBbIN, LUTOT€HETUYECKHM, OMOXMMHYECKHM, MOJIEKYISpPHO-
reHeTudeckuii. COBpEeMEHHOE OMpeJIeJICHUE TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUITUPOBaHUE, B TOM 4rciie ¢ moMolnbto [111P-ananusa. Hacnenctennsie 3a001eBanus
YeJIOBEKAa: TEHHbIe O0Je3HM, OOJe3HM C HACIEICTBEHHOW MPEIpacioiOKEHHOCTBIO,
XxpomMocoMmHbIe Oose3Hu. ComaTHueckue 1 reHepaTUBHbIE MyTanuu. [IpuHIUIBL 370pOBOTO
o0pasa XU3HH, JUArHOCTHKH, TPO(HUIAKTUKH U JICUCHHS TeHETHUSCKUX Ooie3Hei. Meauko-
TeHETUYECKOE KOHCYIbTUPOBaHNE. 3HAUeHNE MEIUIIMHCKON T'€HETUKH B MIPEIOTBPALCHUH U
JIEYCHU U TeHETUYECKUX 3a00JI€BaHU YeI0BeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka M IpoLEcC. 3apOKIEHHUE CENEeKIUU U JomecTukanus. Ydenue H.U.
BaBuiioBa 0 1eHTpax MPOUCXOXACHHUS W MHOroo0pasus KyJIbTYpHbIX pacTeHui. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT, IOpoJa, ITaMM

7.2

CoBpeMeHHbIE METONbI CeleKIuu. MaccoBbIi M WHIANBUAYAIBHBI OTOOPHI B CENEKIUU
pacTeHud u SKUBOTHBIX. OIleHKa DSKCTephepa. bBIM3KOPOJACTBEHHOE CKpEIIMBaHUE -
uHOpuauHT. Yncras nuuus. CkpenBaHue YUCThIX TUHUH. ['eTeposuc, niu rudpuaHas cuia.
Heponcteennoe ckpemniuBanue - ayrOpuauHr. OTHalieHHas THOpUIM3AIMS U €€ YCIEeXH.
HckyccTBeHHBIN MyTareHe3 v MoJay4yeHue MOIUILUION0B. JJOCTHXKEHUs CeNeKIIUU PaCTEHUH,
YKUBOTHBIX U MUKPOOPTaHNU3MOB

7.3

buorexHonorust kak oTpacib NPOU3BOJACTBA. ['€HHas WH)KEHepHs. OTamlbl CO3JaHUs
pexom6unanTHOU JIHK n Tpancrennsix opranu3moB. Kierounas nnxenepus. Kierounsie
KYJBTYpBI. MHuKpOKIOHaIBHOE Pa3sMHOXEHHE pacTeHun. KionupoBanue
BBICOKOIIPOYKTUBHBIX CEIbCKOXO03HCTBEHHBIX OPraHU3MOB. DKOJIOTMUECKHUE U ITHUECKUE
npo6iembl. 'MO - reneTndyecku MOAUGUIIUPOBAHHBIE OPTraHU3MBI

IIpoBepsiemble TpeGOBaHUS K pe3y/IbTaTaM OCBOECHHMS OCHOBHOM
o0pa3oBarebHOM nporpammsbl 11 kiaacca

Kon

[TpoBepsiemble peIMETHBIE PE3yIbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOBEpsIC nporpaMmsbl CPpEAHCTO O6H_ICFO O6pa3OBaHI/I$I

MOT0
pe3yabTar
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ChopMupoOBaHHOCTh 3HAHHH O MecCTe W POJIM OMOJOTMH B CUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa ¥ HAay4YHOTO MHUPOBO33PEHHUS; O BKIAJE POCCHUCKHUX M 3apyOE)KHBIX YYEHBIX-
OMO0JI0r0B B pa3BUTHE OMOJIOTHH; (PYHKIIMOHATILHOU IPAaMOTHOCTH YeJIOBEKA JIJIsl peIlIeHUs
KU3HEHHBIX 3a7a4

YMeHue pacKphIBaTh COJEpKaHWE OMOJOTUYECKMX TEPMHUHOB W TIOHSATHH: BHII,
MONyJIAKsi, TEHO(POHI, SBOJIOUHUSA, JABWXKYIME CHIbl ((aKTOpPhI) SBOJIOIHH,
MPUCIIOCOOJICHHOCTh ~ OPTaHU3MOB, BHJ000pa30BaHUE, HKOJOTUYECKHE (PaKTOPHI,
9KOCHUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEIYLECHTHI, IENH MUTAHUS, YKOJIOTHIECKAs
nupammuia, buoreoreHos, buochepa

YMmenue wuznarate Ouosormyeckue Teopuu (dBoironuoHHas teopust Y. JlapBuHa,
CHUHTETHYECKasi TEOpUs 5BOJIIOLMHU), 3aKOHbl M 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxoncrea K.M. bapa, dyepenoBaHus INIaBHBIX HallpaBieHUM M myTed ssomronnu A.H.
CesepuoBa, yueHuss o Ouochepe B.M. BepHnanckoro), ompeaenstb TIpaHUIbl HX
IIPUMEHHUMOCTH K KABBIM CUCTEMaM

YMmenue BJIaACTb MCTOAAMU HAYYHOT'O ITO3HAHUWA B ouosioruu (Ha6JIIOIICHI/IC " OITMCAHUC
JKHUBBIX CHUCTCM, ITPOLCCCOB U HBHCHHﬁ; opraHusanusga U IIPOBCACHUC OHOJIOTHUYECKOTO
OKCIICPUMCHTA, BBIIBM)KCHHC T'UIIOTE3hI, BBIAABJICHUC 3aBHUCHUMOCTH MCXKOY
HCCICAYCMBbIMHA BCIIMUNHAMU, 00BsACHEHHE INOJTYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX
Hay4YHBIX HOH?ITPIfI, TGOpI/Iﬁ M 3aKOHOB; YMCHHC [CJIaTb BbIBOJAbI Ha OCHOBaHHUU
MOJIYUYCHHBIX pe3yanaTOB)

VYMmenne BBIACIIATE CYHICCTBCHHBIC IMPU3HAKW CTPOCHUSA OMOJIOTMYECKUX OOBLEKTOB:
BUJIOB, TOMYJALMNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHMOT€OIIEHO30B U
AKOCUCTEM; OCOOEHHOCTH MPOIIECCOB HACIIECTBEHHOW M3MEHYMBOCTU, €CTECTBEHHOTO
otOopa, BU1000pa30BaHusl, MPUCITOCOOIEHHOCTH OPTaHU3MOB, IEUCTBHS KOJIOTUUECKUX
(akTOpoB Ha OpraHM3MbI, TEPEeHOCAa BEIIECTB M TOTOKAa JHEPIMH B SKOCUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOSH MECTHOCTH, KPYrOBOPOTA BEIICCTB H
OMOTeOXMMHYECKUX ITHKIOB B Onochepe

YMeHue npuMeHsTh MOTy4eHHbIE 3HAHUS 17151 OOBSICHEHHSI OMOJIOTHYECKUX MTPOLIECCOB U
SBJICHUM, A MPHUHATHS NPAKTUUYECKUX PEIIeHHH B MOBCEIHEBHOM JKU3HU B LIEIAX
obecriedeHnss 0€30IACHOCTH CBOErO 370POBbS M 3/I0pOBbSl OKPYKAIOLIUX JIIOJEH,
COOJIIOJICHUsT HOPM TPaMOTHOTO TIOBEJCHHS B OKpYXarolled NpUPOTHONU cpene;
MMOHMMAaHUE HEOOXOAUMOCTH UCIOIB30BaHUS JOCTHKEHUN COBPEMEHHOM OMOTIOTHH st
PalMOHaIBLHOTO IPUPOAOIOIb30BAHUS

YMeHue pemath 3JeMEeHTapHble OMOJOTMYECKUE 3a/1a4M, COCTABIATh CXEMbI IepeHoca
BELIECTB U SHEPTUU B IKOcHCTeMax (L€ MUTAHNSA)

YMeHue BBIIOMHATE JJaOOpaTOpHbIE U MPAKTHYECKHUE padoThl, COONMIOAATh IpaBUiia MPU
pabote ¢ yueOHBIM U 1ab0opaTOpHBIM 000pyI0BAHUEM

YMeHrne KpUTHUYECKH OIIEHUBATh M MHTEPIPETHPOBATH WH(POPMAIHIO OHOIOTHIECKOTO
CoJIep KaHusl, BKITIOYAOIIYIO TICEBIOHAYYHBIE 3HAHUS U3 pa3IMYHbIX UCTOUHUKOB (CMU,
HAYYHO-TIONYJIAPHBIE MaTE€pHalbl); PAacCMaTPUBATh TIJIOOATBHBIE IKOJOTHUYECKHE
npoOJIeMbl COBPEMEHHOCTH, (OPMHPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MIO3HITHIO
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10

YMeHue co3aaBaTh COOCTBEHHbBIE NHCHMEHHBIE M YCTHBIE COOOLICHHS, 0000mas
OnoNOrHYecKyr0 MH(POPMAIMIO M3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO HCIIOJIB30BATh
MOHATUMHBIN anmnapaT OuoJorun

IIpoBepsiemble 3j1eMeHThI coaep:kanus (11 kiaacc)

Kon

[IpoBepsiemMblil 3IeMEHT coaep KaHus

DBOIIOIMOHHAS OMOIOT U

11

DBOITIOLIMOHHASL TEOPUS U €€ MECTO B OMOJIOTHH.

CsugerenbcTBa 3BoNOUMU. [laieoHTOIOrMUECKHUE: TOCIEN0BATENBHOCTD MOSBJICHUS BUJIOB
B NAJICOHTOJIOTUYECKOM JIETOMHICH, NepexoHbie Gpopmbl. buoreorpaduyeckue: cxoicTBo 1
paznuuue dayH u (I0p MATEPUKOB U OCTPOBOB. DMOPUOIOTHUECKUE: CXOACTBA U PA3IMUUs
SMOPHOHOB PA3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIC, PYyIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXHUMHUUYECKUE:
CXOJICTBO MEXAaHHM3MOB HACIJIEJICTBEHHOCTH M OCHOBHBIX METAOOJMYECKUX IMyTEH Yy BCEX
OpraHU3MOB

1.2

OpomtormonHas Teopuss Y. JlapBuHa. [Ipenmochiiki BO3HHUKHOBEHHUS JapBUHU3MA.
JIBIKymue CHibl SBOJIIONMK BUIOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPaHUYCHHOCTU PECYPCOB, HEOIpEelIeHHAas: W3MEHYUBOCTh, OOph0a 3a CyIecTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Teopust 3Boiounn (CTD) u ocHOBHBIE €€ MONOoKEeHUSA. MUKPOIBOIIOLHSL.
[Tomynsiuyst Kak eAMHULIA BUJA U SBOJIIOLMH

14

JBuxymie cuibl (pakTopbl) HBONIONHMHM BHUIOB B Mpupoae. MyTallMOHHBIA TpoIecc U
KOMOMHATHBHAsI M3MEHUYMBOCTh. [lomynsiiioHHbIe BONHBI U Apelid reHos. M3omsuus u
murparusi. EctecTBeHHBIH o0TOOp - HampaBistoni Qaxtop dSBOMIONUH. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTat dBomonud. [Ipumeps! npucnocodneHuit y
Opranu3mMoB. ApoMop(oO3bl U UIMOATATTAIIH.

Bun u BumooOpazoBanme. Kpurepun Buma. OcHOBHble (GOpMBI BHUI000pa30BaHUS:
reorpauuecKoe, IKOJIOrHIECKOe

1.5

MakposBosmorusa. @opMbl  BOJIONHH: (PUIETHYECKas, TUBEPreHTHAas, KOHBEPIreHTHas,
napasuiensHas. HeoOpaTuMoCTh IBOMIOIMH

Bo3HukHOBeHHE N Pa3BUTHUC )KXU3HU HA 3emite

2.1

JloHayuyHble MpPEICTABICHUS O 3apOXKACHUM KU3HU. HaydHble TMIIOTE3bl BO3ZHUKHOBEHUS
JKU3HU Ha 3emJie: abuoreHe3 U naHcrnepMusi. XUMHUEcKas 3BOIOUS. DKCIIEpUMEHTaIbHOE
HOJTBEPXKJIEHNE XMMUYECKOH 3BotoMU. HadanbHble 3Tanbl OHMOJIOrHYecKON 3BOJIIOLNU.
I'mnore3a PHK-mupa. [lepBble kieTkn u ux 3Bosronus. @opMupoBaHUE OCHOBHBIX TPy
JKUBBIX OPraHU3MOB
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2.2

PazButue xxu3nu Ha 3emuie no 3pam u nepuoaam. Karapxeid. Apxeiickas v mpoTepo3oicKas
opel. Ilaneo3oiickas spa W ee TEPHOIbI: KeMOPUHCKHM, OPJAOBHKCKHM, CHIYPUUCKUU,
JIEBOHCKMM, KAMEHHOYTOJIbHBIN, ITEpPMCKHL. Me30301CKas 3pa U €€ IEpPUObl: TPUACOBBIH,
FOPCKHUIA, MEJIOBOM.

KaiiHo30lickass 3pa W €€ nepuoibl: MNaJICOr€HOBBIM, HEOTCHOBBI, AHTPOIOIE€HOBBIN.
XapakTepucTuka KiuMaTa U TEO0JOrMYecKux mnpoueccoB. OCHOBHBIE ATallbl 3BOOLUU
pPacTUTENHHOTO U KMBOTHOTO MHpa. ApoMop¢03bl Y pacTeHUi U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPaHUE TPy )KUBBIX OPraHU3MOB

2.3

CucreMa OpraHM4YeCKOro Mupa Kak OTpakeHHe 3BOJoLUU. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIBI OPraHU3MOB

2.4

DBOJIIOIMST  YEJIOBEKA. AHTPONOJOTUS Kak Hayka. Pa3BuTue mnpeacTaBieHUN O
MIPOUCXOKICHUM 4YesioBeKa. MeToabl u3yueHust aHTpororeHe3da. CXOJCTBa M pa3audus
YeJIOBeKa U KMBOTHBIX. CHCTEMAaTHUUECKOE MOJI0KEHUE YEIOBEKa.

JBuxyme cuibl  (pakTopbl) aHTpomorenesa. HacnenctBeHHas WM3MEHYMBOCTh U
€CTECTBEHHBIH O0TOOp. OOIIecCTBEHHBI 00pa3 >KU3HU, H3TOTOBJICHUE OPYAHN TpyHa,
MBIIICHHUE, PEYb

2.5

OcHOBHBIE CTaJMM M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UETOBEK yMEIbli,
Yenosek mnpsaAMmoxoasamui, YenoBek Heanaepranbckui, UYemoBek pazymubii. Haxoaxu
UCKOIIaeMbIX OCTaHKOB, BpeMs CYILIECTBOBaHMs, 00JacTb paclpoCTpaHeHHs, 00BeM
rOJIOBHOI'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPONEOHHAs (€Bpa3HiicKas), Herpo-
aBcTpajioujiHasl (3KBaTOpHaJIbHAsA), MOHIOJOWJHAs (a3MaTCKO-aMepuKaHckas). YepTsl
IpUCIOCOOICHHOCTH MpeACTaBUTENel 4YeloBEeYeCKHX pac K YCIOBHMSIM CYIIECTBOBAHUS.
EnuncTBO "enoseueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpy»Karolias cpea

3.1

DKoJorus KaKk HayKa. 3aJaud v pa3/iesibl SKOJIOTHH. MeTOIbl 9KOJIOTUYECKUX UCCIEA0BAHUN.
Dxosiorudeckoe MupoBosz3zpeHue. Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAS, HA3EMHO-
BO3/IyIITHAS, TOYBEHHAsI, BHYTPUOPTraHU3MEHHAas

3.2

Okonornyeckne (akropel. Knaccupukanus skomoruueckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKUE U aHTpONOreHHbIe. JlelicTBrE IKOIOTHYeCKUX (PaKTOPOB Ha OPraHU3MBI

3.3

AbGuoTtnueckue  GaxkTOpbl:  CBET, TeMIepaTypa,  BIAKHOCTh.  DOTONEPHUOAU3M.
[TpucniocoOnenust opraHM3MOB K JAEWCTBUIO abuoThyeckux (axtopoB. buonoruueckue
PUTMBI

3.4

buotnueckne  ¢dakropel. Buabl  OMOTHYECKHMX  B3aMMOJEHCTBHMIA:  KOHKYPEHLHS,
XUIIHUYECTBO, napasuTH3M, MyTYyalu3M, KOMMEHCAJIU3M (HaxJeOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAJIN3M, HEUTpain3M. 3HaueHNe OMOTHUECKUX B3aUMOJCHCTBUMN IS
CYIIIECTBOBAHHS OPTaHU3MOB B IPHPOTHBIX COOOIIECTBAX

3.5

IKOJIOTHUECKHUE XapaKTECPUCTUKU TTOIMYJIAIHUH. OCHOBHBIE TOKa3aTeIH MOMyJIAINN:
YUCJICHHOCTb, INNIOTHOCTH, POXKAACMOCTH, CMCPTHOCTbH, IIPUPOCT, MUI'PALUA. HI/IHaMI/IKa
YHUCJICHHOCTH MOIIYJIAIMU U €€ PETYJIAInA

Coo011ecTBa ¥ SKOIOTHUECKHE CUCTEMBI
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4.1

CoobmecTBo  opraHusmMoB -  OwoneHo3.  CTpykTypsl — OuoleHO3a:  BHIOBa,
IPOCTPAaHCTBEHHAs, Tpoduueckas (numesas). Bunpsl-gomunantel. CBsi3u B OHonieHO3e

4.2

Dkonorudeckue cucrteMbl (3KocucteMbl). [loHaTne 00 3KOocHcTeMe W OHMOTeOIeHO3E.
@DyHKIMOHANIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, PEIYLCHTBHI.
KpyroBopot BemiecTB U MOTOK 3HEPrUM B 3KocucTeMe. Tpodudeckue (MUIIEBBIE) YPOBHH
skocuctemsl. [lumeBble nenu u cetd. OCHOBHBIE IMOKa3aTeId 3KOCHCTEMBI: OHoMacca,
OPOAYKIHS. DKOIOTUYECKHE THUPAMHIbL: TPOAYKIIUH, YUCICHHOCTH, Onomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTB, caMoperyssanus, pazsutue. Cykuneccus

4.3

[IpupomHble 3KOCHCTEMBI. DKOCHCTEMBI O03€p M peK. ODKOCHCTEMa XBOWHOTO WM
IIIPOKOIMCTBEHHOTO JIECa.

AHTPONIOTEHHBIE IKOCUCTEMBI. ATpOdKOCHCTEMBI. YpOoskocucTeMsl. buonoruyeckoe u
XO34HCTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak akrop ycrounBocTu 3KocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie

4.4

VYuenue B.1. Bepaanckoro o 6uoctepe. ['panniipl, coctaB u cTpykrypa 6uochepst. XKusoe
BemiectBO M ero (yHkuuu. OcobeHHOCTH Ouocdeprl Kak TI00aTbHONH 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecue M oOpaTHasi cBsizb B Ouocdepe. KpyroBopoTsl BemiecTs u
OMOreOXMMHYECKHE LUKIBI 3JIEMEHTOB (yriiepoja, a3ora). 30HaJbHOCTh OHochepsl.
OcHOBHBIE OMOMBI CYIIN

4.5

UenoseuecTBo B Onochepe 3emiin. AHTPOIIOTCHHBIE U3MEHEHHS B Onocdepe. [modanbHbIe
HKOJIOTMYECKUE TTPOOIIEMBI.

OcHOBa paIMOHAILHOTO YIPABIICHUS MPHUPOJHBIMH pPEeCcypcaMd W HMX HCIOJIb30BaHUE.
Joctuxenus: OMOJIOTUU U OXpaHa IPUPOIbI
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

— Ilaceunuk B.B., Kamenckuii A.A., PyouoB A.M. u nap. /Iloxg pen. Ilaceunuka B.B.
buonorus. 10 kmacc. IIpeamerHas nmuausS ydeOHUMKOB «JImHMS >ku3HW». ba3oBBI ypoBeHb. —
M. AO «M3narensctBo «IIpocBemienuey, 2025, 2026

— Ilaceunuk B.B., Kamenckuii A.A., PyouoB A.M. u nap. /Iloxg pen. Ilaceunuka B.B.
buonorus. 11 knacc. bazosiit yposens. M. AO «M3natensctBo «lIpocBemenuey, 2025, 2026

— 10-11 xmaccer. O6mas 6uosiorus. Pabouas Tetpanp ¢ Tect. 3aganusamu EI'D (6a30BbIii)
[Taceunuk B.B., llIBenoB I'.I'. M.: AO «M3narensctBO «IlIpocBenienuey, 2026

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA
— ®epnepanbHas paboyasi mporpaMma OCHOBHOTO oOmiero o0pa3oBaHMs IpeaMera
«buonorusy» (6azoBslit ypoens) st 10-11 knaccoB oOpa3zoBaresibHbIX opranu3zanuii.— M, 2025;

— buonorus. Iloypounsie pazpadotku. 10-11 knaccel. ba3oBbiit yposens. [laceunuk B. B.,
[Bemnor I'. T'., EpumoBa T. M. M.: AO «M3narensctBo «lIpocBemenue» 2023
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