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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o yuebnomy npenmety «buonorusy» (nanee - 6M0JI0THA) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mnpemnoaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001actu «EcTecTBEHHO-HAYYHBIE TPEAMETHD».
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydueOHblE NPEIMETHI, H3y4aeMble Ha
yriyOlnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanud o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM NPO(ECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBSI3aHHBIX C MpodopueHTanuei
oOyJaromuxcss W CTUMYIHPOBAHWEM HWHTEpeca K KOHKPETHOHW 0O0JacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE, ONpeAesseT 00s3aTeabHoe
(MHBapHaHTHOE) MpEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3y4YCHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITEeIbHOCTH OOYy4YaloUIMXCsl 1O OCBOEHHUIO COAEpkKaHHS OHOJOTrHYecKoro oOpa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs O JKMBOM MPHUpOJE, OCHOBAX MOJIEKYIAPHOM M KIETOYHOH OuOoNorHH,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

Nzyuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY MOJYYEeHUIO OMOJOrMYecKoro oOpa3oBaHMs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBJIIET CUCTEMa OHOJOrMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YYEHHHM OOYyJarOLIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 knaccax 3Tu 3HaHUS MOJTY4arOT pa3BuTHe. Tak, pacCIIUpPEeHbl U yriIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEeHUsX, KUBOTHBIX, rpubax, OaKTepHsX, OpraHu3Me YelIOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS



IIPUKJIAHOTO M IIOMCKOBOIO XapakKTepa, KOTOPbIE MOYXHO HCIIOJIb30BAaTh KaK OPUEHTHUPBI AJIS
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYCHHBIMU O0Y4aIOIUMUCS NPH U3YyYeHUU QUBNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrtpykTypa mporpammsl 1o ydeOHOMY mpenMmeTy «buosorus» oTpakaeT CHUCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOro MHpa Ha 3emjie, COXpaHEHHs OWOJIOTHYECKOTO pPa3HOOOpasus
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOYyJalOIUXCsA IO OOTaHWKE, 300JIOTHH, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB MU IMPaBUJ, JEKallMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH, NMPUKIAJHBIX acleKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MIPOrPAMMBI IO
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIAJCHHE
0oOy4aloUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3alliy >KUBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nmpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTxeHue 1esn u3ydeHus ydueOHoro mpenmera «buonorus» Ha yrinmyOin€HHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOIIUX COBPEMEHHYK)  E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalIuUXCcsi €  METOJAaMHM  TO3HAHHUS  JKUBOW  MPUPOIBIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
SMOPHOIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENEKIMH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  TAJEOHTOJOTHH, OSKOJOIMM); METOJAAMU  CaMOCTOSITEIbHOTO  IPOBEJCHMS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIcHHEe OOYYarOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAINIO; TIOIb30BAThCA OMOJIOrMYECKOW TEPMUHOJIOTHEH U
CUMBOJIMKOH; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COIMAJIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS



CBOCW JEATENPHOCTH 10 OTHOIIEGHHIO K OKpY)KaloUle NpUPOIHON cpenae, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€30MaCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBHITHS B OOJIACTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAHUSAMU B OHOJIOTHH,
pemaeMpIMi €10 MPOOJIEMaMH, METOJIOJIOTHEH OHMOJIOTUYECKOTO HCCIEAOBAHUS, TPOBEICHHS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTHYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJI TOBEACHUS B MPUPOJE, OXpaHbl BHUIOB, SKOCUCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYAIUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BaHU
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3/IaHHE YCIIOBUH [UIi OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHUCA WHIUBHyalbHOMN
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPE/ICIEHNIO, B COOTBETCTBUM C WHAMBUAYAJIBHBIMH HHTEpPECaMU U MOTPEOHOCTAMU
peruoHa.

CBA3b C PABOYEH ITPOTPAMMOM BOCITUTAHMS IIKOJIbI

Peanu3anus BOCIUTATENBHOIO MOTEHIMAJIA YPOKOB OMOJIOTUH (YPOUHOH IEATENbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKax MAaKCHUMaJbHO JIOyCTUMOH  y4eOHOW  Harpysku)
IIpeyCMaTpUBAECT:

- MaKCHMaJbHOE HCII0JIb30BAaHHE BOCIHUTATENIBHBIX BO3MOXKHOCTEH COJIEpXKaHMS YPOKOB
s GOpMUPOBAaHUS Yy OOY4YarOIIMXCSI POCCUMCKUX TPAJULMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, pPOCCHHCKOrO HCTOPUYECKOI'O CO3HAaHUS Ha  OCHOBE
HCTOPHUYECKOIO IPOCBEIIEHHs; MOA00p COOTBETCTBYIOIIEIO COJEpXKaHHUs YPOKOB, 3a/laHMiA,
BCIIOMOT'aTEJIbHBIX MAaTEpUaoB, MPOOJIEMHBIX CUTYyallUi A7l OOCYKICHUIA;

- BKJIIOUEHHE B COJIEP’KAHHE YPOKOB LIE€JEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIMUTAHUS, UX
y4eT B OIPEEICHUN BOCIIUTATEIbHBIX 337124 YPOKOB, 3aHATHUH;

- BBIOOP METO/I0B, METOJUK, TEXHOJIOTUH, OKa3bIBAIOLINX BOCIHUTATEIbHOE BO3JEHCTBUE
Ha JIMYHOCTh B COOTBETCTBUU C BOCIUTATEIbHBIM MJCAJIOM, LEJIBIO U 33/a4aMU BOCIUTAHMUS,
LIEJIEBBIMM OPUEHTUPAMU Pe3yJIbTaTOB BOCHUTAHUS; peaH3alMio MPHOPUTETa BOCIUTAHUS B
y4eOHOM e TeNbHOCTH;

- IpUBJICUYEHNE BHUMAHUs 00yJaromuXcs K [IEHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypOKax
IPEIMETOB, SBJICHUH M COOBITMH, HMHUIMMPOBAHUE OOCYXKIEHHUH, BBICKa3bIBAaHUI CBOETrO
MHEHHMsI, BBIpAOOTKH CBOETO JMYHOCTHOTO OTHOUIEHHS K HM3y4aeMbIM COOBITUSIM, SBIICHUSM,
JULAM;

- TNpUMEHEHHE WHTEPaKTUBHBIX (opM yueOHOH pabOTbl — UMHTEIEKTYaIbHBIX,
CTUMYJHMPYIOIIUX IM03HABAaTEJIbHYI0 MOTHBAIMIO, WIPOBBIX METOJMK, AUCKYCCHH, IaroIiux



BO3MOXHOCTh TPHUOOPECTH OMNBIT BEICHHS KOHCTPYKTUBHOTO JHMAJOra; TPYNIOBOM pabOTHI,
KOTOpasi Y4YUT CTPOUTH OTHOIICHHUS M JCHCTBOBATh B KOMAaHJE, CIIOCOOCTBYET pPa3BHTHUIO
KPUTUYECKOTO MBIIILJICHUS;

- nmoOyxaeHue oO0ydJaromMXcsi COONMI0AaTh HOPMBI IOBENEHHs, MpaBuiIa OOIIEHUS CO
CBEPCTHHKAMHM U TMEJAarOrH4eCKUMH pPAOOTHHKAMH, COOTBETCTBYIONIUE YKJIAQay IIKOJBI,
YCTaHOBJICHUE U TIOJIEPXKKY T0OpoKenaTeaIbHol arMmochepsr;

- OpraHU3aIMI0 HACTABHUYCCTBA MOTHBUPOBAHHBIX U 3PYJUPOBAHHBIX 00YJArOIIUXCS HAJl
HEYCICBAIOIIMMH  OJHOKIACCHHUKAMH, B TOM 4YHCIE€ C 0COObIMH 00pa30BaTeNbHBIMU
MOTPEOHOCTSAMH, [AIOIIEro OOYYAIOUIMMCS COLMAIBHO 3HAYUMBIH ONBIT COTPYIHHYECTBA U
B3aMMHOM ITOMOIIIH;

- WHUIUHPOBAHWE M TIOMJCPKKY HCCIEAOBATENLCKON NEATEIFHOCTH OOYJaroInXCs,
IUTAHUPOBAHUE W BBHITIOJHEHUE WHIUBUAYAIBHBIX W TPYIIIOBBIX MPOEKTOB BOCIHTATEIHHOMN
HaIpPaBJICHHOCTH.

Pe3ynbrarel enuHCTBAa y4eOHOM M BOCHHUTATEIBHOM JESTENLHOCTH OTPAXKEHbI B pazfielie
paboueii mporpamMmbl «JIMUHOCTHBIEC pe3yNbTaThl H3YYEeHUsT yueOHOTO TpeamMeTa «bronorus» Ha
YPOBHE CpeIHEr0 00IIero 00pa30BaHMM.

OOmiee 4Ymciio 9acoB, OTBEACHHBIX HA HM3yYEeHHE OWOJIOTMM Ha YIIyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJEIO).

OT6op oOpraHu3zalMOHHBIX  (OpM, METOOB H  CcpeACTB OOydeHus OHOJIOTHH
OCYIIECTBISIETCS C yYETOM CIEIU(PHUKH €r0 COACpKaHUS W HANpPaBICHHOCTH Ha TPOJIOJDKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsA B OPraHU3AIUSAX CPEAHETO MPO(PECCHOHAIBHOTO W BBICIIETO
o0OpazoBaHwUsI.

OO0s3aTeNTbHBIM YCIIOBHEM MPU OOYYCHHH OHMOJIOTMM Ha YriayOJE€HHOM ypOBHE SIBIISICTCS
MPOBEACHUE JTA0OPATOPHBIX U MpaKTHYeCKuX padoT. Takke ydacTue oOy4aromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTpEe/eNIIeTCs y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MaTepUalbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHM.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OWOJNOTMM B MPaKTHYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. 'apseii, .
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, WM. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yUYEeHHE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouoaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OHMOTEOIICHOTUYECKHI ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cymecTBoBaHUs MaTepud. Hayku, nzydaroniyue *UBble CUCTEMBbI Ha Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenue xuBbix cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msMmepenue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. [lnanupoBanue skcnepumenta. [loctaHoBka u mpoBepka runore3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOTrHYECKHEe CHCTEMBI,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3YUEHUS KUBOI PUPOIBD».

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcrnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €IUHHIA >KUBOTO. VICTOPHS OTKPBITHUS KIIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ  MeueHBIX aroMoB, auddepeHumanbHoe  HEHTpH(YrUpOBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpetst: P. I'yk, A. Jlesenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/3yyeHne METOJOB KIETOYHOW OHOJOrHMHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOpPHUTEINA, peareHra, ydacTHe B CTPYKTYPHUPOBAHWU KIETKH, TEIJIOPETYIALHUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mojekynbl. IlepBuuHas cTpykTypa Oeika, MenTHIHas
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, Aucaxapuibl, OJIMTOCaXapuibl W ToJucaxapuibl. OOmmii
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTHYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorundeckue Gynkuu JJHK. Buasr PHK. ®ynkuuun PHK B kiietke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux Komniexcos. Komnvromephwiii Ou3aiin u OpeaHuyecKuti CuHme3 OUOMONEKy1 U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbel:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykiienHoBble KUCIOTB», «CTpoeHue MosaeKyasl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTtpoenue u yHKINH KIETKHU

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KJIeTOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
IIa3MaTHYeCcKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. [lutockener. JIBmkeHue uwuromnasmbl. OpraHOUIbl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeakoe 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dcu. TpaHCTIOPT BELLIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOPHUYHBIE U CIOKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kineTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTsl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompybouxamu. MomopHule benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
000104KU 8 Mumose. HoepHulil mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladopaTopHas padora «/3ydenne cTpoeHus KJIETOK pa3IMYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTuyeckas padora «/3yyeHne IBMKEHHUS [IUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrieueHue kieTku: npespaimienue AT® B 00MeHHBIX Ipoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTAaTUBHBIX PEaKIUi OT PA3IUYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcuzenHvlll pomocunmes y oakmepuu. Ceemocoduparowue nU2MeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp ximopomnactoB B nporecce (portocuHTe3a. CBeTOBas U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, xene300akTepuu, cepoOaKkTepun, BOJOPOIHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AspoOHBIE OpraHM3Mbl. OJTambl SHEpPreTudyeckoro oobmeHa. I[loaroToBUTENBHBIA 3Tall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Ouepeus membpannoeo epaouernma npomouos. Cunmes ATD: paboma npomonnou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHas padora «CpaBHEeHHE TPOLIECCOB (POTOCHHTE3a U XEMOCHUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanus HacneacTBeHHOW wuHpopManuu. ['€HETHYECKHil KOJl, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbeix PHK B OunocunTesze Oenka. YcioBus
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npeocmagnenus o cmpoenuu 2enog. Opranuzalus reHoma y npokapuora u
SyKapuoT. Perynsuus akTUBHOCTH T€HOB y IpokapuoTa. I'mmoresa omepona (®. XKakob, XK.
Mano). Monexynsapuvie mexaHusmvl 3Kcnpeccuu 2eHos y sykapuoma. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIIMJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu dbenxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel U Telnomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapUOTUM. JMIUIOWIHBIM M TarionIHbI HaOOphl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MutoTHueckoro nukiaa kiuetkd. [IporpamMmmupyemasi kierouHas TuOenb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIM [UKI KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUBHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEW: oOpa3zoBaTelbHasg, MOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas1. OCOOCHHOCTH CTpPOEHUs, QPYHKIUN M PaCIOI0KEHHS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX pPACTEHHWI: TpPONU3Mbl M HACTHHU.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusMmu. Ilutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHUIIEBAPEHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe W JEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y MITUI U MIIEKONUTaromuX. Perynsaus apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIOLMOHHBIE  YCIOKHEHHS ~ CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCACBHIBAaHUE KaK MEXaHHU3MBbI pabOTHI OpraHoB BeIIeNeHHU. CBS3b MOJIOCTH Tejla C KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHm3MoB. Crmopbl Oakrepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
oT OonesHell. VMMyHHas cucrema denoBeka. KieTouHbIH M TyMOpaJbHBIH HMMMYHMTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHONO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 320 0JIEBaHU.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXHEHHE CTPOEHUs] HEPBHOM CUCTEMBI Yy JKHUBOTHBIX. OTHeNbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBue ropmMoHOB. B3anMoOCBA3b HEpPBHOW H
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmmey, «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenpHas cucrema», «KpoBeHOCHas cuUCTEMay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue ruaps», «CTpocHHE IUIaHApUn», «BHYTpEeHHEe CTPOEHHE J0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIPENApaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALMU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHMe 1 pa3BUTHE OPTaHNU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonorndecknii ¢MbICI MeH03a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpa3zoBaHue W pa3BUTHE TOJOBBIX KieToK. CrniepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enasnvlx npobaem smopuonocuu. Konyenyus mopgozcenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoO0eHHOCTH IpOOJIEHHS MJIEKONUTAIOMIKX. 3apOJAbIIIEBble JTUCTKU (TacTPyJIsALUs).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX ()aKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHEe MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3smHoxkenne u pasBurue pacreHmid. ['ametodut u cropodut. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHU3MBbI PETyIsSIUU OHTOT€HE3a Y PACTCeHHUM U KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocomsbl», «['amerorenes», «CTpoeHHe SULEKIETKH M CIEPMaTO30UAd»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJOJBbHBIX W ABYAOJBHBIX pacTeHUN», «KU3HEHHBIH LHUKI
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Konenosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®unmumuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, TeHOTHMN, (eHoTun. OCHOBHBIE METOJbl T€HETUKHU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
ruOpusIoB mepBoro mokosieHus. IlpaBuno momuuupoBaHus. BTopoit 3akoH Menpaens — 3akoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmennenne mpu3HaKoB MpH HETIOJITHOM JIOMUHUPOBAHUH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HAPYIICHUE CLEIVICHUS MEXIYy FT€HaMU. XPOMOCOMHAas TE€OPHs HACJICICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnegoBaHnue npu3HakoB, CIEIUICHHBIX C IOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MONOTUYECKUX TIPOIECCOB, TMOBEACHHUS U KOTHUTUBHBIX (yHKUMH. [‘eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSIX KIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y Apo30¢uis», «I'eHetuka nona», «Kapuotun uenoBekay, «Kapruotun 1po3opuiisn»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIJICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHCUMOTO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIECTBEHHAs.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunnueckas W3MEHYMBOCTh. (CBONCTBA TE€HOTUIMYECKOM W3MEHYMBOCTU. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpeJenax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JieBaHUS YellOBEKay», « BUabpl MyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUNBOCTH. [locTpoeHne BapuallMOHHOTO psifia U BAPUALMOHHON KPUBOW».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl U3ydyeHHs] T€HETUKU YeJIOBEeKa: I'eHealornYecKuid, OJIM3HENOBbIN, IUTOIC€HETHUECKHUH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
aHaynn3a. HacnenctBeHnHble 3a00s1eBaHNs YellOBEKa. | '€HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHMUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxembl: «KapuoTtun uenoBeka», «MeToabl M3Y4E€HUsS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U cesekuus. 3apokJeHue CelleKIMM W JoMecTukauuu. Yuenue H. .
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHUM COPTOB pacTeHH U mopoAd KUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM PabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIY4YEHHUSI UCXOTHOTO MaTepuaa sl CEeNeKIUN.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronuss MEXBUIOBBIX THOpUAOB. JIOCTHMKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U ynpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTMYECKHX PSIIOB B HACJIEACTBEHHON H3MEHUMBOCTHY», «METONbl CEeNeKIn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHO10TUsl M CHHTETHYECKAS] OHOJIOTHA

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTHIA. [Ipon3BoAcTBO Oelika, aMHHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarolfecs B Npupoie OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI U T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 TeéHa U KOHCTPYMpPOBaHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnonoruu. [locrrenomuas nudposas meaumuna. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OMouHXKeHepuss Uisi pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTHA,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHe MOJEKYJISIPHBIX MexaHu3MoB (yHkinonupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrounas unxeHepus», «I eHHast HHXEHEPUI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xkaeHue U pa3BUTHE IBOJIOLMOHHBIX MPeACTABIeHHI B 0M0JI0THH
OpomononHas Teopust Y. Jlapsuna. [Ipennoceuiky BO3SHUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3sMHOXKEHHMS OpPraHM3MOB, HACJIEJICTBEHHAs H3MEHUMBOCTh, OOpbba 3a CyllecTBOBaHUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpemeHHast BOJIIOIMOHHAS OMO0JIOTHA. 3HAYEHHE HBOJIIOLIMOHHOW TEOpuH B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cuctema xuBoi npupoasl (mo K. Jlunuew)y, «JlecTHuna >KuUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KammycTel», «Ilopoasl JOMaIIHUX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLUIUX CHJ 3BOJOHUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[Monynsiust kak sJeMeHTapHas euHuma 3BoronuH. CoOBpeMEHHBIE METOJbI OLIEHKH
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (aKTOpbl (IBMIXKYIIME CHJIBI) SBOJIONUH. MyTallMOHHBIA MpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue ceHemuuecko2o0 pasHooOpasus: npudunvl u cireocmeus. Ilposenenue 3¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
0oTOOpa: IBIWXKYIIWN, CTAOMIM3UPYIOUIUN, pa3pbiBaOImui (Au3pynTuBHbBIN). [loroBoit oTOOD.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucrnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y opraHu3moB: Mopdororuueckue, (U3MOIOTUYECKUE, OMOXMMUYECKHE, TOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuuss — kimoueBoit ¢aktop BumooOpazoBanus. Ilytm u cmocoObl BUa00Opa3oBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BONIOIMOHHON OMOJOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuuel u cxembl: «MyTallMOHHAs U3MEHUMBOCTBY, «llomyssioHHas CTpyKTypa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JIMCTBEHHUIbI CUOMPCKON M JIMCTBEHHUIIBI JaypcKoil», «[lomynsiiioHHbIE BOJHBI YHUCIEHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAsE OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Pu3nonoruyeckue aganranuny, «I[IpucnocodieHHOCTh OpraHu3MOB U €€ OTHOCUTEIILHOCTbY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKO0JIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHULY, «llomumumounsl pacrenuii», «KamyctHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3yueHust MakposBoony. [laneonTonornueckre MeToAbl U3y4eHUs IBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MoeKyIspHO-
reHeTu4eckne, OHOXMMHUYECKME M  MaTeMaTHYeCKHEe METOJbl  M3y4EeHUS  SBOJIOLMM.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMH. [lpunyun  cmeuvl  yHKYU.
HeoGpatumocTs 3Bostonnu. AfantuBHas paauanys. HepaBHOMEPHOCTb TEMIIOB HBOJIIOLMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodgure», «CeMeHHbIe MAaNOpOTHUKMY», «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumeHnTs», «ATaBU3MB), «XpOMOCOMHBIE HAaOOpHI YellOBeKa W HIMMIaH3e», «[J1aBHbIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxknenne u pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonaumepoB u3 MoHoMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHOro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmum u wmeroapl €€ wusydeHus. Vckomaemble OpraHM4ecKHe OCTAaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl opranuyeckoil sBosmonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHME mepBbIX 3kocucteM. CoBpeMEHHblE MHUKPOOHbBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  T'pYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Talbl 3BOJIONUHU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenue miaexkonuTaronux W ntull. [IpuHnun kmrodeBoro apomopdo3a. OcBoeHHe
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHO30¥. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXpaHeHus1 6uopazHooOpasus Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o00pa3oBaHUsI DHyKapuoT NyTéM cuMOMoOreHeza», «CucremMa >KUBOW MPUPOBDY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIoOpocHn», «MHOrOKIeTOouHble Bojopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHuss», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUA >KUBOTHOTO MHpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMbIkarommecs», «TItuiey,
«Mnexonuraromue», «Pa3sButue Ku3HM B apxeuMckoul ape», «PasBuTme KuU3HM B



MPOTEPO30MCKON 3pey, «Pa3BuThme KU3HM B NANECO30MCKOUM 3pey», «Pa3Burhe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQKHBIE TpErapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU HIJIOKOXKHX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B MIEPBUYHON aTMoChepey.

JladbopaTopHas pabGora «/3ydeHne u ONKUCAaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOITIOJIOTUH.

CraHoBJeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHHE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHe rojaoBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpoIoreHe3a. PanHMe denoBekooOpa3Hbie 00e3bsHBI (MIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOJIAIIUN U TEPBBIA BBIXOJ JItojaeH 3a mpenenbl Adpuku. YenoBek reiaenbOeprekuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u naaeoreHoOMukKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bombiume pacel: eBpomeouHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHus 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh  4YenoBeKa K  pPa3HBIM  YCIOBUSAM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHple  WcclenoBaHUA ~— NOPUPOJBI  ueroBeka.  MccnegoBaHue — KOABOJIOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOJIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsSHBIY, «CKENeT 4YellOBeKa W CKEJeT IUMIIaH3e», «PyIuMeHTHl u
aTaBU3MbI», «J/IBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuiny, «leHUCOBCKHI YEI0BEK»
«Heanpepranbipy, «KpomanboHIby, «lIpeaku dyenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO)KETaMH MPOMCXOKICHUS YeloBeKa, (poTorpadun HaAX0IOK MCKOTIAEMBIX OCTATKOB UYEIOBEKA,
CKEJIeT 4eJIOBEeKa, MOJIeb Yeperna 4eloBeKa M yepemna IIMMIIaH3€, MOJIeNb KUCTH YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui YeIOBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®@. Pymee, H. A.
CeseprioBa, O. I'ekkensi, A. Tencnmu, B. H. CykauéBa. Paznenst u 3amaum skonoruu. CBsi3b
9KOJIOTUH C JPYTUMH HayKamHu.

Mertonpl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEJbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYE€HHE SKOJOTUYECKUX 3HAHMM I YeloBeKa. JKOJOTMYECKOE MHUPOBO33pEHHUE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MNpHUPOJOoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynase, H. A. CeBepuios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Dkonorudeckne ¢GakTopel W 3aKOHOMepHOocTH uX JeiictBus.  Knaccudukanus
JKOJIOTHYECKUX  (PakTopoB:  abuoTHYeCKue, OWOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotuueckue ¢aktopsl. CBeT Kak skojorudeckuii akrop. JlelicTBue pasHbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIbBl PACTEHUHM U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temneparypa kak skonorudeckuii dakrtop. [eiictBue TemmepaTypsl Ha OpraHU3MEI.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHUIO BOJHOTO pEXUMa.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Bueninue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JepeBbsi, KYCTapHHKH, KYCTAPHUYKH, MHOTOJICTHHUE TpaBbl, OJHOJETHUE TPaBHI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHAYECTBO, cMMOMO03 U ero gopmel. [lapazutusm, xKoomnepaius, MyTyaau3M, KOMMEHCATU3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKoJornueckue (HakTopb», «CBETOBOM CIEKTPY», «IKOJIOTHIECCKUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonorudyeckue putMbly, «Ku3HeHHbIE (OPMBI pacTeHUNY, «Ku3HeHHbIE (HOPMBI JKUBOTHBIXY,
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTeHUH W JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIMSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHWi, dYydela NTHIl W 3Bepei, repdapuu pPaCTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTraMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCIOBUH KHU3HHU, repOapuu Hu
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONEHUNH OPraHU3MOB K  BIIHMSIHHUIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, GuznyecKux OapbepoB U OcoOeHHOCTEW OMOJIOTMM BHUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHS.

DKoJlorHYecKas CTpyKTypa mnonyiasiuuu. OIeHKa YMCICHHOCTH Nomyisiinuu. JluHamuka
MOMYJSALUU U €€ peryysuus. buotnuyeckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuud. Kpusbslie BbbDKuMBaHus. Perynsmms



YUCICHHOCTH TOMYJISIMA: Posib (AKTOPOB, 3aBUCSIIUX M HE 3aBUCALIMX OT IJIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skonornueckod Humu Jx.M. Xarunncona. Pasmepsl skosnorndeckoil Humd. lloteHuuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojens skojmornueckor wumu Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpPraHu3MOB B AKOCHUCTEME: MPOAYLIEHThbI, KOHCYMEHTbI, PEAYLEHThl. Tpopuueckue ypOBHH.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U UIBI B 3KOCHCTEMAX.
KpyroBopoT BewECTB ¥ MOTOK S3HEPTHU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOTMYeCKUe TUPaMHUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cyKleccuu. llepBuuHble U BTOPUYHBIE CYKIIECCUM U HUX
IPUYMHBL. AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBoO.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHUCTEMBL. JKOCuUcmeMbl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmeneti, nyCmolib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexny
AHTPOIIOTE€HHBIMU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iuopa u dayHa.
CunanTponuzanusi ropoJckoi ¢aynsl. buomornueckoe M  XO034HCTBEHHOE 3HAYCHHE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMM  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  dxocucmem. IlepeHOC HSHEPrMM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030elicmeusi  3aepA3HeHUll  PAa3HblX ~MUN08 Ha  CcyOOpP2aHU3IMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOJI02UHECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«9KocucreMa XBOMHOTO Jeca», «DyHKIHMOHAIBHBIE TPYMIIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuaa sHeprum», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BoccraHoBieHue
Jjeca Iocie moxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuy KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUYM KaK MOJIENb YKOCHUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHnas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBINA OnoOTreoneHo3 (B ayOpaBy, Oepe3HsIK, €bHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obuieruianerapHas o0osiouka 3emild, I/Ie CYIIECTBYET WJIM CYIECTBOBaia
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3aKOHOMEPHOCTHU CyliecTBOBaHMs Onocdepsl. OcobeHHOCTH OMochephl Kak TiI00aTbHON
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHbIe U IIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCThIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroBopoT azora B npupoje», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt Bozbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBeHHslt Jnec», «Cremb», «CaBanHay, «IlycTbiHA»,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpONOT€HHOE BO3JEHCTBUE Ha PpAcTUTEIbHBIM M JKMBOTHBIM Mup. OxpaHa
PacTUTENILHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPHUHIIMIIBI OXpaHbl IpUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIB30BAHUE M COXpAaHEHHE OWOJIOTHUECKOTO paszHooOpasus 3emuu. OOmime
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA pPAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaiowjeil. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusalowjue O0OCMyn K UHGOpMAyUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbuIUMayu IKocucmem u cnoco608 6opvobl ¢ GUONOBP EHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbBIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABIIEMOTO MUPaY.

O6opynoBanue: (Qotorpadun OXpaHAEMBIX PACTEHHH U SKUBOTHBIX KpacHOW KHHTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylIbTaTaM OCBOEHHUS OOy4YarOUIMMUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIICAYIOIIME COCTAaBJIAIONIME: OCO3HAHHE OOYyYArOIIMMHUCS  POCCHICKON  TI'pa)KJaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOyIeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMAgumMb TIETH U CTPOUTH KU3HEHHBIE TIJTaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIOrNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHS K  KyJbTypHOMY  HACIEIUI0 U TPaJAULUAM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTH M CITOCOOHOCTH O0YYaroNIuXcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHONW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN IEATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaK€HHE 3aKOHA H
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM XKHU3HHU U OOBSICHATS €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOILIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPHUPOJHOMY HACICAUI0 U TaMATHUKAM TPHUPOIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OMOJIOTHH, TOHUMAHWMSI 3HAUYCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTB;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:



HKOJIOTUYECKHU I1eNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYJIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB U OIIEHKH UX BO3MOJKHBIX IOCIICACTBUH TSI OKPYKAIOIIEH CpeJibl;

0CO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIeM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU U3yYeHUH OWOJIOTUHU 3HAHWUSA U YMEHUS
IpHU PEUICHUU MPOOJIeM, CBSA3aHHBIX C PAIlMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
MpaBHUJI MOBEIEHUS B NPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

aKTHBHOE HEMpUSTHE NEHCTBHI, NMPUHOCAIIMX BPEI OKpYKAIOMIeH NPHUPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIATONPHUSATHBIE SKOJIOTUYECKAE MOCIEICTBHS MPEATPHHUMACMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HAJIMYME PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KyIbTYphI, OIBITA
JEATETbHOCTH OKOJIOTUYECKOH  HAaNpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBaThCS HMH B
MO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K Yy4YacTHUIO B
MPAKTUIECKON JEATEIIEHOCTH SKOJOTHYECKON HANPaBIECHHOCTH,

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

C(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAaykKd W OOIISCTBEHHOW TIPAaKTHUKH, OCHOBAaHHOTO Ha JUANOTe KYIBTYP,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOW M YATATEIHCKOW KyJIbTYPHI KaK CPEJICTBA B3aMMOACHCTBHS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBILICHUS, CO3/IaHUU LEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaoleM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHS Pa3BUTHUS MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
UCIO0JIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUPYEMOil IPU U3yUYEHUU OHOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAyYHbIX (DaKTOB M HMMEIOIIMXCS JAaHHBIX C LEJIbI0 MOTyYSHHS
JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTHYECKUE 3HAHMS JUISL pelleHUs
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTH HAayYHOU JEATEeNIbHOCTH, TOTOBHOCTb OCYLIECTBISATh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEephHIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUOoJIOTHs» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METO0B TIO3HAHHUS, MCIIOIh3yeMbIX B €CTECTBEHHBIX HayKaX (BEHIECTBO, SJHEPTHUS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yaeOHbIe JIEHCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISATUBHEIC), 00CCIICYHBAIOIINEC
dhopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC yd4eOHBIC JCWCTBHS B IMO3HABATEIHLHOW W
COLIMAIBHON MTPAKTHKE.

B pesynbrare wu3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OOIIero 0o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHUpOBaTh M aKTyaJU3UpOBaTh MPoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukauu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHUH (BBIAETATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHATHSIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, JAEAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWH B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHI pPAa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTAaTOB LENSIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pElICHUS MPAKTUICCKHX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHHS,

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTE3y €€ peIICHHs, HaxXOIUTh AapTryMEHTHI IS JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHUI,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIIECHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHKSI U3 Pa3HBIX MIPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBAPSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoOBaTh 3ampochl W TNPUMEHATH pPa3IMUHBIC METOJBI MpPU TOUCKE U OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAJbHYIO (OPMY TIPEACTABICHUS OUOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMEH: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHE M MAaTEeMaTHYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHKATUBHBIMH el CTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCUTEIIbHO BBHITIONHEHHsI TMpeiaraeMoi 3aJayd, Yy4YUTBIBATh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMAaTHUKy M METOJIbl COBMECTHBIX NEHCTBHI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUHN Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS JUId BBIABICHHMS NpoOJeM M MX pEIIEeHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLIECTBIISATh MO3HABATEJIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M TPOSIBICHHUIO IIUPOKOM SPYIUIIMH B Pa3HbIX 00JacTIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIAJICTh HABBIKAMU TIO3HABATENILHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U apTYMEHTBI IPYrUuX IIPU aHAJIU3€E PE3YNIbTATOB ACSITEIBHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABATH CBOE MPABO U IIPaBO JPYrHMX Ha OUIMOKY;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHus: 00yJarOIMnXCs
ouonoruu. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JeMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JEeSITEeIbHOCTH MO TOJYyYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B pealbHbIX KU3HEHHBIX cUTyauusX. [IpeqmeTHble pe3ynbTaThl MPeICTaBICHbI 10 ro/1aM
W3YYEHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOM KAapTUHBI MHUpa, B TO3HAaHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KJIETKA, OpraHu3M, MeTaboJIu3M, TrOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yaenust (H. 1. BaBunoBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIECHHUS, pacUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wu3MeHumBoctu H. . BaBunoa), mpuHIUMBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max pacTEeHUH, >XUBOTHBIX H
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUMOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHJAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIMSIMH, MEX1y OpraHaMyd U CUCTEMaMU OPTaHOB Yy
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunoM u pakropaMu cpenbl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HbIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOJHATH JIAOOpATOpPHBIE U MPAKTUYECKHE padoThl, cOONMI0NATh MpaBUiia MpH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBaThb JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTu
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIILCKOTO X035 CTBA, MUIIEBOH
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmetHble pe3ynabTaThl OCBOEHMsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTMYECKUX MPOOJEM YeIOBEYECTBA, a TAKXKE B PELICHUH BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIaJIeTh CUCTEMOI OMOJIOrMYEeCKUX 3HaHUM, KOTOpas BKJIIOYAET OINpelesieHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBotonuu), yueHus (A. H. CeBeproBa — 0 MyTsSIX M HampaBJIEHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl 3HEPrun), runotessl (runoreza «mupa PHK» V. I'unGepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TeHO(OH] MOMYJISIUH, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOWTaHUs, YepelOBaHUs
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM W MPUCHOCOOICHUSMHU K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX U3MEHEHHH B HKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWTAHWsS, €IMHCTBA UYEIIOBEUECKUX Pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH TTOJTYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1ENb UCCIIEAOBaHS, aHATU3UPOBATH MOJYYCHHBIC PE3YIIbTAThI U JIENaTh BBIBOIBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOODP OyayIiel mpohecCHOHaIbHOMN JIeATEIILHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTHMYECKOTOo OO0pa3oBaHMs B OpraHH3alUsAX CpPEIHEro
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HayuMeHOBAHIE Koi- [IporpammHoOe conepxanne OcCHOBHBIE BUBI IEATEIHLHOCTH
Ne BO 50P 00yJarommxcs
y pa3ziesoB U TEM
n/n
MIPOTPaMMBbI 1acos
CoBpemeHHast OMOJIOTHS — KOMILJIEKCHAsl HayKa. | PackpbwIBaTh cojiepikaHue TEPMUHOB U
Kpartkas uctopusi pa3BuTusi OMOJIOTHH. MOHSTUI: HAYYHOE MUPOBO33pEHUE,
buonorudeckue Hayku ¥ H3ydyaeMble UMU Hay4dHas KapTHHA MUpPa, HAYIHBIN
npobnembl. DyHIaMEeHTANIbHbBIC, TPUKIIAIHBIE U | METO, TUIIOTE3a, TEOPHUS], METObI
TTOMCKOBBIC HAyYHBIE UCCIICIOBAHMS B HCCITCTOBAHUSL.
OMOJIOTHH. XapakTepru30oBaTh OMOJIOTHUIO KaK
3naueHue Onosoruu B GopMUpPOBAHUH KOMIUIEKCHYIO HAayKy, €€ MECTO U pOJib
https://internet | coBpeMeHHO# €CTeCTBEHHO-HAYYHOW KapTHHBI CpeH IPYTUX €CTECTBEHHBIX HAYK.
urok.ru/lesson/ | mupa. IIpodeccuu, cBsi3aHHBIE C OHOIOTHEN. OrneHuBarh BKJIA OTCYECTBEHHBIX
biology/10- 3HayeHUE OUOJIOTUH B MIPAKTHYECKOM YYEHBIX B Pa3BUTHE OUOJIOTHH.
klass IeATEeTbHOCTH YeJIOBEKa: MeIUIUHe, cenbckoM | OLIEHMBATH POJIb OMOJIOTMYECKUX
«bHroJIOTHs KaK HAYyKa» . . N
1 XO35IUCTBE, IPOMBIIITIEHHOCTH, OXpaHe OTKPBITUH U UCCIICIOBAHUH B
https://school.i | npupos. PasBUTHU HAYKH U NPAKTUICCKOU
i . eATCILHOCTH JIIOACH.
nfourok.ru/vide | emoncrpawnu Hoprpersl: ApucToTen, A A
ouroki Teodpact, K. Jlunneit, X.B. Jlamapk, U. [Tepeuncnare npodeccun, CBI3aHHbBIC
Hapsun, V. I'apseii, I'. Mennens, C COBPEMEHHOM OnoJIoTHeH.
B.W. Bepnaackuii, W.11. [1aBnos, 1.H. [IpuBOoAUTE TPUMEPHI TPAKTUYECKOTO
Meunukos, H.W. Basunos, H.B. Tumodeer- HUCIIOJIL30BAaHUA JTOCTHKECHUN
Pecosckuii, [Ix. Yorcon, @. Kpuk, /I.K. benses. | Guonoruu B Menuiyse, celIbCKOM
Tabuuipl U cxembl: «CBsI3b OMOJIOTUU C XO3SCTBE, IIPOMBILLICHHOCTH 1
IpyruMu Haykamm», «Cuctema OMOIOTHYECKUX OXpaHe IPHPOIbl
HayK»
https://internet | XKuBble cucTeMBbl Kak IPEMET U3yUCHHUS PackpeiBath conepkaHue TEPMUHOB
«7KuBble CHCTEMBI H HX N N
2 urok.ru/lesson/ | omonoruu. CBO¥CTBA JKMBBIX CUCTEM: €IMHCTBO | U MOHSATUMN: )KUBasl CUCTEMA, SJIEMEHT,

N3YYCHUE

biology/10-

XUMHYECCKOTO COCTaBa, IMCKPETHOCTb U

MOJICUCTEMA, CTPYKTYPa; OTKPBITOCTD,
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LEJIOCTHOCTD, CII0)KHOCTb U YIIOPSA0YEHHOCTh
CTPYKTYpPBI, OTKPBITOCTb, CAMOOpPraHU3aLus,
CaMOBOCIIPOU3BEAECHUE, Pa3IPAKUMOCTD,
U3MEHUYUBOCTb, POCT U pa3BUTHE.
JdemoncTpauuu Tabnuiibl U cxembl: «OCHOBHbBIE
IPU3HAKU )KU3HU», «bHoJOrnueckue cucTeMal»,
«CBoIiCTBa )KMBON MaTEpUN»

YpoBHU OpraHU3aINH KUBBIX CHCTEM:
MOJIEKYJISIPHBIN, KIIETOYHbIN, TKAHEBBIM,
OPraHU3MEHHBIN, TOMYISALHMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTre01IeHOTHYECKUIA),
ouocdepuslii. [Ipomeccsl, mpoucxoasimye B
KUBBIX cucTeMax. OCHOBHbBIC TPU3HAKH
)KuBorO. JK13Hb Kak opMa CylecTBOBaAHUS
Marepuu. Hayku, nzydaromiie >KMBbIe CHCTEMBI
Ha pa3HbIX YPOBHAX Opranu3amnuu. Mzydenue
JKUBBIX CHCTEM. METOIBI OMOIOTrNYECKOM
Hayku. HaGmronenue, namepenue,
SKCIIEPUMEHT, CUCTEMAaTU3AIIUs1, METaaHAIIU3.
[TonsaTre 0 3aBUCUMOM M HE3aBUCUMOM
nepeMeHHou. [ImanupoBanue 3KCIepUMEHTA.
[TocranoBka u mpoBepka runotes. HymneBast
runote3a. [lonstue BeIOOpKH U €€
JIOCTOBEPHOCTh. Pa30poc B OMOIOrHYeCKUX
JaHHbIX. OLeHKa JOCTOBEPHOCTH MOTYYEHHBIX
pe3ynbTaTtoB. [IpuunHbI HCKaxeHus
pe3ynbTaToB 3KcnepumenTa. [lonsaTue
CTaTUCTHYECKOTO TECTA.

JdemoncTpanuu
TaOnuibl U cxembl: «YPOBHU OpraHU3aliu

KUBOH Npupoasl», «CTpoeHUE )KUBOTHOU
KJIEeTKW», « [KaHu )KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOTO OPraHU3May,

BBICOKAsl YIOPSAI0YEHHOCTb,
YOPABJISIEMOCTh, HEPAPXUUYHOCTb.
XapakTepu3oBaTh CTPYKTYpPY U
CBOMCTBA YKMBEIX CUCTEM, OTJIMYHS
XHMHYSCKOT'0 COCTaBa 00BHEKTOB
JKUBOU 1 HEKUBOUW TIPUPOIBI, OOITHI
MIPUHIIUIT KJIETOYHOU OpraHu3aIiiu
JKHBEIX CHUCTEM.

CpaBHUBaTh OOMEHHBIE TPOLECCHI

B HEKUBOW U KUBOW MPUPOJIE;
PacKpbIBATh CMBICI pEaKIIHil
MeTa0oIn3Ma.

OOBACHITL MEXAHU3MBI

CﬂMOper.HFIHI/II/I JKHUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUIECKOTO YPOBHS;
PacKpbIBaTh CyTh MPUHITUIIOB
MOJIOKUTEILHON U OTPUIIATEILHOU
00paTHOM CBS3H.

AHaM3MpoOBaTh CBOMCTBA
CaMOBOCITPOU3BEJICHHUS, POCTA U
Pa3BUTHUS OPTaHU3MOB.

PackpeiBaTh conep:kaHue TEPMUHOB U
HOHATHUI: 0OOMEH BEIECTB U
IIPEBPALCHUE DHEPIUH,
CaMOBOCIIPOU3BEICHHUE,
CaMOPETryYJISILYSL, Pa3BUTHE, )KU3HB,
Hay4HbIN (akT, HAy4dHBIH METOJ,
npobiema, TIoTe3a, Teopus,
[IPaBUJIO, 3aKOH.

IlepeunciiaATh IPU3HAKU KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHHU
OpraHu3aluy )KUBBIX CUCTEM U
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«buoreornienos», «buocdepay,

«MeTo1bl U3y4EHHUs ) KUBOU IIPUPOIBI».
O6opynoBanue: 1adoparopHoe 000pyI0BaHUE
JUTSL TIPOBEJICHUST HAOIIOICHUH, N3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTnueckas padora

«Hcmonp30Banne pasiinuHbIX MCETOJAOB IIpU
HN3YUCHUH KUBBIX CUCTCM.

METO/1bl OMOJIOTUYECKUX
uccienoBanuil. OnucelBaTh
0COOEHHOCTH, XapaKTEpPHBIE IS
Ka)KJI0TO YPOBHS OpraHU3aluu
JKUBOTO.

Ha3zpiBaTh Hayku, U3ydarouue >K1Bble
CUCTEMBI Ha Pa3HbIX YPOBHAX
OpraHu3aIum.

CpaBHUBaTh MEX]ly COO0M KMBbIE
CHUCTEMBI Pa3HBIX YPOBHEU
OpraHu3aluy U MPOUCXOAIINE B HUX
npouecchl. [loka3pBaTh poJib TUIOTE3
U Teopuil B popMHUpOBaHUHI
€CTECTBEHHOHAYyYHOU KapTUHBI MUpa

«BbHnoJIorNs KIETKI»

https://internet
urok.ru/lesson/

biology/10-
klass

https://school.i
nfourok.ru/vide

ouroki

Krnetka — crpykrypHOQyHKIIMOHANIbHAS €AMHULIA
AKUBOTO0. MlcTOpUS OTKPBITHS KIETKH.

Pa6otsr P. I'yka, A. JleBenryka. Kimerounas
teopus (T. [lIBann, M. lllnetinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOW KJIIETOYHOU
TEOPUHU.

JdemoHncTpauuu

IToptpertsr: P. I'yk, A. JleBenryk, T.

[lIBann, M. lIneiinen, P. Bupxos, K. M. bap.
Oo6opynoBanue: CBETOBOM MUKPOCKOIT;
MUKpOIIpEnapaThl paCTUTENbHBIX, )KUBOTHBIX U
OaKkTepuanbHBIX KIETOK

Meroabl MOJEKYIIPHON U KIETOYHON
OMOJIOTUHN: MHUKPOCKOTIHS, XpoMaTorpadus,
anekTpodopes, METOT MEUEHBIX aTOMOB,
mddepeHnnanbHoe HEHTpUyrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK.

PackpbiBaTh coziepkaHle TEPMUHOB U
MOHATUI: KJIETKA, OPraHesUIbl,
9YKapHOTHI, TPOKAPUOTHI, BUPYCHI,
IIATOJIOTHS (KJIETOYHAsE OUOJIOTHS),
KJIETOYHAsi TEOPUL.

XapakTepru30BaTh OCHOBHBIE 3TaIlbl
Pa3BUTHUS LUTOJIOIMU KaK HAYKU U €€
odopMIIeHHE B KIIETOUHYIO
OUOoJIOTHIO.

IToka3biBaTh BKJIa] YUEHBIX-
OMOJIOTOB B M3y4YEHHE KJIETOYHOTO
CTPOEHUS OPraHU3MOB.

[lepeuncriaTh OCHOBHbBIE MIOJIOKEHUS
KJIETOYHOM T€OpHH, OOBSCHATH €€
poiib B GOpPMUPOBAHUU
€CTECTBEHHOHAYYHOW KapTUHBI MUPA.
[IpuBOaNTH AOKAa3aTEIBCTBA POJCTBA
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H3yuenue ¢huxcuposanuvix kiemox.
DNEKTPOHHAs: MUKPOCKOIIHS.

Konghoxanvnas mukpockonus.

Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

Jdemoncrpauuu Tabnuiibl u cxembl: «CBETOBOM
MUKPOCKOID, «DJIEKTPOHHBIN MUKPOCKOID,
«Hcropust pa3BUTHS METOJI0OB MUKPOCKOITUI.
OOGopyaoBaHme: CBETOBOI MUKPOCKOII;
MUKpOIIpenapaThl paCTUTENbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnueckas padora «/I3yuenue meTo 0B
KJIETOYHOM OnoJsioruu (xpomaTtorpadus,
anexTpodopes, nuddepeHnrnanpHoe
ueHtpudyruposanue, [11[P)»

OpPraHU3MOB C HCIOJb30BAHUEM
IIOJIOKEHUN KIIETOYHOU TEOPUH

PackpriBaTh copepkaHie TEPMUHOB U
MOHITHI: MUKPOCKOTIMPOBaHUE,
IIPUTOTOBJIEHUE CPE30B,
muddepeHInaIbHOe OKpalluBaHuE,
xpomarorpadus, 3meKTpodopes,
METO/1 MEYEHBIX aTOMOB,
HEeHTpU(pyrupoBaHue, METOT
KYJIBTYpPbI KJI€TOK U TKaHEH, METOA
pexkomOuHanTHbIX JJTHK.
XapakTepru30BaTh OCHOBHBIE METO/IbI
W3Yy4YEeHUs KUBOU MPUPOAbL. [ 0TOBUTH
BpEMEHHbIE

MUKpOIIpenaparhl, paccCMaTpuB B
CBETOBOI MUKPOCKOI U JeaTh
OTMCaHMUE.

OOBACHATH U COOJIIOIATH MPaBHIIA
TEXHUKU MUKPOCKOTIMPOBAHUS aTh MX

«XHMHYecKas
OPraHu3anus KJIETKH»

11

https://internet
urok.ru/lesson/

biology/10-
klass

https://school.i

XUMHYECKUH COCTaB KIETKU. Makpo-, MUKpPO-
U yIbTpaMUKpO3JIeMeHThl. Bosa u e€ poib Kak
pacTBOpUTEIS, peareHTa, yyacTHe B
CTPYKTYPUPOBAHHUHU KIIETKHU, TETUIOPETYIISIINH.
MuHepanbHbIe BeUIECTBa KIETKH, UX
Ouonorudeckas poJib. Poip KaTHOHOB U
aHUOHOB B KJjeTke. /leMoHcTpanum
Juarpammel: «Pacnpenenenre XuMUIeCKUX

nfourok.ru/vide

ouroki

JJIEMEHTOB B HE)KUBOW IIPUPOJIEN,
«Pacripenenenne XuMU4YECKUX JIEMEHTOB B
AKUBOU nipupoae». TabauIbl U CXEMBI:
«Ilepuoanyeckas TabiamIla XUMUYECKUX

PackpbIBaTh cojiep:kaHie TEPMUHOB
Y TIOHSITHIA: JIEMEHTHI-OUOT CHBI,
JIUIIOJb, BOJIOPOJTHAS CBSI3b,
rUAPOGUIBHOCTD, THAPOPOOHOCTD,
TYprop, MUHEpaJIbHbIC BEILIECTBA,
OydepHbIe CHCTeMbI, aHUOHBI,
KaTHOHBI. [lepeuncisiT 0coOeHHOCTH
XUMHYECKOTO COCTaBa KIIETKH.
Paznuyath Makpo-, MUKpO- U
YIBTPAMHUKPOIIEMEHTHI, BXOISIIUE
B COCTaB KMBOTO M UX POJIb B
opranu3Me. XapakTepHu30BaTh
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3JIEMEHTOBY, «CTpOEHUE MOJIEKYJIbI BOBI»,
«BemiecTBa B cocTaBe OpraHU3MOB
Opranudeckue BEIIECTBA KIETKU.
buonornueckue nommmepsl. benku.
AMWHOKHCIIOTHBII COCTaB OEJIKOB.
CrpykTypbl 6eK0BOM MOJeKy:bl. [IlepBudHas
CTpyKTypa Oenka, nmenTuaHas cBsi3b. Bropuynas,
TPETUYHAs!, YETBEPTUYHASL CTPYKTYPBHI.
Henatyparnus. CBoicTBa OEIKOB.
Knaccudukanus 6e1koB.

buonoruueckue Qpynkuuu 6enkoB. [Ipuonsi.

Hemoncrpaumuu [Hoptper: JI. [Tonunr.
Tabauiel u cxeMbl: «CTPOEHHE MOJIEKYIIbI

oenkay, «CTpyKTypbl OEITKOBOI MOJICKYIIBI».
OoOopynoBanue: XUMUYECKasi IOCYyia U
obopynoBanue. Jlaboparopnasi padora
«O0HapyxeHne 0ETKOB C IIOMOIIIBIO
KayeCTBEHHBIX pEaKInii»

VYraeBoabl. MoHOCaxapubl, Jucaxapuibl,
OJIMTOCaxapuabl ¥ nojaucaxapusl. OOmuii rian
CTpoeHUs U (PU3UKO-XUMUYECKHE CBOWCTBA
yriaeBo0B. buonornyeckue GyHKunu
yriaeBo0B. JleMoHcTpauuu

Tabauiel u cxeMbl: «CTpOCHHE MOJIEKYIT
YTJIEBOIOBY

Jlunuaer. ['aapodunsHO-THAPOPOOHEIE
cBoiictBa. Knaccudukanus nunuaos.
Tpurnuuepuasl, Gpocdonunuabl, BOCKH,
crepouibl. bronornueckue QyHKINU JIUTUAOB.
OOu1me cBoiicTBa OMOIOTHYECKUX MEMOpaH —
TEKy4eCTb, CIOCOOHOCTh K CAMO3aMbIKaHHIO,

CTPOEHHUE U CBOMCTBA BOJBI;
00BSCHATH IPUUUHBI €€ 0COOBIX
CBOMCTB M (DYHKIIMU B KIIETKE.
[Toka3pIBaTh POJIH KATHOHOB H
AHWOHOB B 00€CTIEUEHUHU TTPOIIECCOB
KHU3HEICATEIILHOCTH (OCMOPET YIS,
co3/laHie MeMOpaHHOTO NOTEeHIIHAIA,
perymsius paboThl OEIKOB), pabOTHI
OydepHbIX cucTteM. YcTaHaBIUBaTh
B3aMMOCBSI3b CTPOCHUS U () YHKITHH
HEOPraHNYECKUX BEIIECTB KICTKH

PackpeIBaTh cojiepikaHie TEPMUHOB U
MOHATUI: MOHOMEDPHI, TTOJIMMEPHI,
6eok (MPOTEHH), MENTHUI,
AMUHOKHUCIIOTA, TIETITH/IHAS CBSI3b,
MOJIUTICTITHL, JICHATYpAITHs,
peHaTtypanus, TIo0yIsipHbIe U
bubprIIspHBIC OCTTKH, TPUOHBI.
XapakTepuszoBaTh OCITKH, UX
CTPYKTYPHYIO OpPraHHU3aIHIo U
byHKIIUN

(cTpyKTypHasi, SHEpreTu4ecKas,
CUTHAJIbHAsI, PETYISTOPHAS,
JIBUTATEIIbHAS, 3allUTHAS,
(dbepMeHTaTUBHAS).

Ha3biBaTh XMMHUYECKHE OCHOBBI
(hopMUPOBAHKS CTPYKTYP OCITKOBOM
MoJieKynbl. [IpuBOaUTH IPUMEPHI
GUOPHILIAPHBIX, TTIOOYIISIPHBIX
O€JKOB.

BBITIONTHATE Ka4eCTBEHHBIE PEAKIINH
Ha oOHapy)XeHue OeNKOB B KIIETKE;
OOBSCHSTH NOJYYEHHBIE PE3YJIbTAThI




HOJIyIIpOHUIIaEMOCTh. JleMoOHCTpanun
Tabmuub! u cxembl: «CTpOCHUE MOJIEKYIT
JUTIAIOBY

Hyxneunossie kucnorsl. JJHK u PHK.
CrpoeHue HyKJIEMHOBBIX KUCIOT. HykneoTumapl.
[punnun kommnementapHoctu. [lpaBuio
Yapradda. Crpykrypa JHK — nBoiinas
cnupaib. MecToHaxok/1eHUue U OMOJIOTHYECKHE
¢ynaxun JJHK. Bunet PHK. ®ynkinun PHK B
KJIETKE.

Crpoenune moinekynsl ATO.

JdemMoHcTpanuu

IMoprpersr: [Ix. Yorcon, @. Kpuk, M.
VYunkunce, P. ®panxnun, @. Canrep,

C. IIpy3unep.

Tabauie! u cxembl: «HykIIenHOBBIE KUCIOTHIY,
«Ctpoenue moiiekysbl ATDy». OdopynoBanue:
XUMHUECKas Mocyaa U 000pyJoBaHHe.
JlabGopaTtopnas padora «/ccienoBanue
HYKJIEMHOBBIX KHCJIOT, BBIIEJICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY

Makpospruueckue cBsizu B Mosiekyine ATO.
buonornueckue dpynkiun ATO.

BoccranoBnieHHbIe TEPEHOCUYHUKH, UX (PYHKIIUU B
KJIETKE. /[pyeue HyKkneo3uompugocgamol
(HT®). Tabauiel u cxembl: «CTpoeHue
MoJieKyiibl ATD.

CexsenupoBanue J{HK. Memoows: cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.
CtpykTypHast OHOJIOTHsI: OHOXMMUYESCKHE U
OouoduznUecKkre Ucciae0BaHms COCTaBa U
POCTPAHCTBEHHOU CTPYKTYPBI OMOMOJICKYT.
Mooenuposarue cmpykmypul u QyHKYuti

PackpeiBaTh copiepkaHie TEPMUHOB U
MOHSITHIA: YTIIEBOJIbI, MOHOCAXaPHUJIHI,
JICaXapuibl, OJIUTOCAXAPUIBI,
MOJIMCaXapy/Ibl, TIIF0K03a, prubo3a,
Je30KCHpu003a, TaKT03a, MaJIbTO3a,
caxapo3sa, Kpaxmall, TJINKOTCH,
EJUTIOII03A.

KnaccudummpoBats yrieBo bt

M0 CTPOCHUIO U TIEPEUUCIIATD

uX pyHKIHH.

[TpuBOAUTE IPUMEPHI PA3ITUIHBIX
YTJIEBOJIOB (MOHOCAXapUIOB,
JTUCaXapyJIOB, OJIUTOCAXaPHJIOB,
MOJINCAXapHIOB)

PackpeiBaTh coiepkaHie TEPMHUHOB
Y TIOHSITHIA: JIMTTA]IBI,
TpUTIHAIEPUIbI, PochoTUnUIbI,
BOCKH, CTEPOH/IBI, JINTIOMPOTCHHBI,
riukonmnuabl. Knaccngumnuposats
JMIHBI TI0 CTPOCHUIO;
XapaKTepu30BaTh X (QYHKIIUU

PackpriBaTh coziepkaHue TEPMHHOB U
HOHSATHHI: 1€30KCUPHOOHYKICHHOBAS
kucnota (JJHK), pubonykinennoBas
kucnota (PHK), nykieorun,
HYKJICO3UJI, a30THCThIE OCHOBAHUS,
aJIeHHH, TyaHHH, [IUTO3WH, THMUH,
ypanui, KOMIUIEMEHTapHbIE
OCHOBaHM4, aJIeHO3UHTpU(ochar
(AT®D), makposprudeckas CBs3b,
CEKBEHHPOBaHHE, TEHOMUKA,
TPAHCKPUIITOMMKA, IPOTEOMHUKA.
XapakTepu3oBaTh, ONKUCHIBATH U
CXeMaTU4YeCKH U300paxkaTh CTPOCHUE




ouomonexyn u ux komniekcos. Komnviomepnuwiil
OU3AUH U OP2AHUYECKULI CUHME3 OUOMONEKYTL U
UX HenpupoOOHbIX AHAL0208

nykieoruaa JJHK u nBoiiHOM cimpanu
JHK, cekBennpoBanue JTHK.
OnuceiBaTh MPOIECC PEIUTUKAIIUN
JHK B kneTke u Ha3bIBaTh €ro
OMOJIOrMYECKOe 3HaYECHHE.
XapaxrepuzoBatb Gpynkuuu JJHK.
Pasnmugare cTpykTypy v QyHKIIUN
PHK. OnuceiBats mpoiiecc
Tpanckpurniuu. CpaBHUBATH
HykenHoBbIe kucnoTsl (JIHK u
PHK).

XapakTepu3oBaTb 0COOEHHOCTH
ctpoenus U pynkuun ATO.
dopMynmupoBaTh U OOBICHITH
MIPUHITUTT KOMIUIEMEHTAPHOCTH U
npaBuiio Yapradda

PackppiBaTh coqiepikaHre TEPMUHOB
Y TIOHSATUI: MOJICTUPOBAHNE,
KOMITBIOTEPHBIN AU3aiiH.
[TepeuncraTh NepCrIeKTUBHBIC
HaIlpaBJICHUS Hay4IHBIX
WCCIIEIOBAaHUN B CTPYKTYPHOU
OMOJIOTUH, PACKPBIBATH UX 3HAUCHHUE
JIUIS. MEIMITUHBI U CEJIbCKOTO
X0351CTBA

VYMeHue penars 3a1a4u 1o
MOJIEKYJISIpHOM OHosorun

«Ctpoenue 1 GyHKINH
KJIETKU»

https://internet
urok.ru/lesson/

biology/10-
klass

TUIbI KIETOK: 3yKapuOTHUYECKas U
MPOKapUOTHYECKas!.
CrpykTypHO(DYHKIIMOHABHBIE 00pa30BaHuUs
KJIETKH.

PackpbIBaTh cojiepkaHie TEPMUHOB U
MOHATHUI: IPOKAPHOTHYECKAs KIIETKA,
KJIETOYHasl CTEHKA, MYpPEHH,
doTocuHTETHUECKIE MEMOPAHBI,
¢uaremuH.
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CrpoeHue npoKapuOTUYECKON KIIETKHU.
Knerounas cTenka 6akrepuii u apxei.
OcoOGeHHOCTH CTPOCHUS reTepoTpohHON U
aBTOTPO(GHON MPOKAPUOTUIECKUX KIIETOK.
MecTo ¥ poib MPOKAPHOT B OHMOIIEHO3AX.
JdemMoHcTpanuu

Tabaune! u cxeMel: «CTpoeHue
JyKapuOTUYECKON KIETKN», «CTpoeHne
IIPOKAPUOTHYECKON KIIETKU

Xapakrepu3oBatb GopMy H
pa3Mepbl IPOKAPUOTUIECKUX
KJIETOK; ()YHKIIUN T€HETUYECKOTO
armapara npokapuoT. OnuckeBaTh
IIPOLIECC CIOPO0Opa30BaHUs,
OTMEUaTh €ro 3Ha4eHue AJs
BBDKMBAHUS OaKTepuil mpu
YXYALIEHUH YCIOBUN
CYLIECTBOBAHMUSI.

OnuceiBaTh pa3MHOKEHNE
npokapuoT. OLeHnBaTh MECTO U
POJIb MPOKAPUOT B OMOIIEHO3aX

Crpoenue u GyHKIIMOHUPOBAHUE
3YKAPUOTHYECKOU KIIETKH.
JdemMoHcTpanuun

Tabauie! u cxeMbl: «CTpoeHue
3YKAPUOTHYECKOU KIETKN», «CTpoeHune

[TnasmaTtudeckas meMOpaHa (TUia3MaieMma).
CTpyKTypa 1mia3MaTH4ecKoi MeMOpaHsbl.
TpaHcmopt BelecTB yepe3 Mmia3MaTuyecKyro
MeMOpaHy: maccuBHbIN (Tuddy3us,
obneryéunas quddy3us), aKTUBHBIA
(mepBUYHBINA U BTOPUYHBINA aKTUBHBIN
tpancnopt). [lomynponunaemoct MeMOpaHBbI.
PaGota HaTpuii-kanueBoro Hacoca.
DOHJOUMTO3: MUHOLUTO3, (ParoIuTo3.
Ox3ouuro3. Knerounas crenka. CTpykrypa u

(YHKLIMU KIETOYHOW CTEHKH pacTeHH, TprOOB.

KUBOTHOH KIETKN», «CTpOEHUE paCTUTEIHHOM
KIIETKU.

ObopynoBanue: CBETOBOM MUKPOCKOIT;
MUKpOTIpenapaThl pACTUTEIbHBIX, )KUBOTHBIX

PackpeiBaTh copiepkaHie TEPMHUHOB U
MOHSATUHN: TIJIa3MaTHIeCcKasi MeMOpaHa
(Tutazmanemma), JKUJIKOCTHO-
MO3anyHas MO/IETb, MEMOpaHHBIE
oenku (mepudepuyeckue,
MHTETpaNbHbIE), TTIMKOKAJIHUKC,
muddy3usi, 0cMOC, aKTHBHBIH
TPAHCIOPT, SHAOLUTO3, (parouuTos,
MUHOILIMTO3, SK301UTO3, KIETOYHAs
CTEHKA, MJIa3MOJIECMbI, CUMILIACT.
XapakTepu3oBaTb 0COOEHHOCTH
CTpoeHUs U PYHKUIUU
HYKApUOTHYECKOHN KIETKH; TPAHCTIOPT
BEIIECTB 4epe3 MIa3MaTUYECKYIO
MeMOpaHy: MacCUBHBIN M aKTUBHBIN
TPaAHCIOPT; paboTy OENKOB-KaHAIIOB;
paboTy HaTpUii-KaTUEBOTO HACOCA;

CTPYKTYpPY U (DYHKIIMH KIETOUHOI
CTEHKH pacTeHHi u rpu0oB
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kietok. [IpakTnueckas padora «l3yuenue
CBOMCTB KJIETOUHOW MEMOpaHbI»

IMuroruazma. [luto3ohb. ITuTockener.
JIBmxeHue nutoruiasmMel. OpraHouabl KICTKH.
OnnomMeMOpaHHBIE OPTaHOUIBI KIETKH:
sHpoIazmatudeckas cetob (JI1C), anmapar
lNonpmxu, TM30COMBI, UX CTPOEHHE U (DYHKIIUH.
B3aumocBs3b 0lHOMEMOpaHHBIX OPraHOUIOB
KJIETKH.

CtpoeHue rpaHyIIsIpHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6eaxos ¢ II1C. Cuntes
pacTBOpUMBIX OenKkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['maaxuii (arpanyaspHbIi)
SHJIOTUIA3MATHYECKUI peTukyiyM. CekpeTopHas
¢bynkuus annapata [onbmxu. Moougurayus
benxos 6 annapame I onvoocu. Copmuposxa
benxoe 6 annapame I 01v0xcu. TpancnopT
BEUIECTB B KJIeTKe. Bakyosn pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.
O0opynoBaHue: CBETOBO MUKPOCKOIT;
MUKpOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX
kietok. IlpakTuueckast padora

«3yueHne IBUKEHUS UTOIUIa3Mbl B
PACTUTEIBHBIX KIETKAX).

[TomyaBTOHOMHBIE OPTaHOU/IBI KJICTKU:
MHUTOXOHPHH, TUIacTUABL [Iponcxoxnenne
MUTOXOH/IpHi U mactug. CuMOHuorexes
(K.C. Mepexxkockuii, JI. Mapryiuc).
Crpoenue U GyHKIIMM MUTOXOHAPUI U
riacTu. [lepBudHble, BTOPUYHBIE U CIOKHBIE
IUIACTH/IBl (POTOCHMHTE3UPYIOIIUX FYKapHUOT.
XJ0pOIIacThl, XPOMOILIACTHI, JIEHKOTIIIACTHI

PackpeiBaTh copiepkaHie TEPMHUHOB U
MOHATHHN: ITUTOIIIa3Ma, ITMTO30JIb,
IIUTOCKEIIET, KOMITAPTMEHTHI,
OpraHOU/IbI, YHIOTUTA3MATHYECKAS
cetb (DIIC), anmapar [Nonbmxu,
JIU30COMBI, BaKyOJIb, PHOOCOMBI,
aBTOJIN3, BE3UKYJISIPHBIN TPAHCTIOPT,
MEPOKCUCOMBI, KIIETOYHBIN COK,
TYprop, MUTOXOHAPUH, KPUCTHI,
TTACTHIBI, XPOMOILIACTHI,
JICHKOTUTACTBI, XJIOPOTUIACTHI, CTPOMA,
T'paHbI, THJIAKOW/I, JITAMEJLIA.
XapakTepru30BaTh MUTOILIA3MY
AYKapUOTUYECKOM KIIETKU;
KJIaCCU(UIIMPOBATH OPraHOUIbI B
3aBHCHUMOCTH OT OCOOCHHOCTEH UX
CTpOCHHUS (0 JTHOMEMOpPAHHEIE,
JIByMEMOpaHHbBIE,
HeMeMOpaHHBIE); OITUCHIBATH
(GyHKIMH KaKJI0OTO OpraHounia B
KJIETKE.

OOBICHATE COOBITHS, CBSI3aHHEIC
C BHYTPHUKJIETOYHBIM
MUIIEBapEHUEM, €T0 3HaUCHUE s
opranu3ma. OTMeyarh 3HaUE€HUE
[UTOCKEIIeTa; XapaKTepu30BaTh
ero 3J1eMEeHTH! (MUKPOTPYOOUKH,
MUKPO(UITAMEHTHI,
IPOMEKYTOUHBIE (PUITAMEHTHI), UX
POJIb B )KU3HEACATEILHOCTH
KJIETOK U TKaHEn




BBICIINX PACTEHUH.
Jdemoncrpanun Iloprpetsi: K. C.
Mepexkockuii, JI. Maprynuc. Tabnuubl u
cxeMbl: «CTpoeHHE 3yKApUOTHUECKON KIETKU,
«CTpoeHue )KUBOTHOU KIETKNY, «CTpoeHne
pacTuTenbHOM KieTkn», «CTpoeHue
MUTOXOHIpuU». JlabopaTtopnasi padora
«HccnenoBanre masMoan3a U JIEMIa3MoJin3a B
PACTUTENBHBIX KIETKaX»

HemeMmOpannbie opranon sl kiietku CTpoeHue u
(yHKIIMM HeMeMOpaHHBIX OPraHOUIOB KIIETKHU.
Pubocowmsl. Ilpomesxcymounvie gpunamenmol.
MuxkpoduiiaMeHTbl. AKkmunogvle
Muxkpoguramenmol. MplllIeyHbIE KJIETKH.
AKmuno8ble KOMNOHEHNMbL HEMbILUEUHbIX
KJIeMOK.

MuxkpoTtpy6ouku. Kinerounsrit ientp. CTpoeHue
U IB)KEHHUE )KTYTUKOB U PECHUYEK.
MukpoTpy0ouku 1uToruia3mMel. LleHTprob.
benku, accoyuuposanmnvie ¢
MUKpoguiamenmamu u MUKpompyooukamu.
Momopnsie benxu.

JdemoHcTpaunu

Tabauiel u cxembl: «CTpOEHHE KUBOTHOM
KIETKN», «CTpoeHue pacTUTEIBHOMN KISTKI

PackpeIBaTh cosep:kaHie TEPMUHOB U
MOHATUI: puObOCOMa, TIOJIUCOMA,
MUKpPOTPYOOUKH, TYOYJHUH,
KJIETOYHBIN LIEHTp (LIEeHTpocoMa),
LHEHTPUOJIH, HEHTpoCchepa, KTyTUKH,
pecHUYKH, 0a3aTbHOE TEINbIIE.
XapakTepru3oBaTh HEeMEMOpaHHbIE
OPraHOM/Ibl KIIETKH, UX CTPOCHUE U

byHKITUN

SAnpo. Obonouka siapa, XpOMATHH,
KapuoIlIa3Ma, sIPBIIIKH, X CTPOCHUE U
¢byHKUMU. SInepHblil OeNKOBBIM MaTPUKC.
[IpocTpaHCTBEHHOE PACHIONOKEHUE XPOMOCOM
B UHTEp(a3HOM sjpe.

Dyxpomamun u cemepoxpomamun. benxu

XpOMaTHhHA — 'UCTOHBI. ﬂUHaJI/IUKa ﬂ()epHOﬁ

PackppiBaTh cojiepikaHie TEPMUHOB U
MOHATHUI: PO, siepHas 000I0UKa,
SJIEpPHBIE TIOPBI, HYKJIEOTIa3Ma
(kapuoriazma), TeHOM, XpOMAaTHH,
yXpOMaTHH, F€TepOXpPOMAaTHH,
SJIPBIIIKO, XPOMOCOMBI, LIEHTPOMEPA,
KHUHETOXOP, KJIIETOUHbIEC BKIIFOUECHHUSI.




obonouxku 8 mumo3se. HoepHulil
mpancnopm.

Knerounsie BKIIFOUEHUA.
JdemMoHcTpanuu

Tabnuibl U cxembl: «Sapoy»

XapakTepu30BaTh KIETOUHOE SAPO
KaK [EHTp YIPaBICHUS
KU3HCACATCIIbHOCTBIO KIICTKHU,
Te€HETUYCCKUU arrapar KJICTOK
9YKapHOT, CTpOCHUE U (PYHKIINH
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI siipa U UX
B3aMMOCBSI3b C OPTraHOMIaMHU
OUTOIIJIa3MbI

CpaBHuTeNbHAS XapaKTEPUCTHUKA KIETOK
AYKapHOT (PACTUTEIHHOM, ’KUBOTHOM, TPHOHON).
JdemMoHcTpanuun

Tabauie! u cxeMbl: «CTpoeHue

JIYKapUOTHYECKOUN KIETKN»,

«CTpoeHHe )KMBOTHOU KIIETKN», «CTpOeHHE
pacTuTenbHON KiIeTKn». O0opynoBaHue:
CBETOBOM MUKPOCKOII; MUKpPOTIpEnaparhbl
PACTUTENBHBIX, )KUBOTHBIX KIIETOK.
JlaGopaTtopnas padora «/3ydeHue cTpoeHus
KJIETOK Pa3InYHbIX OPraHU3MOBY

XapaKkTepHu30BaTh THITHI KJIETOK
DYKApHOT: PACTUTEIbHAS, )KUBOTHA,
rpuOHasi.

CpaBHUBATh MEX1y COO0 CTpOEHHE
1 )KU3HECATEITbHOCTD
HYKaPHOTHUIECKUX KIETOK U POJIb
MIPOKApHOT B OMOIIEHO3aX

«O0MeH BelIecTB "
npeBpalleHne YHEPTrUn
B KJIETKe»

10

https://internet
urok.ru/lesson/

biology/10-
klass
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ACCUMWJISIIIAS U AUCCUMILISIIS — JIBE

CTOpOHBI MeTaboM3Ma. Tunel oOMeHa

BEIIECTB: aBTOTPOQHBII U TeTEPOTPOQHBIIA.
VYyactue kuciaoposa B OOMEHHBIX MMPOIIECCaX.
DHepreTuyeckoe 00ecreyeHne KIeTKU:
npespaiieHrie AT® B 0OMEHHBIX Mpolieccax
JdemoHcTpaunu

Tabauiel u cxeMbl: «DOTOCUHTESY,
«JHepreTuueckuit 0oOMen», «brnocunres Oenkay,
«Ctpoenue GepMeHTay, «XEeMOCHHTE3Y.

Oo6opynoBanue: CBETOBOM MUKPOCKOIT;

PackpbIBaTh cojiepkaHie TEPMUHOB U
MOHATUI: 0OMEH BEIECTB
(MeTaboIM3M), ACCUMUJISTINS
(aHa0OJIM3M), WM TUTACTHYCCKHI
00MeH, TUCCUMUIISIUS
(kaTaboJIM3M), I PHEPTEeTUYCCKUN
o0OMeH, aBTOTpO(BI, TeTepOTPODEI,
aHa’poOBbl, a3poObl, (HepMEHTHI,
aKTUBHBIN IIEHTp, CyOCcTpaTHas
cneuu(pUIHOCTh, KOPEPMEHTHI,
OeNKU-aKTUBATOPHI U OCJIKH-
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00opy0BaHKE /715l IPUTOTOBJICHUS TTOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.
JlaGopaTopnasi pabora «l13yuenue
KaTaJIMTHYECKOW aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMUIIa3bl WK KaTajaasbl)».

DepMEeHTAaTUBHBIN XapaKTep peakun
KJIETOYHOTO MeTabonm3ma. DepMeHTHI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M JICHCTBHS.
KodepmenTsl. OTinunst pepMeHTOB OT
HEOPraHMYECKUX KaTau3aTopoB.
Jlaboparopnas padora «/3yduenue
(epMEHTaTUBHOTO paclIeIIeHUs IEPOKCUIA
BOJIOpPOJia B PACTUTENBHBIX U JKUBOTHBIX
KJIETKaX»

benku-akTuBaTOPHI U OENKU-UHTUOUTOPBI.
3aBUCHUMOCTb CKOPOCTH (pepMEHTATHUBHBIX
peaKuii OT pa3Iu4HbIX HaKTOPOB.

uHruourtopsl. Ilepeuncnars
0COOCHHOCTH MJIACTUYECKOTO U
SHEPreTHYECKOTO OOMEHA B KIIETKE;
}’CTaHaBJ'II/IBaTL B3aMOCBS3b Me)K[[y
INIACTUYCCKUM U BHGPFGTHqGCKHM
0OMCHOM.

CxemaTnyecku u300paxkaTb CTPOCHUE

¢depmenTta. OTinyaTh GEpMEHTHI

OT HEOPTaHMYECKHUX KaTaIu3aToOpOB U
OTIPENIETISATh UX POJIb B
(YHKIIMOHUPOBAHUY KUBBIX CUCTEM, B
MIPOMBIIIICHHOCTH, B MEIUIIMHE, B
MMOBCEIHEBHOM KM3HH YEJIOBEKA.
CTaBUTH IKCIIEPUMEHT T10 BBISIBJICHUIO
KaTaJINTHYECKOM aKTUBHOCTHU
MIePOKCUIA3bI, aMUIIa3bl, 0OBICHITH
MOJTy4YE€HHBIE PE3YJIbTAThI

PaznuuaTh THIIEI OOMEHA BEIIECTB:
aBTOTPO(HBINA U TETEPOTPOPHBIMN.
[Toka3wIBaTh poJIb KUCIOpPOJA B
0OMEHHBIX TIpoIIeccax.

[TepBUUHBIN CHHTE3 OPraHUYECKHUX BEIIECTB
B kneTke. DoTocunures. Anoxcuzenmvlil u
OKCU2eHHbIll homocunmes y baxmepuii.
Cseemocobuparowjue nuemenmol U NUSMEHMbl
peaxyuorHo2o yenmpa. Polib XJIOpOIIacTOB
B npouiecce portocuHTe3a. CBeTOBas U
TeMHOBas ¢a3bl. Pomoovixanue, C3-, C4- u
CAM-munwvt pomocunmesa.
[IponyktuBHOCTH (hoTOCHHTE3a. BrusiHue
pa3nUYHBIX (PAKTOPOB HA CKOPOCTH

PackpriBaTh copepkaHre TEPMUHOB U
MOHATUH: (poTOCHHTE3, (ha3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dboTonuz, pochopuapoBaHme, UK
Kaneeuna, HAJI®+ (mepenocunk
BOJIOPOJA).

XapakTepu30BaTh IUIACTUYECKUI
00MeH Kak 3Tar olmiero ooMeHa
BEIIIECTB; COOBITHS (POTOCHHTE3A
(peakuu CBETOBOW U TEMHOBOU (a3);
POJIb XJIOPOTIJIACTOB B MpOILIecce




¢dorocunresa. 3naueHue HOTOCUHTE3A.

Hemoncrpauuu [Hoprperst: JIx. [Ipuctinu, K.
A. Tumupsses.

Tabmuie! 1 cxeMbl: «DoTocuHTESY

¢dorocunTesa.

BbISBISATE NPUYMHHO-CIIEICTBEHHBIE
CBS3M MEK/y IIOTJIOLICHUEM
COJTHEYHOW PHEPTUH XJIOPOPHIIIOM H
cuHTe30M Mosiekya ATO.
CpaBHUBATH UCXOJHbIE BEIIECTBA,
KOHEYHbIE MPOJYKTHI U YCIOBUS
IIPOTEKAHUs PEAKIIMI CBETOBOU U
TEMHOBOM (pa3 GoTocuHTE3A.
VYcTaHnaBnMBaTh B3aUMOCBSI3b MEXKIY
(OTOCHHTE30M U JIbIXaHHEM;
CBETOBOW M TEMHOBOM PEAKIUSIMHU
doTtocunTe3a. O1leHNBaTh 3HAYCHUE
doTocuHTE3a I )KU3HU Ha 3eMJie

Xemocunres. PazHooOpasue opraHu3mMoB-
XEMOCHUHTETHUKOB: HUTPUDUIIUPYIOIIHIE
OakTepuu, xeye300akTepun, cepoOaKTepuH,
BOJIOPOJHbIE OAKTepUU. 3HaUCHHE XEMOCHHTE3A.
JdemoHcTpaunu

[Hoptpetsl: C. H. Bunorpanckuii, I'. A.
3aBap3uH.

Tabauiel u cxeMbl: «POTOCUHTESY,

«XEeMOCHHTE3»

JlaGopaTtopHnas padora
«CpaBHeHHe MMpo1eccoB POTOCUHTE3A U
XEMOCHHTE3a»

PackpwiBaTh copiepkaHie TEPMHHOB U
MOHATUN: XEMOCUHTES3.

OOBSCHHUTD CYIIHOCTh XeMOCHHTE34,
PacKpBIBAaTh €T0 3HAYCHHE B
onocdepe. [IpuBoauTH TPUMEPHI
XEMOCHHTE3UPYIOIINUX OaKTepuit
(aHuTpHUIUpYIOINUE OaKTepHUH,
Kene300aKTeprH, CepoOAKTEPHH,
BOJIOPOJHBIC OAKTEPUH) U
XapaKTepU30BaTh UX
KU3HEICATCIILHOCTD.

CocCTaBisiTh YpaBHCHHS PEAKIIUN
XEMOCHHTE3a.

CpaBHUBATh XeMOCUHTE3

¢ GOTOCUHTE30M

AmnaspoOHble opranu3mMsl. Busibsl OposkeHus.
[TpoayKThl OpOKEHHS U UX UCTIOJIb30BaHUE
4eJI0BeKOM. AHa’pOOHBIE MUKPOOPTraHU3MbI KaK

PackpbiBaTh coqiep:kaHle TEPMUHOB U
MOHSATUI: ATalbl 3HEPTe€TUUECKOTO
oOMeHa — IMOATOTOBUTEILHEIM,




00BEKTHI OMOTEXHOJIOTUU M BO3OYAUTEIN
00e3Hel. ASpoOHbBIE OPraHU3MBI.
JlaGopaTopnasi pabora

«CpaBHEHHE MTPOIECCOB OPOKEHUS M IBIXAHUSD)

DTansl HEPreTHYECKOro 0OMeHa.
IloaroroBurenbHbli dTamn. I MMkomus —
OECKHUCIIOPOTHOE PACHIEIIIICHUE TITFOKO3BI.
buonorudeckoe okucieHue, Ui KIETOYHOE
JbIxaHue. Pojib MUTOXOHIPUH B Mpoleccax
OMOJIOTMYECKOTO OKUCIICHHS.

[{uknudeckue peakuuu.

JdemMoHcTpanuun

IToptpetsl: B. A. Durensrapar, I1.Mutuemnn.
Tabmuiel U cXeMbl: « JHEPTETUICCKUN OOMEHY.

OxkucnurensHoe hochoprmpoBanue. IHepeus
Membpanno2o epaduenma npomornos. Cunmes
ATD: paboma npomonnou AT@-cunmasoi.
[IpenmymiecTBa adpoOHOTO MyTH 0OMEHa
BEILIECTB Iepes] aHa3pOOHBIM. D (HEKTUBHOCTH
SHEPreTHYecKoro oOMeHa.

OecKUCIOPOAHBIH (aHAIPOOHBIH),
KUCJIOPOAHBIH (a3pOOHBII ); TTUKOIU3,
OposkeHne, OMOJIOTHUECKOE
OKHCIICHUE

(mprxanwme), nuxia Kpeoca,
OKUCIUTENBHOE (hochopuIrpoBaHue,
NPOTOHHBIN TPATUEHT, POTOHHAS
AT®-cuHTa3za.

[Tepeuncnars 0cOOEHHOCTH
DHEPTEeTUYECKOTO 0OMEHa B KIIETKE.
OnuceIBaTh TAIBI SHEPTETUIECKOTO
oOmeHa (IMoArOTOBUTEIBHBIMH,
OECKUCIOPOAHBIN, KUCIOPOIHBIN) U
CpaBHHUBATh X MEX]Ly COOOM.
XapakTepru30BaTh pEAKIINU
TJIMKOJIN3a, OpOXKEHUSs, KIETOYHOTO
JbIXaHUsI. Y CTaHABJIMBATh
B3aMMOCBSI3b MEK]y TNIUKOJIU30M,
KJICTOYHBIM JIbIXaHUEM U CUHTE30M
MoJiekya ATO.

CocTaBisTh ypaBHEHUS

OCHOBHBIX JTaroB

HHEPreTHUECcKOro oOMeHa B

KJIETKE.

PaccunTbIBaTh SHEPreTUYECKYIO

3¢ (HEKTUBHOCTD ITMKOJIN3A U
OHMOJIOTHMYECKOTO OKUCIICHUS.
Ha3piBaTh MCXOHBIE BELIECTBA,
KOHEUHbIE MPOJIYKThI U YCIOBUS
MPOTEKAHUS PeaKIuit
HHEPreTUYecKoro 0OMeHa.
CpaBHHBATH YHEPTETHUECKYIO

3¢ hEKTUBHOCTH OECKHCIOPOTHOTO U




KHUCJIOPOJTHOTO 3TANOB KOHEYHBIC
MNPOAYKTHI U YCJIOBUA ITPOTCKAHUA
peaknuii JHEPreTHIecKoro ooMeHa
SHEPreTUYECKOro 0OMeHa

«HacaenacrBenHast
uHopmanusa u
peanu3zanus eé B
KJIEeTKe)»

https://internet
urok.ru/lesson/

biology/10-
klass

https://school.i
nfourok.ru/vide

Peakuuu marpuunoro cuntesa. [IpuHuumn

KOMINJICMCHTAPHOCTHU B PCAKIUAX MATPUIHOT'O

cuaTe3a. Peann3anus HaciieICTBEHHON
uHpopmanuu. ['eneTnueckuii KoJ, ero
CBOMCTBA.

JdemMoHcTpauuu

Tloptpet: H. K. Konbiios. Tabauiter u
cxeMbl: «brocuHTe3 OeNKay,
«['eHEeTHIECKUM KO

Tpanckpunuusa — matpuunbii cuaTe3 PHK.
[IpuHOKIBI TPAHCKPUIILIUU:
KOMILUIEMEHTAPHOCTh, AHTUIIAPAJUIEIIBHOCTD,
acuMMeTpu4yHOCTb. Cospesarnue Mmampuinbix
PHK 6 syxapuomuueckou Kiemxe.
Hexooupyrowue PHK.

ouroki

Tpancnsauus u e€ sTanbl. Yyactue
tpancnoptHbiXx PHK B OnocunTese Oenka.
VYcnosus 6uocunTesa 6enka. Koauposanue
aMHUHOKHCIIOT. Posib pubocom B OHOCHHTE3E
Oenka.

JlemoHCcTpamun
Tabaunel U cxeMbl: «bruocuHTE3 OENKaY,
«['eHeTHUECKUN KO

Cospemennvie npedcmasienus o
CMPOEHUU 2EHOB.

JdemMoHcTpanuu
TaOnuuel u cxembl: «brocunTes 6emKay,

PackpriBath cosiep:kaHre TEPMUHOB U
IMOHATUM: T'eH, TCHETUUYCCKUU KOI,
KOJIOH (TpUILIET), CTON-KO/IOHBI,
MaTpulla, MAaTPUYHBINA CUHTE3,
tpanckpunuus, PHK-nonumepasa,
IIPOMOTOP, CILUIAWCHHT, UHTPOH,
AK30H. XapaKTEPU30BaTh PEAKIINU
MaTpUYHOTO CUHTE3a, CBOMCTBA
TEHETHYECKOI0 KoJa.

OnuceIBaTh TaIbl TPAHCKPUIIIIMH U
TPAHCIISMU; YCTAHABINBATH
B3aUMOCBSI3b MATPUYHBIX PEAKIIUN B
KJIETKE; CXeMaTU4YeCKH N300paxkaThb
MaTpUYHbIE PEAKIIMH TPAHCKPUIILIUN
U TpaHCisIuu. Pemars
OuosoruuecKkue 3aaum Ha
OIIpe/ieJICHUE MOCIIEI0BATEIbHOCTH
nykieotunos JJHK u MPHK,
IIPUMEHSSI 3HAHUS O PEAKIUAX
MaTpUYHOTO CUHTE3a, TeHETHUYECKOM
KOJIe, IPUHIUIIE
KOMILIEMEHTAPHOCTH
PackpbiBath conepxanue
TEPMUHOB U MOHSATUI: TPAHCIISLNS,
aatnkoao0H, TPHK, amunoarm-
TPHK-cunrerasa
(xomaza), momupubocoma
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«['eHeTHUECKUN KO

Opranuzanys reHoma y IpoKapuor u
JYKapuoT. Perynsnus akTHBHOCTH F€HOB
y npokapuot. ['unoresa onepona (P.
Kaxo06, XK. Mano).

MonexynapHuvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pe2ynayuu
pabomul 2enos. Perynsius 0OMEHHBIX
MIPOIIECCOB B KJIETKE.

Knerounsiit romeocras.

(monmcoma). Xapakrepu3oBaThb
CBOMCTBA F'€HETUYECKOTO KOJIa.
OnuceIBaTh TAIbl TPAHCISIIMNA U
CXEMaTU4eCKU N300paxkaThb
MaTPUYHBIE PEAKIIMH TPAHCIISIINH.
Pemarp Onosiornyeckue 3a1auu Ha
ornpenenenne aHTuKoJ0HoB TPHK,
MOCJIEZIOBATEIbHOCTH aMUHOKHUCIIOT
B MOJIEKYJIe Oelika, IpUMeHss
3HAHUS O PEAKIMSIX MATPHIHOTO
CUHTE3a, TEHETUYECKOM KOJE,
NPUHITUTIE KOMIUIEMEHTAPHOCTH.
PackpbIBaTh cosiepikaHie TEPMUHOB
Y MOHSTHI: OTIEpaTop, ONEPOH,
CTPYKTYpPHBIE T€HBI, IPOMOTOP,
penpeccop. ONUCHIBaTh CTPYKTYPY
reHoMa IIPOKapHoT;
XapaKTepu30BaTh pabOTy I'€HOB Yy
MPOKAPUOT U SYKAPHOT.
XapakTepu3oBaTh rUIOTE3Y
onepona (®. XKako06, K. Mano).
OrnuceIBaTh MEXaHU3M
noAJiep>KaHusl KJIETOYHOTO
roMeocTas3a UHIyIHOEIbHOTO U
penpeccudenb HOTo OMepoHa.
Bbiaensite CTpyKTYpHYIO U
PEryIATOpHbBIE YaCTH T€Ha
sykapuoT. CpaBHUBATH MPOIIECCHI
AKCIIpECCUn

«OCHOBBI

https://internet

BI/Ip}/'CLI — HCKJIICTOYHBIC (I)OpMLI KHU3HHU 1
o0nUraTHbIe napa3uThl. CTpOCHI/IC MMPOCTBIX U

PackpriBaTh conepkaHne TEPMUHOB U
MOHSITHUI: BUPYC, BUPHOH,



https://interneturok.ru/lesson/biology/10-klass

BHPYCOJIOTHH.
HNudpopmannonnas
ounoJsiorus»

urok.ru/lesson/

biology/10-
klass

https://school.i
nfourok.ru/vide

ouroki

CJIOXKHBIX BUPYCOB, PETPOBHPYCOB,
Oakrepuodaros. Kusnennwiil yuxn JJHK-
cooepacawux eupycos, PHK-cooepacawux
supycos, bakmepuogpazos. Obpamnas
MPAHCKPUNYUsl, peeepmasd, unmezpasa.
JdemMoHcTpanuu

[optper: J. Y. UBanoBckuii. Tabauiie u
cxembl: «l'eHeTnyeckuil Ko, «Bupycs»,
«baxTteprodarmy.

IIpakTnueckas padora

«Co3anue MOJIeNi BUPYyCa

Cep/IeBUHA, KarcuI, oOpaTHas
TPAHCKPHUIILUS, PETPOBUPYCHI,
Oakrepuodar, BUpyc
uMMyHoepuuuTa yenoseka (BUY),
IIPUPOIHO-0YaroBble NH(EKIMH.
XapakTepru3oBaTb BUPYCHI,
peTpoBUpPYCH U OakTepuodaru Kax
BHYTPHUKJIETOYHBIX I1apa3UTOB
IIPOKapuoT U dyKapuot. M3marare
TUIOTE3bI 3BOJIIOIMOHHOTO
IIPOUCXOXKAECHNS BUPYCOB.
OnuceIBaTh MEXaHU3M
B3alMO/ICICTBUS BUPYCa U KIIETKH,
MH(}EKINOHHBIN BUPYCHBIH Mpoliecc.

BupycHbie 3a001eBaHUS YeTI0BEKa, JKUBOTHBIX,
pacrenuii. CITNJI, COVID-19, conuanbubie n
MeAMIMHCKHE poOieMbl. JleMoHcTpauun
optpert: /. . UBanoBckuii. TaOauiiel u
cxeMbl: «l'eHeTnyeckuit Koy, «Bupycs»,
«baxTtepuodarm.

buoungopmamuxa: unmezpayus u ananus
bonvuux maccusos («bigdatar) cmpyxmypnovix
buonocuueckux oanuvix. Hanomexuonozuu 6
ouonoeuu u meouyute. Ilpoepammupyemvie

@yHxyuu b6enxos. Cnocobwvl docmasKu 1eKkapcms.

XapakTepru30BaTh MEXAHU3MBI
BEPTUKATILHOW M TOPU3OHTAIBHOM
nepesauy BUPYcoB; 3a00J1€BaHUS
KUBOTHBIX U PACTEHUH, BBI3bIBAEMbIE
BHpYyCaMH.

Ha3zbiBaTh BupycHble 3a00JieBaHus,
BCTpEYAIOLIMECS Y YEJIOBEKA: TPUIIL,
KJICIIEeBOW SHIEeaNIUT, TeNaTuT,
COVID-19, CITUA.

CobmronaTh mpaBuiia MOBEICHUS B
OKpY>Karollew NpupoIHOU cpene, Mep
npOoQUIAKTUKH PACTIPOCTPAHEHUS
BHUPYCHBIX 3a00JIeBaHUM (B TOM YHCIIE
BUY-undeximm)

«KU3HeHHBIH ITUKJI

https://internet

Knerounslil HuK, €ro nepuos! U perymsuus.
WnTepdaza u Muto3. OCOOGEHHOCTH MPOLIECCOB,

PackpeiBath conepkaHue TEPMUHOB U
MOHSATHUN: KIETOUHBIN ITUKII,
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KJIECTKHN»

urok.ru/lesson/

biology/10-
klass

https://school.i
nfourok.ru/vide

ouroki

MPOTEKAIIIUX B UHTEpda3e.
[ToaroToBka KJIETKH K JIENEHHUIO.
[IpecunTeTnueckui
(IOCTMUTOTUYECKUI ), CHHTETUUECKUN U
MOCTCUHTETUYECKUN (IPEMUTOTUYECKUI)
nepuoibl UHTEP(a3bl.

JdemoncTpanun TaGIuIlbl U CXEMBbL:
«KW3HEHHBIN UK KISTKN», «MUTO3)»

uHTepdasa. [lepeuncnsats mepuoast
YKU3HEHHOTO LIMKJIA KIIETKU U
XapaKTepU30BaTh IPOTEKAIOIINE B
HUX [POLIECCHI

Marpuunsliii cuate3 JJHK —

pernkanus. [punuuns! perukanuu JHK:
KOMIUJIEMEHTAPHOCTh, OJIYKOHCEPBAaTUBHBII
CHHTE3, aHTUIapaJUIEIbHOCTh. MeXaHu3M
pemukanuu JIHK. lemoncTpauunu
Tabauiel U cxeMbl: «KHU3HEHHBIN 1IHKII
KkieTkny, «Pemmukarus JTHK».

Xpomocombl. CTpoeHHre XpoMocoM. Tenomepsl u
Teromepasa. XpoOMOCOMHBIN Ha0Op KIETKH —
KapuOTHIIL. JIUTUIONIHBINA U TaIIOUTHBIN HAOOPBI
XpoMOcOoM. ['OMOJIOrMUHbIE XPOMOCOMBI.
[TosioBbIe XpOMOCOMBI. leMOHCTpanuu
Tabauue! 1 cxeMbl: «KW3HEHHBI [UKII
KIETKn», «CTpoeHue XxpoMocom», «Perukanus
JITHK».

Oo6opynoBanue: CBETOBOM MUKPOCKOIL;
MUKpornpenapartsl: «MUTO3 B KJIETKaX KOpelIka
JTyKay.

JlaGopaTopnas padora «l3yuenue xpomocom
Ha TOTOBBIX MUKpOIIpenapaTax»

PackpeiBath copepkaHue TEPMUHOB U
MOHATUH: PEIIMKas
(penyrukarus ), KOMIJIEMEHTAPHOCTb,
aHTunapaensaocts, JJHK-
noJmMepasa, TeIoMepa,
peITMKalMOHHAs BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN HAOOP, HYKJI€OCOMBI,
CECTPUHCKHUE XPOMATH/IbI,
LIEHTPOMEPA, KAPUOTHII, TATIJION THBII
W JTUTUIOUTHBIN HAaOOp XpOMOCOM,
TOMOJIOTUYHBIE XPOMOCOMBI, TTOJIOBBIE
XpPOMOCOMBI. XapaKTepru30BaTh
CTPOEHHUE XPOMOCOM, KapUOTHUIIOB
OPraHu3MOB.

[lepeuncnaTh TPUHLUIBI PETLTUKAIIUN
JHK u naBats um conepxatesibHyro
XapaKTEPUCTHUKY.

OnuceIBaTh MEXAHU3M PEIUIMKALIMT
JIHK.

Cxemartuuecku u300paxaTh CTPOCHUE
MeTadazHoON XpOMOCOMEBI. Pa3nnuath
XpOMOCOMBI Ha MUKpOIIpEInaparax u
MUKpodoTorpadusx

I[C.HGHI/IG KIICTKHU — MUTO3. CTaI[I/II/I MHTO3a 1
IMPOUCXOAAIINE B HUX ITPOLICCCHI. Tunel

PackpbIBaTh cojiep:kaHle TEPMUHOB U
HNOHATUI: MUTO3, TIpoda3za, MeTadasa,
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MUTO3a. buonoruueckoe 3HaUeHUE MUTO3A.
JdemMoHcTpanuu

Tabmuiel 1 cxeMbl: «KU3HEHHBIN MK
KIeTK», «CTpoeHne XpoMocomy, «Permukarms
JHK», «Muto3».

aHadasa, Tenodasa, KapuOKHHE3,
[IUTOKMHE3, BEPETCHO JICIICHHSI,
MeTadasHas IacTHHKa, 60po3aa
nenenus. Ilepeunciars
MOCJIEI0BATEIBHOCTh CTAINI MUTO3a
Y ONKMCHIBATH MPOUCXOISIINE HA HIUX
MPOIIECCHI.

Kapuokunes u murokunaes. OdopyaoBanue:
CBETOBOI MHUKPOCKOTI; MUKPOIIPETIapaThl:
«MHTO3 B KIIETKAaX KOPEIIKA JTYyKa».
Jlaboparopnasi padora «HaGmonenue
MHUTO32 B KJIETKaX KOHYHMKA KOpEIIKa JIyKa (Ha
TFOTOBBIX MUKpOIIpenapaTax)»

CpaBHHBaTh 0COOEHHOCTH
MPOTEKAHHUS MHTO3a B
pPaCTHTEITBHBIX 51 JKMBOTHBIX
KJIeTKaX. OOBSICHATD
OMOJIOTHYECKUM  CMBICI  MHUTO3a.

Paznuyare craguu MuTO3a Ha
MUKpoTpenaparax u
MUKpodoTorpapusx

Perynsiust MUTOTHYECKOTO ITUKIIA KIETKH.
[Iporpammupyemast KileTouHasi THOENb —
arorTo3.

Knerounoe sipo, XpoMOCOMBI, ()yHKIIMOHATIBHASI
TreHOMUKa. Mexanuzmvl npoaughepayuu,
oughepenyuposxu, cmapenus u cubenu Kiemox.
«Lugposas xnemkay» — buounghopmamuuecxue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.
JlemoHCcTpamun

TaGnuiibl U cxembl: «KU3HEHHBIN UK

KIeTKH», «CTpoeHHe XpoMocoM», «Permukamms
JAHK», «M#uT03»

PackpriBath conepxxanue
TEPMHUHOB U OHSITUIA: arlonTo3,
nposmdeparnus,
nuddepeHnnpoBKa.
XapakTepu3oBaTh PEryIsALHUIO
MUTOTHYECKOTO IHKJIA KIETKH.
OOBACHATH OMOJIOTUYECKUI
CMBICIT 3allPOrPaMMHUPOBAHHOI
KJIETOYHOU rubenu — anonrosa.

YcraHaBnuBaTh B3aMMOCBS3h MCKIAY
FOMEOCTA30M KJIETOK M UX THOENIBIO0

10

«Ctpoenue 1 QyHKIHH
OpraHU3MOB»

17

https://internet
urok.ru/lesson/

biology/10-

Buonornyeckoe pazHooOpasue opraHu3MoB.
OnHOKIIETOUHBIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOGEHHOCTH CTPOCHUS U KHU3HEEATEIbHOCTH

PaCKpBIBaTB COZACPIKaHNEC TCPMHUHOB
U TIOHSTHI: OpraHusMm, OpraH,
OpraHeJlibl, CUCTCMA OPraHoOB,
arrmapar, (I)YHKI_II/IOHaJ'IBHaH cucrema,
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OJHOKJIETOYHBIX OpraHu3MOB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE TPUOBI, OJHOKIICTOUHBIC
BOJIOPOCIIH, Ipyrue NpoTUcThl. KosoHnaibHbIE
opranu3msl. BzauMocBs3b yacreit
MHOTOKJIETOYHOTO Opranu3ma. TkaHu, Oprassl 1

cucTeMbl OpraHoB. OpraHusm Kak eIMHOE LIeJI0e.

I'omeocras.

JdemMoHcTpanuu

Tabauie! u cxembl: «OJHOKIETOUHBIE
BOJOPOCINY, «MHOTOKIETOYHbIE BOJIOPOCIINY,
«bakTepuny,

«IIpocreiimmuey, «Opransbl LBETKOBBIX
pacrennii», «CrcreMbl OpraHOB MO3BOHOYHBIX
KUBOTHBIX»,

«BHyTpeHHee CTpOeHHE HACEKOMBIX.
O0OopynoBaHue: CBETOBOM MHKPOCKOIT;
MUKpOIIpenapaThl 0JHOKIETOYHBIX
OpPraHU3MOB; JKUBbBIE K3EMILISPHI
KOMHATHBIX paCTEeHHUI; repObapuu pacTeHUi
Pa3HBIX OTJENOB; BIaKHbIE MPENapaThl
KUBOTHBIX

romeocras. Ilepeuncusare
CTPYKTYpHO(YHKIIMOHATBHBIC YaCTH
OJHOKJICTOYHBIX, KOJIOHHAJIbHBIX,
MHOTI'OKJICTOYHBIX 1 MHOI'OTKaHEBbIX
OpPraHU3MOB.

XapakTepu30BaTh 0COOEHHOCTH
CTPOCHUS U KU3HCACATCIILHOCTHU
OJITHOKJICTOYHBIX OPraHU3MOB,
KOJIOHHAJIBbHbIX, MHOT'OKJICTOYHBIX 1
MHOT'OTKaHCBLIX OPraHu3MOB.
CpaBHuBaTh Mex1y OO0
OJHOKJICTOYHBIC, KOJIOHHUAJIbHBIC,
MHOT'OKJIECTOYHBIC 1 MHOI'OTKAHEBBIC
OpraHu3MbI

Tkanu pactenuil. TUNbl paCTUTEIBHBIX TKAHEH:
oOpa3oBaTelibHasA, IOKPOBHAS, POBOIAIIA,
OCHOBHas1, Mexanndeckas. Oco6GeHHOCTH
CTpoeHusl, PYHKIUI U pacIoJIOKEHUs TKaHEeH B
opraHax pacTeHUH.

JemoncTpanuu TaGJIUIBl U CXEMBI:

«Tkanu pacrenuii», «OpraHbl BETKOBBIX
pacteHuii», «KopHeBbie cucTeMbl», «CTpoeHHe
cTebmnsi», «CTpoeHue INCTOBOM MITACTUHKI.
OobopyaoBaHue: KUBbIE IK3EMILISIPbI
KOMHATHBIX PACTCHHIT; CBETOBOM MHUKPOCKOTT,
MUKpOTIpenapaThl TKAaHEH.

PackpbIiBaTh cojepikaHue TEPMUHOB U
HOHSTHUI: TKaHb, JUICPMHC, TPOOKa,
KOpKa, JIy0, IpeBECUHA, IPEBECUHHBIC
BOJIOKHA, JTyOsIHbIC BOJIOKHA, COCY/IBL,
KaMEHHCTBIC KICTKH.
XapakTepu30BaTh THITbI
PaCTUTEIbHBIX TKAHCH:
oOpazoBarenbHasi, TOKPOBHAS,
NPOBOAAIIAS, OCHOBHA,
MEXaHUYeCKas; ePeUnCIIsTh
0COOEHHOCTH UX CTPOCHUS U
BBINOJTHSIEMBIC (DYHKIIUU
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JlaGopaTopnasi pabora
«M3ydeHne TkaHEeH paCTCHUN»

TxaHu KUBOTHBIX U YesloBeKa. THIIBI )KUBOTHBIX
TKaHEW: 3MUTEIMaIbHAsL, COCIUHUTEIbHAS,
MbIledHasi, HepBHas. OCOOCHHOCTH CTPOCHHUS,
(yHKIUH ¥ pacIionoKeHus TKaHeH B OpraHax
JKUBOTHBIX U 4YeJioBeKa. JleMmoHcTpanuu
Tabnuiel U cxeMbl: « TKaHU )KUBOTHBIXY,
«Ckernert yenoBekay, «IlumeBapurenpHas
cucremay, «KpoBeHocHas cucremay,
«/IpIxaTenpHas cucremay, «HepBHas cucremay,
«Koxay, «MplIeuHast CHCTEMa.
O6opyaoBanue: CBETOBOH MUKPOCKOIT;
MHUKpOITpenaparsl TKAaHEH.

JlabopaTropnasi padora

«M3yueHne TKaHel KUBOTHBIX)

PackpriBaTh copepkaHne TEPMUHOB U
MOHATHUI: SIUTEIINMI, CEKPET,
MBIILIEYHbIE BOJIOKHA, HEUPOH,
HEHUpOrusl.

XapaxkTepu30BaTh TKAHU KUBOTHBIX U
YyeJIoBEKa: dMUTEeNNaIbHasl,
CO€IMHUTENbHASL, MBILLIEYHAS,
HEpBHasl; ePEUUCIATh 0COOEHHOCTH
UX CTPOEHUS U BBINOJHIEMbIE

byHKIIUN

Opranbl. BereratuBHbIE U T€HEPATUBHBIE
oprassl pacteHuil. OpraHbl 1 CUCTEMBI OPTaHOB
KUBOTHBIX U 4yenoBeka. DyHKIIUN OpraHoB u
CUCTEM OPraHOB.

JdemoHcTpaunu

Tabauiel u cxembl: «Opranbl IBETKOBBIX
pactenuit», «KopHeBble cucteMbl», «CTpoeHne
cTe0IIs»,

«CTpoeHue TUCTOBOM TUIACTUHKNY,
«Cxerner 4elnoBekay,

«[lumeBapurenpHas cucTeMa,
«KpoBeHocHas cucremay,

«/IpixaTenbHas cuctemay,
«BoinenurenpHas cucreMay, «HepBHas
cUCTeMay, « JHJOKPUHHAS CUCTEMAY.
OobopyaoBaHue: KUBbIE IK3EMILISIPbI
KOMHATHBIX PACTeHHIA; repOapuu pacTeHUun

PackpeiBath copepkaHnue TEPMUHOB U
MOHSATUI: OpraH, KOPeHb, Mo0eT,
IIBETOK, IIJIOJI, CEMSI, TTOJIOBEIC
YKEJIE3bl, MMOJIOBBIE TPOTOKH,
KOMYJISITUBHBIC OPTaHbl, CHCTEMBbI
OpratoB. XapaKTepU30BaTh
BEreTaTUBHbBIC U T€HEPATUBHBIC
Opraibl paCTeHUIH, COMAaTUYECKUE U
peryasTOpHbIE OpraHbl )KUBOTHBIX;
MIePEUYHCIIATh 0COOCHHOCTH UX
CTPOEHUS U BBIMIOJIHAEMbIE (PYHKIIUU.
YcTanaBnuBaTh B3aUMOCBSI3U MEXKY
CTPOCHHUEM OPraHOB U UX
byHkuusiMu. Pa3znuuaTth BUABI TKaHEH,
OpraHbl U CUCTEMbI OPTaHOB, B TOM
YHCIIC YeI0BEKa, Ha
MHUKpOIpenaparax, BIaKHbIX
npemaparax, repoapusix u




Pa3HBIX OT/IEJIOB; CKEIIEThI MO3BOHOYHBIX;
KOJIJICKIIUH 6eCHO3BOHO‘-IHBIX JKHNBOTHBIX,
BJIQ’KHBIC NTPCIIapaThl ) KUBOTHBIX, CKCJICT
YeNoBeKa.

Jlaboparopnas padora «/3yyeHue opraHon
[IBETKOBOTO PACTCHUS»

MuKpodororpadusix, Tadbaumax,
MOJIEIISAX U MYJISDKAX

Onopa Tena opranu3moB. Kapkac pacteHuil.
CkeneTsl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
YKUBOTHBIX.

HapyxHblli 1 BHYTPEHHMI CKEJIET.

CrpoeHue U TUIIBI COEAMHEHUS KOCTEH.
JdemMoHcTpanuun

Ta6muie! u cxembl: «CTpoeHue CTeOIIS,
«CTpoeHue JIMCTOBOM MIIaCTUHKNY, «CKeeT
yenoBeka». O00pyaoBaHue: CKEJIEThI
MTO3BOHOYHBIX; BJIAKHbIE ITPENapaThl )KUBOTHBIX;
CKEJIET YeJIOBEKA; PAKOBUHBI MOJIIFOCKOB;
KOJUIEKIIUN HACEKOMBIX, HITIOKOKHUX

PackpriBaTh copepkaHie TEPMUHOB U
MOHSITHI: ONIOPHBIE CUCTEMBI,
000J104KH KIETKH, GruOpUILIbI,
KapKac, HAPYKHBIN CKEJIET
(XUTHHOBBIN TIOKPOB),
TUJIPOCTATUYECKUN CKEJIET,
BHYTPEHHHI CKelleT, KOCTH (IJIMHHBIE,
KOPOTKHE, TUIOCKUE), COETUHEHUS
KOCTEH, HEeNOABMKHBIE (IIBBI),
MOJIYTIOIBUKHbBIE, TIOJIBUKHBIE
(cycTtaBbl), OTZIETIBI CKEJIeTa
MO3BOHOYHBIX JKUBOTHBIX: UepeTl,
0CEBOH CKeJeT (MT03BOHOYHUK,
rpy/AHas KJIeTKa, Xopaa), nosica
KOHEYHOCTEH, CBOOOTHBIE
KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIeTHI )KUBOTHBIX, CTPOCHHE U THIIbI
COEIMHEHUS KOCTEH.

YcTaHaBIMBaTh B3aMMOCBSI3U MEKTY
CTPOEHUEM OIMOPHBIX CUCTEM U UX
(GYHKIMSIMU B OpraHu3Me.
CpaBHUBATH CTPOEHUE OMOPHBIX
CUCTEM PAaCTEHHUI U KUBOTHBIX

JIBrm>keHne opranu3mosB. [IBrxeHue
OJIHOKJICTOYHBIX OPraHU3MOB: aMEOOUIHOE,
JKT'YTUKOBOE, pECHUYHOE. /[BHKEeHue
MHOTOKJIETOYHBIX PACTEHUN: TPOMIU3MBI U

PaCKpBIBaTB COZACPIKaHNUEC TCPMHUHOB
U TIOHSTHI: JABHIKCHUC,
JABUTAaTCIIbHBIC OPraHCIIbI,
JABHKCHUC HpOCTGﬁH.IPIX




HacTuU. /[BmKeHne MHOTOKIETOUHBIX
KUBOTHBIX U YEJIOBEKA: MBIIICYHASI CUCTEMA.
Pednexc. CkeneTHbie MBIIIIBI M UX padoTa.

JdemMoHcTpanuu

Tabauie! u cxembl: «OQHOKIETOUHBIE
BoJIopociny, «IIpocreimmey,
«CtpoeHue MbIILb», «MBbIIIeyHasi CUCTEMa»

(amE&bouiHOE, KTYTUKOBOE,
PECHUYHOE), IBU)KEHUE PACTEHUN
(TpomnM3MBbl, HACTUH ), MBIILICYHBIE
CUCTEMBI (COKpaTUTENIbHBIE
BOJIOKOHIIA, KOKHO-MYCKYJIBHBIN
MEIIOK, CKeJIeTHasi MyCKyJIaTypa),
CKeJIETHAas MbIIIA (MbILLIEYHOE
BOJIOKHO, MHO(DHOPHUILIIA), BBICIITHE
JIBUTATENIbHbIE LIEHTPbI, pa00Ta MBIIII]
(1BUTraTENBbHASA, COMAaTUYECKAs),
MBIIIEYHOE YTOMJICHUE.
XapakTepu30BaTh BU/IbI IBUKECHUS
OJ/IHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuchIBaTh CKEJIETHBIC MBIIIIIBI U UX
pabory.

YcTaHaBIMBaTh B3aUMOCBSI3b MEXTY

CTPOCHHUEM OIIOPHBIX CUCTEM U
JABVKCHHUAMHA OPraHu3MOB

[Mutanue opranusmos. [lornomenue Boabl,
YIJIEKUCIIOTO Ta3a 1 MUHEPAJIbHBIX BELIECTB
PACTEHUSIMH.

JemoncTpanuu TaGIuIlbl U CXEMBbI:
«KuieqyHononocTHeIey,

«IumeBapurenbHas cuctemay, «Cxema NUTaHus
pacTeHuin.

OobopyaoBaHue: KUBbIE YK3EMIUISIPbI
KOMHATHBIX PACTCHHIT; 000pYAOBaHHE IS
JIEMOHCTpAIMU TIOYBEHHOTO U BO3AYIIHOTO
MUTaHUs PACTEHUH, PACIIEIICHU Kpaxmana 1
0enkoB TOJ AelicTBUEM (DepMEHTOB

PackpriBaTh copepkaHre TEPMUHOB U
MOHSTHI: MUTAaHUE, TUIIeBapeHue,
MUIIeBapUTEIbHBIC BAKYOJIH,
KUILIEYHAS TT0JIOCTh,
nuiieBapuTeabHas Tpyoka,
MUIIEBAPUTETBHBINA TPAKT,
MUIIEBapUTEIbHBIE JKEJIE3bl,
MUIIEBaPUTEIbHBIE COKH.

IIuTanue )XUBOTHBIX. BHyTpI/IHOJIOCTHOC u
BHYTPHUKIICTOYHOC MTUIIICBAPCHUC. IIutanue

XapaKTepI/I3OBaTB IMUTAHNUC
JKUBOTHBIX; BHYTPUIIOJIOCTHOC U




ITO3BOHOYHBIX XMBOTHBIX. OTIIGJIBI
IMUIICBAPUTCIBHOTO TpaKTa.
[InmeBapuTENbHBIC KEIE3bI.
[InmeBapuTenbHas cUCTEMA YEI0BEKA.

BHYTPUKJIETOUHOE MUIIIEBAPEHUE.
Pasnuyare Ha n300pakeHMsIX (Cxemax,
TabnuIax, MyJIsbKax) OTIEIbI
MUIIEBAPUTEIHLHOTO TPAKTa U
MUIIEBAPUTEIBLHYIO CUCTEMY
YyeJloBeKa. Y CTAaHABIMBATh
B3aMMOCBSI3U MEXTY CTPOCHUEM
OpraHoB MUIIEBAPEHUS

Jprxanue opranu3moB. J{pIXaHHE pacTeHUM.
Jeixanue »wuBOTHBIX. Juddy3us ra3os uepes
MOBEPXHOCTD KiIeTKU. Ko)kHOE JpIxaHue.
JpixaTenpHas MOBEpXHOCTh. JXKabepHoe u
JIErOYHOE JbIXaHHE.

JdemMoHcTpauuu

Tabmuiel U cxembl: «JlpIxaTenbHAs CUCTEMAY.
Oo6opyaoBanue: 060pyI0BaHUEC IS
JEMOHCTpPALUH OTBITOB MO U3MEPEHUIO
JKU3HEHHOM €MKOCTH JIETKUX, MEXaHH3Ma
JIBIXaTEIbHBIX JBUKECHUN

PackpeiBath copepkaHue TEPMUHOB U
MOHATHI: pIXaHue, Tupdy3us,
KO>KHO€ JIbIXaHU€, OpTraHbl JIbIXaHu4,
JIbIXaTeJIbHbIE JBUKECHUS,
JIBIXaTeNIbHBIN HEHTp, JETOYHbIE
00BEMBI, JKU3HEHHAST EMKOCTD JIETKHX.
XapakTepru30BaTh JIbIXaHUE PACTCHUI;
JIbIXaHUE KUBOTHBIX U YEJIOBEKa.

HBIX&HI/IC IIO3BOHOYHBIX JKMBOTHBIX U YCJIOBCKA.

3BOJ'IIOHI/IOHHOC YCIOXXHECHUEC CTPOCHUSA JETKUX
ITO3BOHOYHBIX JKXMBOTHBIX.
HBIX&TCHBH&H cucTeMa JeiaoBeka. MexaHu3M

BEHTHJISLIMH JIETKUX Yy OTUL U MJIICKOIIUTAIOIHX.

Perymnsmus npixanud. JlpixarenbHbie 00bEMBI.

OnuchIBaTh YBOJIOIMOHHOE
YCIIO)KHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKUBOTHBIX.
PaznuaTh Ha N300paeHHX (cxemax,
TabnHIaxX, MYJISDKaxX) bIXaTelIbHYIO
CHCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTHIISIIIUU
JETKUX Y NITUI] ¥ MIICKOITUTAIOIIHX.
YcraHaBIMBATh B3aUMOCBSI3H MEXKTY
CTPOEHUEM OPTaHOB JbIXaHUS U UX
GYHKIMSIME B OpraHu3Me

TpaHcIOpT BELIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUH.
TpaHcnopT BEUIECTB Y JKUBOTHBIX.

PaCKpBIBaTB COZACPIKAaHNUC TCPMHUHOB U
MOHSTHM: TPAHCIIOPT BCIICCTB,
TPAHCIIOPT Yy paCTeHHﬁ, KpOBCHOCHAs




CHCTEMa JKUBOTHBIX, KPOBB, IJ1a3Ma,
(OpMEHHBIE PJIEMEHTHI,
KpOBOOOpalieHue, Kpyru
KpOBOOOpAIeHUs1, CEPICUHBIN 1IUKT,
numdooOpamieHue, mumda,
auM(paTHYECKUE COCYbI,
TUMQaTHIECKUe y3ITbl, BHYTPEHHSSA
cpelia opranusma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHuil 1 0eCI03BOHOYHBIX
YKUBOTHBIX.

KpoBeHnocHast cuctema u €€ oprassl.
KpoBeHocHast cuctema mo3BOHOYHBIX KHUBOTHBIX
u yenoBeka. Cep/rle, KpOBEHOCHBIE COCY/IBI U
KpoBb. Kpyru kpoBooOpaiieHus.
DBOJIIOLMOHHBIE YCIIOKHEHUS CTPOCHUS
KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX.
Pabota cepana u e€ perynsmms.
JdemoHcTpaunu
Tabauiel u cxembl: «Opranbl IBETKOBBIX
pacrenuit», «KopHeBbie cuctembl», «CTpoeHue
ctebmns», «CTpoeHue IMCTOBOM TUIACTUHKNY,
«KpoBeHnocHas cucremay,
«KpoBeHOCHBIE CHCTEMBI TTO3BOHOYHBIX
YKUBOTHBIX)»

OnuceBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YelloBeKa. Pazmuyare Ha
M300paKeHUIX (CXemax, Ta0muIax,
MYJISKaX) KPOBEHOCHYIO M
TUM(ATHIECKYIO CHCTEMY YeT0BEKa.
YcTaHaBIMBATh B3aUMOCBSI3H MEXKIY
CTPOCHHEM OPTraHOB KPOBOOOPAIICHHUS
U X QYHKIUSIMH B OpraHu3Me

Boinenenue y opranusmos. Beigenenue y
pacTeHuii. Beiaenenue y s)kUBOTHBIX.
CoxkpatutenbHble Bakyosu. Oprassl BbIACICHUS.
dunpTpanus, cekpenus 1 00paTHOE BcachblBaHUE
KaK MEXaHU3Mbl pa0OThI OPraHOB BBIJCICHHUS.
CBs13b IIOJIOCTH T€NA C KPOBEHOCHOM U

PaCKpBIBaTB COZACPIKaHNEC TCPMHUHOB U
MMOHSTHI: BBIZICJICHUEC, I'yTTallusd,
JiucToIiag, COKpaTuTCIIbHBIC BAKYOJIH,
HU3BUTHIC KaHAJIbIIbI, 3BE39aThIC
KJICTKH, BBIACIUTCIBHBIC prGOqKI/I,
MaJIbITUTUECBbI COCY/bI, ITIOYKH,




BBIIETIUTENILHON cUCTEMaMU.

Boiienenue y n03BOHOYHBIX )KMBOTHBIX U
yenoBeka. [louku. Ctpoenue u
¢ynkunonupoBanue Hedpona. O6pazoBaHue
MOYH y YeJIOBEKa.

JdemMoHcTpanuu

Tabnuibl U cxembl: «BbienurensHas cucremay

MOYETOYHHK, MOYEBOH My3bIPh,
HePpOH, MoUa. XapaKTepH30BaTh
IIPOLIECC BBIIEICHUS Y PACTCHUMN U
JKUBOTHBIX. Pa3nmnuaTh Ha
M300paKeHUIX (CXemax, TadiauIax,
MYJISKaX) BBIICTUTEILHYIO CHCTEMY
yesoBeka. OnuchIBaTh MEXaHU3M
byHKIIMOHUPOBaHUs He(DpPOHa;
npoiiecc 00pa3oBaHUs MOYH.
VYcranaBnuBaTh B3aUMOCBS3U
MEXTy CTPOCHHEM OPTaHOB
BBIICTICHUS ¥ UX (PYHKIIASIMH

B OpraHu3Me

3amuTa y OpraHu3MoOB. 3alnTa y
OJIHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepHii
Y LKMCTHI MPOCTEUIIHX.

3anmTa y MHOTOKJIETOYHBIX PACTEHUIM.
Kyrukyna. CpencrBa macCUBHOM U XUMHYECKOM
3anuThl. DUTOHIUBI. 3aIUTa y
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 UX
MPOU3BOIHBIE. 3alIUTa OpraHu3Ma OT
0one3Hei.

PackpsIBaTh coziepkaHle TEPMUHOB U
MOHATHUI: KarcyJia, 3HI0CIopa, 1UCTA,
KYTHUKYJIa, CPEICTBA TACCUBHOM
3alIUThI, CPEICTBA XUMUUYECKOMN
3alIUThI, KO)KHBIE TTOKPOBHI,
MMMYHHUTET, IMMYHHAasl CUCTEMA,
aHTUTCH, aHTHUTEJIO.
XapakTepru30BaTh BUJIbI 3AIIUTHl Y
OJTHOKJICTOYHBIX U

MHOTOKJIETOYHBIX OpPTraHU3MOB.
OnuceIBaTh CTPOCHUE KOKHBIX

ITOKPOBOB U UX ITPOU3BOJIHBIX.

NMMyHHas cucrema yenoseka. KiaeTouHsli u
T'yMOpaabHBI UIMMYHUTET. BpoK1€HHBIN U
npuoOpeTEéHHBIN crienupUUecKuil IMMYHUTET.
Teopus KIOHAIBHOCEIEKTUBHOIO UIMMYHHUTETA
(IL. Opmux, ®.M. bepner, C. Toneraaa).
BocnanurensHbie 0TBETHI OpraHu3MoB. Posb

PaznnuaTh Ha n300paxeHusIxX (cxemax,
TabIMIAaX, MYJISDKAX) OpraHbl
MMMYHHOU CHUCTEMBI YEJIOBEKA.
VYcTaHaBIMBaTh B3aUMOCBSI3U MEXTY
CTPOEHHUEM OPTaHOB 3AIMUTHI U UX
(GYHKIUSMU B OpraHu3Me




BpO)KI[éHHOFO I/IMMYHI/ITCTa B pa3BI/ITI/II/I
CUCTEMHBIX 3a00JICBAHU.

JdemoncTrpanuun Tabuuibl u cxembl: «Koxay,
«UmmyHnuTeT», «Ctpoenue crebdis», «CtpoeHue
JIMCTOBOM TUIACTUHKM

PazgpaxxuMocTh 1 peryisnus 'y OpraHu3MoB.
PazgpaknuMocTh 'y OJJHOKJIETOYHBIX
oprann3moB. Takcucel.Pazapaxxumocts u
peryisinusa y pacteHuil. PocToBbie BelecTBa u
UX 3HA4YCHHE.

PackpriBaTh copepkaHie TEPMUHOB U
IIOHATUHN: Pa3Ipa>kuMOCTbh,
perynsnus, TakCUChl, POCTOBBIE
BelleCcTBa (ayKCHHbI), HEpBHAs
cucTtema, peuieKTopHas perysuus,
pedneke, pediaexkropHas ayra,
MIEPEHMI MO3T, TPOMEKYTOUHBIN
MO3T, CPETHUIN MO3T, MO3XKEUYOK,
MIPOJIOJITOBATHIM MO3T, BereTaTUBHAS
HEpBHas cUCcTeMa, F'yMopalibHas
pEryJsALns, TOPMOHBI, SHIOKPUHHAS
cucTeMa, runoTajlaMorunodu3apHas
CUCTEMA.

XapaKTepu30BaTh Pa3ApakKMMOCTh Y
OJIHOKJICTOYHBIX OPTaHU3MOB U
peQIEKTOPHYIO PErYyISLUI0 Y
KUBOTHBIX.

HepsHas cucrema u peduaexTopHast perymnsauus y
KUBOTHBIX. HepBHas cucrema u €€ oTHensbl.
OBOJIIOLMOHHOE YCIIOKHEHUE CTPOCHUS
HEPBHOM CUCTEMBI Y )KMBOTHBIX. OTzEBI
TOJIOBHOT'O MO3ra II03BOHOYHBIX )KUBOTHBIX.
Pednexc u pednexkropnas ayra. besycnoBueie u
YCIIOBHBIE PEQIICKCHI.

I'ymMopanbHas peryisauus U SHAOKpUHHAS
CHUCTEMa KUBOTHBIX U 4yesoBeKa. JKeesbl
SHIOKPUHHOM CUCTEMBI U UX TOPMOHBI.
JenictBre ropMOHOB. B3auMOCBSA3b HEPBHOU U

Paznuuare Ha n300pakeHUAX (Cxemax,
Tabnuuax, MyJsKax) HEpBHYIO
CUCTEMY U €€ OTIEIbI; OTAEIbI
T'OJIOBHOI'O MO3ra I03BOHOYHBIX
JKUBOTHBIX. ONHUCHIBATH TYMOPAIbHYIO
PEryJsiuI0 Y )KMBOTHBIX.

Pasznuyarh Ha u300pakeHHsIX (cxemax,
Tabnuuax, MyJskax) SHIOKPHHHYIO
CHUCTEMY >)KMBOTHBIX M YEIIOBEKA.
HaspiBarts xene3bl SHAOKPUHHOU
CHCTEMbI YCIOBCKA U




SHIAOKPUHHOMN CUCTEM.
l'unoranamorumnodusapHas cuctema.
JemoHcTpanyun

[Moptpet: W. I1. I1aBioB. TaOnuIbl 1 CXEMBI:
«Ctpoenue ruapbl», «CTpoeHHE IIIaHAPUNY,
«BHyTpeHHEee CTpOoeHuUE 0K IEBOTO YEPB»,
«HepBHas cucrema peio»,

«HepBHas cucrema JIArymKkmn»,

«HepBHas cuctema npecMbIKarOIUXCS,
«Hepsnas

cucrtema nruny, «HepBHas cucrema
Mmiekonurarouxy», «HepBHas cucrema
YeloBeKa», « JHJOKPUHHAS CUCTEMAY,
«Pednexey.

OO6opyaoBaHue: MOJIENIN TOJIOBHOTO MO3ra
Pa3IUYHbIX KUBOTHBIX

BbIpa0aThIBAEMbIE MU TOPMOHBI.
OnuceiBaTh 1€HCTBUE TOPMOHOB.
YcraHaBIMBaTh B3aUMOCBSI3U MEXKY
CTPOECHHMEM OPraHOB HEPBHOU U
SHAOKPUHHOW CHCTEM H HX
(YHKUMSIMU B OpraHU3ME.
XapakTepru30BaTh IBOJIIOLMOHHOE
YCIIO’)KHEHHE CTPOCHUS HEPBHOU
CHUCTEMBI y KUBOTHBIX

11

«Pa3MHO:KeHHE U
pa3BuTHE OPraHU3MOB»

https://internet
urok.ru/lesson/

biology/10-
klass

@®opMbI pa3MHOXKEHHS OPTaHU3MOB: OecIioNoe
(BKJIFOYAs BETETAaTHBHOE) U TI0JIOBOE. BUIBI
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBaHUE,
CHOPYJIALUS, PparMeHTAIHs, KIOHUPOBAHHE.

JdemoHcTpaunu

Tabamnel ¥ cxeMbl: «BeretatnBHOE
pa3MHOKeHHE», « TUIbI 6ecIoIoro
pa3sMHOXEHHs», «Pa3zMHOXKeHNe
XJIaMUIOMOHAAEI, «Pa3sMHOKEHNE 3BIIICHBDY,
«Pa3MHOXEHHE THAPBI

PackpbIBaTh cojiep:kaHie TEPMUHOB U
MOHATHUI: pa3MHOXKEHHE, IPOCTOE
JeTICHHEe, TOYKOBAHUE, CIIOPYJISIIHS,
BEreTaTUBHOE Pa3MHOKEHHE,
(bparmMeHTanys, KIOHUPOBaHHE,
raMeThl, CIIepMaTo30u ]l (CIIepMuii),
SUTEKIICTKA, 3UT0Ta, KOHBIOTAIIHS.
[TepeuncisiTb 0COOCHHOCTH
0ecroJI0ro U MoJIOBOTO
Pa3MHOXKCHHS OPIaHU3MOB.
XapakTepu30BaTh CYIIHOCTh U
(dbopMbI 6ECTIONIOTO Pa3MHOXKEHUS
OPraHu3MOB; OHOJIOTHYECKOE
3HaueHue 0ECroJIor0 pa3MHOKEHHS.
Paznuuath criopy kak
CHCIHATM3UPOBAHHYIO KIIETKY,
npeHa3HaYeHHYIO /Ui OeCToIoro
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Pa3MHOKEHHS, U CIIOPbI OAKTEPHil.
OOBSACHATH MPEUMYIIECTBA IOJIOBOTO
Pa3MHOKEHHUS HaJl OECIIOIIBIM.
PackpeiBath poJib KJIIOHUPOBAHUS B
CEJICKIIUH U CEIbCKOM XO3sICTBE

[TosoBo€ pazmuoxenue. [lonoBbIe KIIETKH,
NI raMCThI.

PackpriBaTh copepkaHie TEPMUHOB U
MOHSATHI: Meii03, OMBaJICHTHI,
KPOCCHHTOBEp, MHTEPKUHE3,
HE3aBHCHMOE PacIpe/IelIeHUE;
KPOCCHHTOBED.

Pasznuyarh Ha n300pakeHUsIX (cxemax,
TabIuuax) 1 MUKpoIpenaparax
3perble TI0JIOBbIE KIETKU
MJIEKOTIMTAIOLIUX U OpTaHbl
Pa3MHOKEHHUSI BBICIIIMX PAaCTEHUI.

Meiio3. Craguu meiiosa. [loBenenne xpomocom
B Mero3e. Kpoccunrosep. buonornueckuii
CMBICIT M€103a 1 TOJIOBOro Tporiecca. Meiio3 u
€ro MEeCTO B )KM3HEHHOM IIUKJIE OPraHNU3MOB.
JdemoHcTpaunu

Tabauiel U cxeMbl: «Meno3y,

«XpOMOCOMBI))

PackpeiBaTh CyniHoCTh MEHO3a,
XapaKTEPU30BaTh €T0 OTJCIHHBIC
CTaguu.

Onpenenarb MECTO Meiio3a B
KU3HEHHBIX ITUKJIAX Pa3INYHBIX
OpPraHu3MOB.

OO0BsCHATE OMOJIOTHYECKUI CMBICI
KPOCCHHTOBEPA, OITUCHIBAThH €TI0
MEXaHU3M.

CpaBHUBATh MEH03 C MUTO30M;
pasnuyaTh OT/CIbHBIC UX CTAIUU Ha
MUKpOTIpenaparax u u300paxeHusx
(cxemax, TabmuIAax).

PackpriBaTh 3BOTIOIMOHHOE 3HAUYCHUE
MOJIOBOTO PA3MHOXKEHUS OPTaHU3MOB

[IpenzapoapiiieBoe pazsutue. ['amerorenes y
*KUBOTHBIX. [lonoBsie xene3pl. OOpa3oBaHue U

PackpeiBarh conepkaHue TEPMUHOB U
MMOHSTHN: TAMETOICHE3,




pa3BUTHE NOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHUE TOJI0BBIX KJIETOK.
OmnogoTBOpEHNE U SMOPUOHAIBHOE PA3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHUSI:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.
JdemMoHcTpanuu

Tabuunel ¥ cxeMbl: «['aMmeTorenesy,
«CTpoeHue SIMIEKIETKA U CTIEPMATO30HUIay.

OO6opyaoBaHme: CBETOBOII MUKPOCKOII;
MHUKPOIIpEnaparsl SULIEKIETOK U
CIIEPMAaTO30H/10B.

JlaGopaTtopnas padora «/3yuenue ctpoeHus
ITOJIOBBIX KJICTOK HA T'OTOBBIX
MUKpOTIpenapaTax»

CIIEPMATOI€HE3, O0TEHE3, CEMEHHUKH,
SAUYHUKHU, CIEPMATOTOHUH,
CIEPMATOLMTHI, ClIEpMATH/IbI,
CIEPMATO30M/1bl, OOTOHUH, OOLIUTHI,
MOJIIPHBIE TEbLA, SUIEKIIETKA,
akpocoma. [lepeuncnate craguun
raMeToreHes3a y *KUBOTHBIX.
OnuceIBaTh MpolECC TAMETOTEHE3A U
€ro Mepuo/ibl, CTPOEHUE MOJIOBbIX
kjeTok. Paznuuath ocobeHHOCTH
CIIEpPMAaTOTeHEe3a U OOTeHEe3a.
OnuceIBaTh MPOLIECCHl OCEMEHEHUS U
OTUIOIOTBOPEHUS, pa3HbIE BapUAHThI
napTeHOTeHe3a

WNHnmBuayanbHOE pa3BUTHE OPraHU3MOB
(oHTOTEHE3).

DOMOpHOJIOTHS — HayKa O pa3BUTHHU
opranu3mMoB. Mopghoeenez — 00na u3 21asHbIX
npoonem smopuonocuu. Konyenyus
Mopgoeenos u mooenu mopgozcenesa. CTaaun
AMOpHOTreHe3a )KUBOTHBIX (Ha IpUMEpe

JISTYIIKH).

PackpbIBaTh coziepkaHle TEPMUHOB U
MOHATHUI: OTUIOIOTBOPEHHUE, 3UTOTA,
Omacromep, aKpOCOMHAsI PEeaKIIus,
MPOHYKJICYC, TapTEHOTEHE3,
sMOpuoreHes, apodieHue, oacryna,
MopyJIa, TacTpyia, Herpyia,
OpraHoreHes, KToJIepMa, Me301epMa,
SHTOZICPMA, 1IeJIOM, HEpBHAsI TPYOKa,
X0pJia, KHIIeYHasi TpPyOKa.

Hpobnenue. Tunsl qpoOneHUs.
Jlemepmunuposannoe u HeOepMUHUPOBAHHOE
opobnenue. bBracmyna, munvi bnacmyn.
OcobenHocTH IpoOIEeHUST MIIEKOTTUTAIOITUX.
3apo/abIIeBbie JIUCTKU (TaCTPYIIALINA).
3akIiajKa OpraHoOB U TKaHEH M3 3apOJIbIIIEBBIX
JUCTKOB. B3aumMHOe BIusHUE YacTeit
pa3BUBAIOLIETOCS 3apOIbIIIIA

(aMOproHanbHast HHAYKIHS ). 3aKiIaIka riaHa

OnpenensaTs SMOPHUOHANBHBIN IEPUO
Pa3BHUTHUS OpraHu3Ma U ONHCHIBATh
OCHOBHBIE 3aKOHOMEPHOCTH
npobaeHus — obpa3oBaHue
OJIHOCJIOWHOTO 3apO/IbIIlia —
0JacTybl; 3aBUCUMOCTh X0/1a
JIpoOJIeHNs OT KOJMYECTBA KEJITKA B
AULEKIETKE; TaCTPYISALUIO 1
opranoreHe3. OObSICHATH 3TaIbl




CTPOEHUS )KUBOTHOT'O KaK pe3yJIbTar
MEpapXHUUECKUX B3aUMOACHCTBUI I'€HOB.
Brusinue Ha SMOpHOHAIIBEHOE Pa3BUTHE
pa3TUYHBIX (DAKTOPOB OKPYXKAIOIICH CPE/IbI.
Hdemoncrpauuu [Hoprper: X. Hlneman.
Tabnuibl u cxembl: «OCHOBHBIE CTAIUHN
OHTOT'ECHE3ay.

Oo6opynoBanue: monenb «L{uki pazpuTus
JIATYILIKW

T PepeHIUPOBKU TKaHEH,
00pa30BaHus OPraHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYIISALHIO
AMOPUOHAIILHOTO Pa3BUTHUS;
JETEPMUHALUIO U IMOPHOHAIBHYIO
WH/IYKIIMIO; TEHETUYECKUN KOHTPOJIb
Pa3BUTHSL

OO00CHOBBIBaTh BPEIHOE BO3/ICUCTBIE
Ta0AYHOTO JBIMA U aJTKOTOJISI Ha XOJT
AMOPUOHAIIHOTO U
MOCTAMOPHUOHAIBHOTO Pa3BUTHS
OpraHu3Ma YeoBeKa

Poctu Pa3BUTUC )KNBOTHBIX.

[TocTaoMOpHOHaNbHBIN EPUOI.
[Ipsimoe u HenpsiMoe pa3BUTHE.

PazButne ¢ Mmeramopdo3omM y 6€CTI0O3BOHOYHBIX
Y TIO3BOHOYHBIX KUBOTHBIX. bronoruueckoe
3HauYEHUE MPSAMOTO U HETIPSMOTO Pa3BUTHUS, UX
pacnpocTpaHeHue B npupoje. Tumsl pocra
KUBOTHBIX. DAKTOPBI PETyNIALUUA POCTa
KUBOTHBIX U 4yenoBeka. Ctaauu
MOCTAIMOPUOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX U
yenoBeka. [lepropl OHTOreHe3a yenoBeka.
Crapenue U cMepTh Kak OMOJIOTHYECKUe
MPOLECCHI.

JleMmoHCTpamumn

Tabauisl u cxemsl: «IIpsimoe u HenpsMoe
pa3Butue», «PazButre Maiickoro xxyka,
«Pa3BuTHe capanumny», «Pa3BUTHE IATYIIKI.
IIpakTnyeckas padora

«BplIsBIeHNE TPU3HAKOB CXOJICTBA 3apO/IbIIIEH
MO3BOHOYHBIX KUBOTHBIX)

PackpwiBaTh copiepkaHie TEPMHHOB U
IMOHATHM: OHTOTCHE3,
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
MeTramopdo3, TMUNHKA, POCT,
CTapeHue, CMepTh. XapaKTepru30BaTh
MOCTAMOPUOHANIBHBIHN MEPUOT
pa3BUTHS OpraHU3Ma U €ro OCHOBHBIE
dopMbl. XapakTepus3oBaTh MpsMoe
pa3BUTHE U €TO MEPUO/IBL.

N3narate conepkanue Teopui
CTapeHusi OpraHU3MOB.

OOBACHATH OMOJIOTUYECKUI CMBICIT
pa3BUTUS ¢ MeTaMOP(HO30M

PazmHoxeHue u Pa3BUTHC paCTeHHﬁ.

PaCKpBIBaTB COZACPIKAaHNUC TCPMHUHOB 1




lamerodur u ciopodput. Meiio3 B
JKU3HEHHOM LIMKJIE PACTCHU.

Ob6pa3zoBanue criop B mporecce Meno3a.
l'amerorenes y pacrenuii. OmiooTBOpeHue u
pa3BUTHE PACTUTEIHHBIX OPTaHU3MOB.
JIBOMHOE OILUIOAOTBOPEHHUE Y LIBETKOBBIX
pactenmii. OOpa3oBaHUE U Pa3BUTHE

HOHATHUI: raMeTopUT, CIOPODUT,
AHTEPUUH, APXETOHUH, 3aPOCTOK,
MEracropa, 3apoblIEeBbIA MELIOK,
CUHEPrUbl, aHTUIIO/Ibl, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, ABOMHOE
OIUIOZIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOuil, Iepuo/ibl OHTOreHE3a
LBETKOBBIX PACTCHUH.

«['eHeTuka — HayKa 0
HACJIe[ACTBEHHOCTH U
U3MEHYMBOCTH
OPraHu3MoB»

https://internetur
ok.ru/lesson/biol

ogy/10-klass

Hcrtopust ctaHOBICHUS U pa3BUTHS TEHETUKH KaK
Hayku. Pa6otsl I'. Mennens, I'. ne ®pusa, T.
Moprana. Pons 0TeueCTBEHHBIX YUEHBIX B
passutuu reHetuku. Padotsr H.K. Konbiosa,
H.A. BaBunosa, A.H. benosepckoro, I'. /1.
Kapneuenko, 10.A. ®ununuenko, H.B.
TumodeenaPecoBckoro.

Hdemoncrpaunu [Hoptpetsl: I'. MeHnens,

I'. le ®pus, T. Mopran, H. K. Koasuos, H. 1.
Basusnos, A. H. benozepckuii, I'. /1.
Kapneuenko, 0. A. ®unumnyeHko,

H. B. TumodeeB-PecoBckuii

OCHOBHBIE TEHETUYECKUE TTOHATHS U CUMBOJIBIL.
['omonoruuHpIE XpOMOCOMBI, AJIJIEIbHBIE T€HBI,
aJbTEPHATUBHBIEC PU3HAKU, JOMUHAHTHBINA U
PELECCUBHBIN ITPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YNCTasl IUHUS, THOPUIBL,
reHotutl, ¢peHotun. OCHOBHBIE METO/IbI
TE€HETUKU: TUOPUIONIOTUYECKUH,
LUTOJIOTUYECKUI, MOJIEKYISIPHOT €HETUUECKHIA.
JdemoHcTpauuu

TaOmuie:
CKPEIIUBAHHUS.

«MeTo bl TCHCTUKW, «CxeMbI

JlaGopaTopnasi paGora

PackpeiBath copepkaHue TEPMHUHOB U
MMOHSATHN: TeHETHKA, TCH.
JleMOHCTpHpOBaTh 3HAHUS UCTOPUU
BO3HHUKHOBEHMS T€HETHKHU.
XapakTepru30BaTh OCHOBHBIE ATAIbI
Pa3BUTHS TEHETUKHU KaK HAYKH
PackpeiBath copepkaHnue TEPMUHOB U
MMOHATHM: HACJIEICTBEHHOCTb,
HacJIeIOBaHNE, N3MECHUNBOCTD,
reHOTHM, PEHOTHUII, TEHOM, JIOKYC,
XPOMOCOMBI, AJIJIETIbHBIE T€HBI
(aymenu), aTbTEpHATUBHBIC PU3HAKH,
FOMO3MI0Ta, TETEPO3UTOTA,
JIOMMHAHTHBIN MTPU3HAK, PELIECCUBHbBIN
MIPU3HAK, YUCTAs JIMHUS, THOPUIBI.
ITonp30BaThCs FTEHETUUECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOU J1JISI
3allMUCU CXEM CKpElIMBaHUSL.
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«3aKOHOMEpPHOCTH
HACJIeCTBEHHOCTH»

10

«/lpo3oduina kak 00bEKT TeHETHYECKIX
UCCIIEI0BaHUN»

Monorubpuanoe ckpemuBanue. [1epBeii 3akoH
Menpenst — 3aK0H eTUHO00pa3usi THOPUIOB

1epBOro nokoseHus. [IpaBuino nOMUHUPOBaHHUS.

Bropoit 3akoH MeHJiens — 3aK0H pacIleIIeHUs
npu3HaKkoB. Lluronoruueckrne 0CHOBBI
MOHOTHOPUAHOTO CKPEIMBAHUS.

['mnores3a YMCTOTHI raMeT.

JdemMoHcTpanuu

IHoprper: I'. Mennens.

Tabauie! u cxembl: «IlepBbiif U BTOpPOIt 3aKOHbI
Menaens». O0opynoBanue: MOJEb IS
JIEMOHCTpAIMH 3aKOHOB €IMHOO0pa3us
rUOPUIOB MEPBOTO MOKOJIEHUS U PACHICTIICHUS
IIPU3HAKOB; CBETOBON MUKPOCKOTI,
MUKpOITpenapar:

«/Ipo3odumnay.

IIpakTnyeckas padora «/3yuyeHue
pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIUBAHUS Y
JPO30 U

AHanu3upyolee CKpeuuBaHue.
[IpoMexyTOUHBIN XapaKTep HACIAEAOBAHUA.
Pacuiennenue npu3HakoB Npy HEMOJIHOM
JOMUHUPOBAHUM.

JlemoHCcTpamun

Tabauiiel U cXeMbl: «AHAIU3UPYIOIIEe

CKpCHIMBAHUCY, «HemnomHoe JOMUHUPOBAHUCH

JurubpunHoe ckpenuBanue. TpeTuii 3akoH
MeHens — 3aKOH HE3aBUCUMOTO HACJIEI0BaHNs

PackpbiBath cosiep:kaHre TEPMUHOB U
MOHSATUNA: MOHOTUOPHUIHOE
CKpEIIMBAHHE, YUCTOTA TAMET,
JIOMUHUPOBAHUE, PACIICIIIICHUE
MIPU3HAKOB.

OnuceiBaTh ONBITEI I'. MeHaens 1o
M3YYEHUIO HACTIEIOBAHMUS OJHOM Maphl
MIPU3HAKOB y TOPOXA MMOCEBHOTO.
[TpuBoUTH HOPMYITHUPOBKHU TIEPBOTO U
BTOpOTO 3aKOHOB I'. MeHpens (3akoHa
eMHO0O0pa3ns THOPUIOB TIEPBOTO
MTOKOJICHUS, 3aKOH PaCIICTUICHHS
MPU3HAKOB) U OOBSACHATH UX
LIMTOJIOTUYCCKHE OCHOBEI.

CocTaBiATh CXeMbl MOHOTHOPUTHOTO
CKpEITUBAHKS M PellaTh TCHETHYECKUE
3a/1a4u Ha MOHOTHOPHIHOE
CKpEIIUBaHHE

PackpriBaTh copepkaHre TEPMUHOB U
MOHATHI: aHaTU3UpYIolIee
CKpEIlMBaHKE, HEMOJIHOE
JTOMHHHUPOBaHHE, KOJOMUHUPOBAHUE.

CoCTaBIATH CXEMBI AHAJIU3UPYIOLICTO
CKpCIIUBAHUA U PCIIATh TCHCTHYCCKHUEC
3aav¥ Ha aHAJIU3UPYIOLICC
CKpCHIMBAHNEC U HCIIOJIHOC
AOMHWHHPOBAHUC

PackpbiBaTh coqiep:kaHle TEPMUHOB U
MOHITHIA: TUTHOPHUIHOE




MPU3HAKOB. [{uTON0rHUECKNEe OCHOBBI
JUTHOPHUIHOTO CKpemuBanus. JleMoHcTpanun
Iloprper: I'. MeHnaens.

Tabnuibl u cxembl: « Tpetuit 3akoH MeHaes».

Oo6opynoBanmue: MO/IEITb TUTST
JEMOHCTpAIlMi ~ 3aKOHa  HE3aBUCHMOTO
HACJICIOBAaHUSI ~ TPHU3HAKOB;  CBETOBOU
MHUKPOCKOIT, MHUKpOTIperapar
«/po3odumnay.

IIpakTnueckas padora «l13yuenue
pe3yNbTaTOB AUTHOPUIHOTO CKPEILIUBAHUS Y
npo30¢uisl» CLelIeHHOe Hacle10BaHue
npu3HakoB. Pabotel T. Moprana.

CueruieHHOE HaclleJJOBaHUE T€HOB, HApYyILIEHUE
CLETUICHUS MEX1y reHaMu. XpOMOCOMHast
TEOpHUs HACJIEICTBEHHOCTH.

Hdemoncrpaunu [Hoptpet: T. Mopras.
«CuerieHHoe

Tabauiisl n CXCMBI:

HACJICAOBAHHUC IIPU3HAKOB Y ,I[pO?»O(bI/IJ'IBI».

OO6opynoBanue: MOJENb AJIsi JEMOHCTPALIUN
CIETIJICHHOTO HACJIeI0BaHMS TIPU3HAKOB.

CKpeuIuBaHue, (eHO THITMYECKHHA
paaukan. OnuceiBaTh ONbITHI I
MeHnzens o 3y4eHHUI0 Haclel0BaHus
JBYX IIap MPU3HAKOB y ropoxa
nocesHoro. IIpuBoauts
(bopMyIHpOBKY TpeTbero 3akoHa I'.
Memnpens (3akoHa HE3aBUCUMOTO
HaCJIEJOBaHUS PU3HAKOB) U
OOBSACHATH €0 LIUTOJIOIMUECKHE
OCHOBBI.

IIpuMeHATh MaTEMaTUYECKUN PACUET
C TIOMOTIBI0 (PEHOTUITUYECKOTO
paavKana 1 MeToJa MepeMHOKEHHS
BEpPOSITHOCTEN BapHAHTOB
pacierieH s MPU3HaKOB Y MTOTOMKOB
10 GEeHOTUNY U TEHOTHILY.
CocCTaBJIATh CXEMBI TUTUOPHUIHOTO
CKpEIIUBAaHMS U pelllaTh TeHETHYECKHE
3a/1a4u Ha JUTHOPHIHOE
CKpeIlUBaHKe

PackpbIBaTh cojiep:kaHie TEPMUHOB U
MOHATHUH: CLIETUICHHOE HACJIeI0OBaHHUE,
HapYIICHHS CIETUICHUS T€HOB,
KPOCCUHTOBEp, PEKOMOUHAIINS TEHOB,
TCHETHYECKUE KapThl, MOPTaHH/IA.
[TpuBOAUTH (OPMYIIMPOBKH 3aKOHOB
MopraHa (3akoHa CLIEIUICHHOTO
HACJICIOBAHMSI TCHOB M 3aKOHA
HaApYIICHHS CUETUICHUS MEXTy
reHaMu) U OOBSICHATh UX
LIUTOJIOTMYECKHE OCHOBBI.
[TepeuncnsiTb OCHOBHBIE MOJIOKEHUS
XpOMOCOMHOU T€OPUH
HaCJIEICTBEHHOCTH.

Pemiare renernueckue 3agjaun Ha
CIICTJICHHOE HACJIeJJOBAHUE F€HOB U




I'enetuka nona. XpoMOCOMHBINA MEXaHU3M
onpeneaeHus 1oya. AyToCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBII U reTeporaMeTHbIN
noJ1. ['eneTnyeckas CTpyKkTypa MOJIOBBIX
xpoMocoM. HaciienoBanue npu3HaKos,
CLEIJICHHBIX C ITOJIOM.

JdemMoHcTpanuu

Tabnuiel U cxeMbl: «I'eHeTHKa T0J1ay,

«Kapuortun uenoseka», «Kapuorumn
nIpo30¢uIb», «KapuoTumn nTHIED

I'eHoTunm  KaKk  IEJOCTHAasg  CHCTEMa.
[neiioTponusi — MHOXECTBEHHOE JICHCTBHE
rexa. MHoOXeCTBEHHBIH aJlJICITN3M.
BzanMmopelicTBue HeallJIeNLHBIX T€HOB.

KommiemenTapHOCTh. DnucTas.

[Monmumepus. ['eHeTHuecKkuil KOHTPOJIb Pa3BUTHUSA
pacTeHUM, )KUBOTHBIX U UYEJIOBEKa, a TAKKE
(hM3HOTIOTUYECKHX MPOIECCOB, TOBEACHUS U
KOTHUTUBHBIX QyHKIUH. ['eHeTHUeckue
MEXaHU3Mbl CHMOHOT€HE3a, MEXaHU3MBI
B3aMMO/JICHCTBUS «XO3SIMH — TApa3UT» U
«XO035UH — MUKPOOHOM.

I'eneTnyeckue acreKkTbl KOHTPOJIS U

W3MEHEHHUS HACIIeICTBEHHOU HH(pOpMaIuU B
MOKOJICHUSX KIETOK U OPraHU3MOB.

HApYILIEHUE CLETUIEHUS MEXITY
reHaMH1

PackpriBaTh copepxkaHie TEPMUHOB U
IIOHATUI: ayTOCOMBI, IT0JIOBBIE
XpOMOCOMBI, FOMOTaMETHBIH 101,
reTepOraMeTHBIN MOJI.

OOBACHATH XPOMOCOMHBIN MEXaHU3M
OTpEe/eNIeHNs TI0J1a Y OpTraHU3MOB.
[TpuBOIMTH IpUMeEpPHI HACIIEOBaHUS
MIPU3HAKOB, CLIETIJICHHBIX C MOJIOM.
CocTaBisITh CXEMbI CKPEILIUBAHUS U
peliaTh reHeTHYecKue 3a1a4u Ha
HacJieJ0OBaHHe MMPU3HAKOB,
CLEIIEHHBIX ¢ IToJIoM. [IprBOINTH
MpUMEpbl FTEHETUUECKUX 3a001eBaHU
1 1eeKTOB y OPraHU3MOB,
CBA3aHHBIX C MTOJIOBBIMH
XpOMOCOMaMU

PackppiBaTh cosiepikaHre TEPMUHOB U
MMOHATUM: MHOKECTBEHHOEC JICHCTBHE
reHa (TedoTponus),
KOMIUIEMEHTApHOCTh, JMHCTA3,
MTOJTUMEPHSI.

Onpenenats GopMbl B3aUMOICHCTBUS
aJlJIeJIbHBIX U HeaJUIEbHBIX TE€HOB.
[TpuBOAMTH TPUMEPHI TUIEHOTPOITHOTO
EUCTBUS T'€HOB.

Pemarth reHeTHYeCKHE 3aa4d Ha
B3aMMOJICHCTBHE HealVICIbHBIX TeHOB




JdemMoHcTpanuu

Tabaunsl 1 cxeMsl: «MHOKECTBEHHBIN
aiienn3My; «BzanMoieiicTBrEe TEHOBY

14

«3aK0OHOMEpPHOCTH
U3MEHYUBOCTH

https://internet
urok.ru/lesson/

biology/10-
klass

B3aumoneiicTBie reHoTUna U CpeAbl IpU
(dopmupoBanuu HEeHOTHIIA.

HN3MeHunBOCTh Npu3HakoB. KauecTBEHHbIE U
KOJINYECTBEHHBIE MMPU3HAKKU. Bub1
W3MEHYMBOCTH: HEHACJICACTBCHHAS U
HacJIeICTBECHHAS.

JdemMoHcTpanuu

Tabmuie!l 1 cxeMbl: «BUIIBI I3MEHUUBOCTHY.

OO6opynoBaHme: )XUBbIE U repOapHbIe
9K3EMILISIPhl KOMHATHBIX PACTEHU; pUCYHKH
(dboTorpadun) KUBOTHBIX C Pa3IMUYHBIMU
BUJAMU U3MEHUYNBOCTH

MoaudukanmoHHas U3MEHUYUBOCTb. POt cpesbr
B (opMupoBaHUU MOIUPUKATTUOHHOM
U3MEHYUBOCTH.

Hopwma peakiumn npusHaka.

BapuanuonHslii psa v BapualioHHas KpuBas
(B. Noranncen). CoiicTBa MOAM(PUKAITMOHHOMN
U3MEHYUBOCTHU. JleMoOHCcTpauuu

TabauIbl U CXEMBI:

«MoudpuKanoHHasi U3MEHYHBOCTbY.
OO6opynoBaHme: KUBbIE U repOapHbIe
9K3EMIUISIPbl KOMHATHBIX PACTEHUI; pUCYHKU
(ororpacum) KUBOTHBIX C MPUMEPAMHU
MOIU(UKAITIOHHON U3MEHUUBOCTH.
JlaGopaTopnas padora

«HccnenoBanue 3akOHOMEPHOCTEH
MOIU(UKAITIOHHON N3MEHUUBOCTH.
[TocTpoenue BapHalluOHHOTO psijia U

PackpeiBath conepkaHue TEPMUHOB
1 HOHATHUI: U3MEHUYUBOCTb,
HEHACJICICTBECHHAS] U3MEHUYMBOCTD,
HacJIe/CTBEHHAs! U3MEHUYHUBOCTb.
CpaBHUBATh HEHACIIEACTBEHHYIO
W3MEHYHMBOCTb C HACJICICTBEHHOM.
[TpuBOAUTH TPUMEPHI KAUECTBEHHBIX
Y KOJINYECTBEHHBIX TPU3HAKOB
OpPraHn3MOB, MPOSIBIICHUN y
OPraHU3MOB HEHACIIEJICTBEHHON U
HAaCJIEACTBEHHOU N3MEHYUBOCTH

PackpbiBaTh conep:kaHre TEPMUHOB
Y TIOHSTUN: MO (UKAIIMOHHAS,

WUiau EHOTUITYECKAs,
W3MEHYUBOCTh, BAPUAHTA,
BAPUALIMOHHBIN psiJl, BApUALIMOHHAS
KpHUBas, HOpMa peaKuu MpU3HaKa,
MO U (UKAITUH.

XapakTepu3oBaTh CBOMCTBA
MOAU(PUKAITIOHHON U3MEHUHUBOCTH.
[Toka3bIBaTh poJib YCIOBUN BHEIIHEN
Cpenbl B pa3BUTHHU
MOAU(PHUKAITTOHHON U3MEHUHUBOCTH Y
opranu3mMoB. CTpOUTH
BapHAaIOHHBIE PSABI U TpaduK
KpPUBOW HOPMBI PEaKIIMK MPU3HAKOB
Y pPa3JIMYHbIX OPraHU3MOB
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BAPUALIMOHHON KPUBON»

I'enotnnnyeckast n3MeHYMBOCTE. CBOMCTBA
TE€HOTUITHYECKON N3MEHUYNBOCTH. BUIBI
TE€HOTUITNYECKON N3MEHUYHNBOCTH
KOMOWHATHUBHAs, MyTaIllMOHHAS.
KomOunarusnas usMeH4YMBOCTb. Meno3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATUBHOM
W3MEHYMBOCTH B CO3JIaHUHU I'€HETHYSCKOIO
pa3HooOpa3us B Mpezeiax 0JIHOTO BUIA.
JdemMoHcTpauuu

Tabmuiel 1 cxembl: «KKoMOMHAaTHBHAS
N3MEHYUBOCTEY, «Meito3y,
«Onnoa0TBOPEHUE»

MyTannoHHas U3MEHUYUBOCTh. Buabl MyTanuii:

T€HHbIE, XPOMOCOMHbBIE, FEHOMHBIE.
CrnoHTaHHbIC U UHIYIUPOBAHHBIC MYyTAIlUH.
SlnepHble U NUTOIUIA3MATUYECKUE MYTalUU.
Comarunueckue ¥ noJjoBble MyTalUu.
[IpyrunHbBl BO3HUKHOBEHUS MYyTallUM.
MytareHsl U UX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTU MYTALIMOHHOIO MpoIlecca.
3aKOH TOMOJIOTHYECKUX PSAJIOB

B HaclieCTBeHHON n3MeHunBoctu (H. .
BasuiioB). BHesiepHas ”3MEHYMBOCTh U
HACJIEJICTBEHHOCTD. Dnucenemuxa u
INULEHOMUKA, POJIb FINUSEHEeMUYECKUX

PackpbiBaTh coqiep:kaHue TEPMUHOB
Y TIOHSATUN: KOMOWHATUBHAS
W3MEHYMBOCTh, MyTaIllMOHHAS
W3MEHYMBOCTH, KOMOMHAIINH,
MYyTallH. XapaKTepu30BaTh
CBOMCTBA F€HOTUIIMYECKON
M3MEHYMBOCTH. ONHUCHIBATH MENO3 U
IIOJIOBOM IIPOIIECC KaK OCHOBY
MPOSIBJICHUS] Y OPTaHU3MOB
KOMOWHATUBHOW U3MEHYUBOCTH.
[Toka3pIBaTh Ha KOHKPETHBIX
npuMepax poJib KOMOMHATUBHOM
W3MEHYMBOCTH B CO3JIaHUU
TE€HETUYECKOTO Pa3HO0Opasus
OPraHru3MOB B IIPEAENIAaX OJTHOTO
BH/JIA.

CpaBHMBATh F€HOTUIIMYECKYIO
M3MEHYUBOCTh ¢ MOJIM(DUKAIIMOHHON

PackpriBaTh cofepxaHie TEPMUHOB
Y TIOHSITUN: MyTalluu, XPOMOCOMHBIE
MepecTporKu (abeppaium),
MOJIMTUIOUTUS, AaHEYTLIIOU NS,
MYTaHT, MyTareHsbl.

[IpuBoaMTHE TPUMEPHI MyTALUH,
BCTPEUAIOLIUXCS Y Pa3HbIX
opranu3mMoB. Kiaccudunuposarb
MyTalliyd TIO Pa3HbIM OCHOBAHUSIM.
Pasznuyath Ha n300pakeHUSIX
(cxemax, TabmuIax) TeHHbIE
MYyTalllu, XpOMOCOMHBIE
MEPECTPOUKH Pa3HBIX BUJIOB:




pakmopoé 6 Hacnedo8aHuu u USMEH4YUEOCMU
penomunuueckux npusHaKo8 y Opeanu3Mos.
JdemMoHcTpanuu

Ioprperst: I'. /le @pus, B. Moranncen, H. .
Basunos.

Tabaune! u cxeMel: «I'enernueckue
3a00JieBaHMs YelloBeKa», «Buabl MyTanuiiy.
OO6opynoBaHme: )XuBbIE U repOapHbIe
9K3EMILISIPbl KOMHATHBIX PACTEHU; pUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IUYHBIMHU
BUJAMU HU3MEHUUBOCTH.

I[IpakTnueckas padora

«MyTtanuu y 1po30huiisl (Ha TOTOBBIX
MUKpOIIpenaparax)»

JieJIelnu, AyIUINKALUH,
TpaHCJIOKAlUU, HHBEPCUHU;
IF€HOMHBIE MYTallUH.

CpaBHUBaTh MEXly COO0N MyTaIuu
pa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallHOHHOW W3MEHUYUBOCTH.
Ha3piBaTh IpUYMHBI MyTaLUN,
BBISIBJISITH HICTOUHUKH
(aKkTOpPOBMYTareHOB B OKpY Karolei
cpene (KOCBEHHO).

[TpuBouTH GOPMYTUPOBKY 3aKOHA
TOMOJIOTHYECKUX PAJIOB U
HacJeaCTBEHHOU n3MeHuYnBocTH H.
W. BaBunoBa 1 000CHOBBIBATh €T0
3HaYeHHE JUIsl MPAKTUKH CEIbCKOTO
XO3511CTBA

«I'eHeTHKA YeJI0BEKA»

https://internet
urok.ru/lesson/

biology/10-
klass

KapuoTtumn uenoseka. MexayHapoiHast
MporpaMmMma UCCIeIOBaHNS T€HOMA YeJIoBEKa.
Merto1bl U3y4EHHS TEHETUKHU YEJIOBEKa:
reHeaJornyeCcKui, OJTM3HEIIOBBIH,
UTON€HETUYECKUM, MOMYJISIIIUOHHO-
CTaTUCTUYECKUM, MOJIEKYJISIPHO-TEHETUYECKU .
CoBpeMEHHOE OIpe/IeICHUE TeHOTUMA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUITMPOBAHKE, B TOM YHCJIE€ C MOMOIIBIO
[1L1P-ananu3a. HaciencTBeHHbBIE 3a00JI€BaHUS
yeoBeKka. [ eHHbIe 1 XpOMOCOMHEBIE 0OJIC3HH
YyenoBeKa. boine3Hu ¢ HacjaeICTBEHHOM
MPEAPACIONI0KEHHOCThI0. 3HAUCHUE
MEIUIUHCKON T'€HETUKH B MPEJOTBPALLICHUH U

JICYCHUH T€HETUYCCKHUX 3a00JIeBaHUM YeIIOBEKa.

Meauko-reHeTUIECKOoe KOHCYJIbTUPOBAHUC.

PackpwiBaTh copiepkaHHe TCPMHUHOB U
MOHITHI: CEKBCHHUPOBAHKE, KapTa
XPOMOCOMBI, TPOOAHT,
HACJICACTBCHHBIE 00JIE3HU
(MOHOTEHHBIE, TIOJIMTCHHBIC, TCHHBIE,
XPOMOCOMHBIE), MEIUKOT'CHETHUECKOE
KOHCYJIbTHPOBAHHUE, JIOPOI0Bas
JUArHOCTHKA, aMHUOIICHTES.
[TepeuncisiTb 0COOCHHOCTH M3Y4YCHUS
TCHETUKH YEJI0BEKA U METOIbI
MEIUIUHCKON M€HETUKH.
XapakTepru3oBaTh METO/IbI U3yUECHUS
ICHETHKHU YeI0BeKa
(reHeamorMUeCcKui, OJTM3HEIIOBHI,
[IUTOTEHETUYECKUI, MOJIEKYIISIPHO-
TEeHETHYECKUH, TIOMYISIIHOHHO-
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CrBosnoBble ki1eTKu. [IoHATHE «T€HETHYECKOTO
rpy3a». OTUUECKUE acleKThl UCCIIEI0BAaHUN B
obnactu

pPEAAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.
I'enernueckue GakTOPHI MOBBIIICHHOM
YYBCTBUTEIHLHOCTH YEIIOBEKA K (pru3muecKkoMy u
XUMHUYECKOMY 3arpsI3HEHHUIO OKPYKaroLIen
cpensl. ['eHeTnueckas nmpeapacnonoKeHHOCTh
YeJI0BEKA K MaTOJIOTHSM.

JdemMoHcTpanuu

Tabauie! u cxeMel: «Kapuotun yenoBekay,

«MeTobpl N3y4eHUsI TEHETUKH YEJIOBEKa,
«I'eneTnyeckue 3a007€BaHNS YETIOBEKAY.
IIpakTHyeckas padora

«CocraByieHrE U aHAJIU3 POJO0CIOBHOI

cTaTucTUyeckuii). ONUCHIBATH LIEIH,
3a/1a4 U JOCTUKEHUS
MEXKyHapOAHOU nmporpaMmsl «I'enom
yesnoBekay. Paznnuars Ha
M300paKeHUIX (CXemax, TabiuIax)
KapThl XpOMOCOM (T€HETHYECKHE,
¢uznyeckue, CUKBEHCOBBIE).
OnuceBaTh METOIHI COBPEMEHHOTO
oTpeieNieHrs TEHOTHITA OPTaHU3Ma;:
MOJTHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTUITUPOBAHKE, B TOM YHCIIE C
nomoteto IT1[P-ananu3za.
XapakTepru30BaTh HACIEACTBEHHBIE
3a00J1€BaHUs Y€IOBEKa U 3a00JICBaHUS
C HaACJIECICTBEHHOU
MPEIPACTION0KEHHOCTHIO.
CpaBHUBATH T€HHBIE, XPOMOCOMHbIE
00J1e3HU yeroBeKka 1 0OJIe3HU C
HacJeOCTBEHHOU
MPEIPACTIONI0KEHHOCTHIO.
YcTaHaBIMBaTh B3aUMOCBSI3b MEX Y
HACJIEICTBEHHBIMU 3a00JIEBaHUAMHU
YeN0BeKa U MX TeHETUYECKOM
ocHOBOI. OOOCHOBBIBAThH 3HAUCHUE
MEIMKOT€HETUYECKOTO
KOHCYJIbTUPOBAHUS B
MPEIOTBPALLCHUH U JICUCHUN
HACJIEJICTBEHHBIX 3a00J1eBaHUI
YyenoBeKa

«Cenexnus
OPraHu3MoB»

https://internet
urok.ru/lesson/

biology/10-

JomecTukanus 1 cenekuus. 3apoxxaeHue
CeJIEKIIMH U noMecTukanuu. Yuenue H.U.
BasuiioBa o LleHTpax npoucxoxaeHus U

PaCKpBIBaTB COACPIKAaHNEC OCHOBHBIX
MMOHSTHI: CCIICKII M, TOMCCTHKAaIIHAA,
MMPUMHUTHUBHAA CCIICKIIUA,
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MHOT000pa3usi KyJIbTypHBIX pacTeHuid. Posb
CEJIEKLIMM B CO3JIaHUM COPTOB PACTEHUH U NTOPOL
#KUBOTHBIX. COpT, OpO/1a, IITaMM. 3aKOH
TOMOJIOTHUYECKUX PSAZIOB B HACJEICTBEHHOU
nm3menunBocTy H.M. BaBuioBa, ero 3HaueHne
JUISL CENIEKIMOHHON PaOOTHI.

JdemMoHcTpanuu

IMoptpetsr: H. U. BaBuios,

H. B. Muuypum, I'. /I. Kapneuenko,

I1. I1. JIykbsinenxo, b. JI. Acraypos. Ta0Gauiis! u
cxeMbl: «LleHTpbl mpoucxoxaeHus u
MHOT000pa3usi KyIbTYpHBIX pacTeHU», «3aKoH
TOMOJIOTHUYECKUX PSAZOB B HACJEICTBEHHOM
n3MeHYuBOCTHY. JlabopaTopHas padora
«3yueHne copToB KyJIbTYPHBIX PACTEeHUN U
OPOJ JOMALIHUX

KUBOTHBIX»

MeTomp! CENeKIIMOHHON pabOTHI.
HckyccTBeHHBII 0TOOP: MAaCCOBBIN U
WH/IMBUyaJIbHBIA. JTarbl KOMOMHAITMOHHON

KOMOUHATHUBHAS CEJEKIUs, COPT,
MOPO/JIa, IITAMM.

[lepeuncriaTh OCHOBHBIE ATAIbI
Pa3BUTHS CEJICKIIMU KaK Ipoiiecca u
HaYKH.

XapakTepu3oBaTh COJIEp)KaHUE
yuenus H. 1. Basuiiosa o LlenTpax
MIPOUCXOXKACHNUS U MHOTOOOpa3us
KYJIbTYpPHBIX PACTEHUH.

ITokaseiBaTh LIeHTpBI IPOUCXOKICHUS
¥ MHOTOO0Opa3us KyJIbTYPHBIX
pactenuit u LIeHTpbl TOMeCcTUKAUT
JIOMAITHUX )KMUBOTHBIX Ha KapTe MHUPA,
CBS3BIBATh X MECTOIIOJIOMKEHUE C
oYaramMu BOSHUKHOBEHHS JIPEBHEUIIINX
[ABWJIN3ALUHA.

CpaBHUBaTh COPT, MOPOAY, IITAMM C
BUAAMU-POANYAMHU.

OO00CHOBBIBATh 3HAYECHUE 3aKOHA
TOMOJIOTUYECKHUX PAJIOB B
HacJIeICTBEHHOM n3MeHunBocT H.
H. BaBuiosa u1st CeEKIIMOHHOMN
padoTHI.

OnuceiBaTh NEPCHEKTUBBI
JIOMECTHUKAIINHU U CO3/TaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUH, TOPOL
JIOMaIIHUX KUBOTHBIX M IIITAMMOB
MHUKPOOPraHu3MOB

PackpbIBaTh COEpKaHUE TEPMUHOB U
MOHATHUI: UCKYCCTBEHHBIN 0TOOD,
IIPOU3BOIUTENH, DIKCTEPHED,
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cenekuuu. VcnblTanue Npou3BOAUTENICH 10
noToMcTBY. OTOOP O TEHOTHUITY C TOMOIIBIO
OIICHKU (PeHOTHIIa TOTOMCTBA M OTOOP TIO
FeHOTHUITY ¢ ImoMouipro ananusa JJHK.
HckyccTBEHHBINM MyTareHe3 Kak MeTO/I
CEJICKIIMOHHOM paboThl. PaguannoHHbINi 1
XUMHUYECKUN MYyTareHe3 Kak MCTOYHHUK MyTallui
y KyJIbTYPHBIX (JOPM OPraHU3MOB.
Hcnonb3oBaHre reHOMHOTO peAaKTUPOBAHUS U
MeTo/10B pekoMOnHaHTHBIX JIHK nms
MOJIy4EHUS] UCXOAHOTO MaTepuaa Juist
CEJIEKIUN.

[Tonyyenue noMUIUIONOB.

BnayrpuBunoBast ruGpuan3ausi.
bnu3kopoIcCTBEHHOE CKpeIIBaHKE, WK
uHOpuAUHT. HepoacTBeHHOE CKpeluBaHue, iU
ayTOpuuHr. ['eTepo3uc u ero mpuurHBI.
Hcronp30BaHKe reTepo3nuca B CEJIEKIUU.
Ornanénnas rudbpuauzanus. [Ipeogonenue
OecTuIoIusl MEKBHJIOBBIX THOPUIOB.
JlocTrmxkeHus CeNneKuun paCTeHU U JKUBOTHBIX.
«3enénas pesonroyusy. CoOXpaHEHUE U NU3yUCHUE
TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUI
U UX JIUKUX POJAMYEH JUIsl CO3AaHUS HOBBIX
COpPTOB M THOPHUIOB CEIbCKOXO3SHCTBEHHBIX
KYyNnbTYp. M3yuenue, coxpanenue u ynpasienue
2EeHemUuYecKUMU pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX
HCUBOMHDBIX 8 YENAX VIVUUIEeHUs CYUWeCMBYIOUJUX
U cO30anUst HOBbIX NOPOO, TUHULL U KPOCCOB, 8
MOM 4ucie ¢ npUMeHeHUeM COBPEMEHHBIX
Memo008 HAYUHBIX UCCIe008AHULL, NePedo8blX

OJIM3KOPOJICTBEHHOE CKPEIIMBAHUE,
WJIUM UHOPUIUHT, HEPOJACTBEHHOE
CKpEIIUBAaHKE, W ayTOPHUINHT,
quCTas JIMHUS, TeTepo3uc (rudpuaHas
CuUJI1a), TEHOMHOE PElaKTUPOBAaHUE,
MCKYCCTBEHHBIN MyTareHes,
(aKkTOpBIMyTareHbl, MOJIUTLIONIBI,
oTHa’n€HHasi THOpUAN3aIus,
CEeKBEHUPOBaHUE. XapaKTePHU30BaATh
OCHOBHBIE METOIbI CENIEKITNHI
pPacTeHHUI U KUBOTHBIX:
HCKYCCTBEHHBIN 0TOOp U
TUOPUIN3AITHIO.

CpaBHUBaTh MAaCCOBBII
HCKYCCTBEHHBIN 0TOOp C
WMHIUBUAYaAIbHBIM, IOKA3bIBaTh UX
3HaYEHHE JUIs CENIEKIUU KyIbTYpPHBIX
pacTeHUil U JOMAITHUX )KUBOTHBIX.
[TpuBOIUTH KOHKPETHBIE TPUMEPHI
OTHaIEHHON THOpUIN3ALIUY B
cenekuuu. OnuceiBaTh onbIT I, /1.
Kapneuenko 1o npeojoiaeHuo
Oecrio1ust MEXBHUI0BBIX THOPUIOB.
Pasznuyarh Ha u300pakeHUsIX (cxemax,
TabnuIax) y OTASIbHBIX
MpeJICTaBUTENEeH KOHKPETHOTO COpTa U
MOPOAbI XO3IWCTBEHHO LIEHHBIE
MPHU3HAKU, HEOOXOAUMBIE YEJIOBEKY.
XapakTepu30BaTh POJIb CEIEKIUN B
obecreyeHny MpoI0BOJIBLCTBEHHON
0€30MMacCHOCTH YEJI0OBEUECTBA.
[IpuBOANTH KOHKPETHBIE MPUMEPHI




uoeti u nepcneKmuHbIX MexXHONA02ULL.
JdemMoHcTpanuu

IHoprpersr: H. U. BaBuios,

H. B. Muuypum, I'. /I. Kapnieuenko,

H. bopnoyr, /. K. benses.

Tabnuiel U cXeMbl: «METOIbI CENEKIIUNY,

«Otnanéunas rudbpuan3anusy, «MyTareHes.
Jlaboparopnasi padora «/3yueHue MeTo0B
CEJIEKIIUU PACTCHUIN»

IIpakTnueckas padora «lIpuBuBka
pacTeHun».

Ikekypeust KOCHOBHBIE METOIBI M IOCTUKEHUS
CEJICKIIUU PACTEHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, IUIEMEHHYIO (hepMy,
COPTOMCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE
XO03SHCTBO,

B J1a00PaTOPUIO arpOyHUBEPCUTETA WU
HAy4HOTO IICHTPA)»

JOCTHKEHUH CEJIEKIUU KYJIBTYPHBIX
paCTeHI/Iﬁ 1 JOMAIIIHUX XUBOTHBIX B
Poccun

«buoTexHoJ0rus u
CHHTEeTHYeCKas
omoJiorusi»

https://internet
urok.ru/lesson/

biology/10-
klass

OOBEKTHI, UCTIOJIb3yEeMbIE B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHKPOOPraHU3MBbl, KX XapaKTePUCTHKA.
TpaguimoHHass OMOTEXHOJIOTHS: XJIeOoTIeUueHHE,
MOJIy4ECHUE KUCIIOMOJIOYHBIX ITPOYKTOB,
BHUHOeTHE. MUKPOOHUOJIOTHYECKUI CHHTE3.
OOBEKTHI MUKPOOHOJOTHYECKUX TEXHOJIOTHIA.
[Ipou3BoacTBO O€IKa, aMUHOKHCIIOT U
BUTAMHHOB.

JdemoHcTpaunu

Talnuue! u cxemsl: «Mcnonp3oBaHue
MHUKPOOPraHU3MOB B IIPOMBIILIIIEHHOM
npou3BoJcTBe». JIabopaTopnas padora
«M3ydyenne 00beKTOB OMOTEXHOIOTUI.
IIpakTnueckas padora «llomyuenue

PackpeiBath cosiepikaHre TEPMUHOB U
MOHSATHI: OMOTEXHOJIOTHS,
TpaAUIIMOHHAS OMOTEXHOJIOTHSI,
MHUKPOOHOJIOTHYECKUI CUHTES,
MHKPOOHOJIOTHYECKast TEXHOJIOTHSL.
[TepeuncnaTh HanpaBJICHHUS
OMOTEXHOJIOTNH; LIEJIH U 3a1a4H,
CTOSIITUE TIEpe]T OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
UCIIOJIb3yeMble B OMOTEXHOIOTHH, —
KJIETOYHBIE U TKaHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METOIBI
TPaAUIIMOHHON OMOTEXHOJIOTHU U
JOCTHKEHUST MUKPOOUOJIOTHYECKOM
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MOJIOYHOKHUCIIBIX TIPOTYKTOBY.
IKeKkypeust «bUOTEXHONOTHS — BayKHEUIas
IIPOM3BOIUTENIbHAS CUJIa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE ITPOU3BOICTBO)»

Co3znianue TeXHOJIOTUN U UHCTPYMEHTOB
L[EJICHAIIPaBIEHHOTO U3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbI0 TIOJTYYEHHUSI
OpPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarolyecs B IPUPOJIE
OouocuHTeTHueckue myrtu. Knerounas
HWHXeHepus. MeTobl KyIbTyphl KIETOK U
TKaHel pacTeHui 1 )KUBOTHBIX. KprnobaHku.
Comarndeckast THOPUIU3AINS B COMAaTUYECKUMA
smOpuorenes. Vcnosib30BaHne ramion10B B
CEJIEKIIMU PACTECHHUIA.

Ilonyuenue MOHOKNIOHALHBIX AHMUME.

Hcnonvzoeanue MOHOKIOHATbHBIX U
NONUKTIOHANbHBIX AHmMumen 8 MeouyuHe.
Hckyccmeennoe onooomseoperue.
Pexoncmpykyus sauyexknemox u K1oHUpoganue
arcueomuulx. Memoo mpancnianmayuu si0ep
knemoxk. Texunonozuu 0300posieHus,
KYIbMUBUPOBAHUS U MUKPOKIOHAILHO20

PA3ZMHONCEHUA CeNIbCKOXO3SUCNEEHHBIX Kyniemyp.

Hemoncmpayuu
Tabauyel u cxemol: «Knemounas undicenepusy

XpOMOCOMHaH W IT'CHHAs MHXKCHCPUH.

TEXHOJIOTHH.
O00CHOBBIBATH 3HAUEHHE
OMOTEXHOJIOTHH

JIJISI CEITbCKOXO03SiCTBEHHOT'O
MIPOU3BOJICTBA

PackpeiBath cosiep:kaHre TEPMUHOB U
MOHSITUI: KJIIETOYHASI MH)KCHEPUSI,
KJIETOYHAs! TEXHOJIOTHsI, METO/]T
KYJIbTYPBI KJIETOK U TKaHEH,
TOTUTIOTEHTHOCTb,
TUTIOPUTIOTEHTHOCTbD, CTBOJIOBBIE
KJIETKH, MUKPOKJIOHAJIbHOE
Pa3MHOKEHHE PACTEHUH,
coMaTu4ecKas THOpuIu3aIus,

TaryIOu Ibl, THOPUIOMBI,
MOHOKJIOHAJIBHBIE U TIOJIMKIIOHATbHBIE
AaHTUTEJA, METOJ TPAHCIUIAHTALIUN
a51ep, KIOHUPOBAHHUE.
XapakTepru30BaTh OCHOBHBIE
HaIlpaBJICHUsI CHHTETUYECKOU
OMOJIOTHH.

OnuceIBaTh HA KOHKPETHBIX
IpuMepax METO/Ibl KIIETOYHOU
nHxxenepuu. [IpuBoanute npumepsl
HCII0JIb30BAHNS MOHOKJIOHAJIBHBIX U
MOJIMKJIOHAJIbHBIX AHTUTEII B
MEJULIIHE.

OueHuBaTh 3HAYEHUE CUHTETUYECKON
OUOJIOTHH JIIsl CENTBCKOTO X0351CTBA U
MEIULUHBI

PaCKpBIBaTB COZACPIKAaHNUEC TCPMHUHOB U




HckyccTBEHHBIN CHHTE3 F€HA U
KOHCTpyHpoBaHue pekoMmOnHanTHBIX JTHK.
Co3zoanue mpanceeHHbX OPeaHU3MO8.
JloCTHKEeHMS U IEPCIIEKTUBBI XPOMOCOMHOM U
TEHHOU MH)KEHEPUH. DKOJOTUYECKUE U
STHYECKHE MPOOJIEMBI TEHHON MH)KEHEPHUH.
JdemMoHcTpanuu

Tabauiel u cxeMbl: «I'€HHas HHKEHEPUS»

MenunuHCcKHe OMOTEXHOJOTHH. [locmeenomnas
yugposas meouyuna. I11[P-ouacnocmuxa.
Memabonomusiii ananus, 2eHOyeHmMpuecKull
AHANU3 NPOMEOMA Yen08eKd OISl OYEHKU
COCMOsSIHUSL €20 300P0BbAL.

Hcnonvzosanue cmeonosulx Kiemox.
Tapeemnas mepanus paxa.

3D-buounocenepus ons paspabomru
@DyHOAMEHMATILHBIX OCHO8 MEOUYUHCKUX
MexHOoN02Ul, CO30AHUSL KOMNLEKCHbIX MKAHEl
couemanuem mexHoI02Ull mpeéxmepHo2o
ouonpunmunea u ckaggonounea 015 peuieHus
3a0a4 nepcoHAIU3UPOBAHHOU MEOUYUHDL.
Co30aHue 6eKMOPHLIX BAKYUH C YEIbIO

NOHSTHUI: F€HHAsI UHKEHEPUS,
PECTPUKLIMOHHBIE FHIOHYKJIEA3bl
(pecTpuKTasspl), TUMKHUE KOHIIBI,
IUIa3MUbl, PECTPUKIIUS,
JUTUPOBaHKE, TpaHCHOpPMALHS,
CKPUHUHT, TPAHCT€HHbIE
(reHeTM4ECKH MOAU(PUIIMPOBAHHBIE)
opranu3Msel. ONUCKHIBaTh METO/IbI
PENpOAYKTUBHOTO U
TEpaneBTUYECKOro KJIOHUPOBAHMUSI,
KJIETOYHBIE TEXHOJIOTMH U CIIOCOObI
T€HETUYECKON NHKEHEPHH.
XapakTepru30BaTh JOCTHKEHUS
reHHOU nHxeHepuu. OLeHUBaTh
HKOJIOTMUECKUE U ITUYECKUE
poOJIeMbI KJIOHUPOBAHUS U CO3/IaHUS
TPAHCTE€HHBIX OPTaHN3MOB,
MEPCIIEKTUBBI Pa3BUTUS XPOMOCOMHOMN
Y T€HHOW UH)KEHEPUU

PackppiBaTh cosiepikaHle TEPMUHOB U
MTOHATHI: MEIUITUHCKAS
OHMOTEXHOJIOIHsI, META00JIOMHBII
aHaJIu3, TCHOIICHTPUYECKUI aHAIIN3,
MePCOHAIM3UPOBAHHAS MEIMIINHA,
pereHepaTuBHas MEIUITMHA.
XapakTepru30BaTh METOIbI
MeTab0JIOMHOTO 1
T'CHOIICHTPHUYECKOTO aHaJIN3a;
HCITOJIH30BaHNE CTBOJIOBBIX KJIETOK;
III[P-11arHoCTUKY; TApreTHYIO
Tepanuio paka




obecneyeHuss KOMOUHUPOBAHHOU 3AUUMbL O
6030youmenett OPBU, ycmanosienue
MONEKYJIAPHBIX MEXAHUZIMOE PYHKYUOHUPOBAHUS
PHK-cooeporcawux eupycos, 6vi36186aroujux
0c000 onacuwvie 3a001e6anUs 4el08eKd U
HCUBOMHBLX

Pe3epBHoe Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102




11 KJIACC

Ne Hanvenosarne Kor-Bo Il OCHOBHBIE BUBI IEATEIBHOCTH S OP
pOTrpaMMHOE COJIep>KaHue
/1 pasacIoB v TEM 4acoB 00yyarommxcs
y4eOHOTO IpeaMeTa
«3apoxnenune u 4 OBoJonoHHas Teopus Y. PackpsiBaTh conep:kaHuE TEPMUHOB U
1 pa3BuTHe Hapsuna.llpeanoceuiku MOHATUI: KpEalMOHU3M, BH]I,
IBOJIIOLMOHHBIX BO3HUKHOBEHUS JIapBUHU3MA. cucTeMaTuka, OMHapHas
npeaCTABJICHUHN B JKu3Hp 1 HaydHas HOMCHKJIaTypa,UCKYCCTBCHHAs CUCTEMa
onosIorun» nestenbHOCTH U. JIapBHHAa. KJIacCU(PUKAIIMU OPTraHU3MOB,
JleMOHCTpAIAH HUCTOPUYECKUIN METO/I, JAPBUHU3M.
1 Hoprpersr: ApuctoTens, K. XapakTepu30BaTh B3IISIBI https://resh.edu.
DBOJTIOIMOHHAS Jluuneii, XK. B. Jlamapk, 3. XK. ApucToTest, DMIEIOKIIa, ru/subject/lesso

reopus Y. /lappuna

Cent-Unep,

K. Krosbe, Y. [lapBuH.
Tabauie! u cxembl: «Cuctema
»Kuourpupo bl (1o K.
Jlunuew)y,

«JlecTHHUIIA JKUBBIX
cymecTB(1mo

Jlamapky)»,

«MexaHuszm

dbopMupoBaHHs
IpUCTIOCOOICHHUIY pACTeHHIA
Y KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyrta nyremecTsus Y.
apBunay,

«Haxonku Y. /lapsuna»

JlykpeunsaKapa, /Ix. Pes na
pa3BUTHUE )KUBOU IIPUPOJIBI.
OnenuBath Briang K.

JluHHesB pa3BUTHE

Ouosoruu.

CpaBHMBATH B3IJIsA/Ibl HA BUJ U
spoJironuio K. Jluanes, XK. b.
Jlamapkau Y. JlapBuHa.
Kpurtnuecku oueHrnBaTh
KpEalMOHUCTCKUE B3IJIS,AbI HA
JKHBYIOIIPUPOAY.

[lepeuncnaTh KyJabTypHO-UCTOPUUECKHE
1 €CTECTBEHHO-HAy4YHbIE
MPEANOCHUIKUIIOS BIICHUS
HBOIIOLUOHHON Teopun.
[apsuHa.

OnuceIBaTh poJib
HUCTOPUYECKOTOMETOA.
W3narate CylHOCTh

n/5393/

https://resh.edu.

ru/subject/lesso
n/5391/
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JIBroKyIIME CHITBI
SBOJTIOIMU BHOBITIO
Y. lapsuny

DopmupoBaHUe
CUHTETUYECKOU
TEOPHH IBOJTIOIIHH

JIBHKyIIME CHIIBI OBOJIIOLHAN
BH10B 110 Y. JlapBuHY
(BBICOKAsi HHTEHCUBHOCTD
Pa3MHOKEHHS OPraHU3MOB,
HacJIeICTBEHHAs
W3MEHYUBOCTh, O0pKOa

3a CylIIeCTBOBaHHE,
€CTECTBEHHbBI NUCKYCCTBEHHBIN
0TOO0D).

JdemoHcTpaunu

[Moptper: Y. dapBuH.
Tabuuip! 1 cxeMbl: «DopMbl
00pbOBI3a CYIIECTBOBAHUEY,
«ITopompl Tomybeii»,
«MHoroobpazue

KYJIbTYPHBIX (JOPM KaIycThI»,

«[Topoapl TOMAaNIHUX KUBOTHBIX,
«Cxema oOpa3oBaHHs HOBBIX
Bujo0B(1o Y. Jlapsuny)y,

«CxemMa COOTHOIICHUS
JBUKYIINX CHIT

IBOJTIOITI

OdopmiieHue CHHTETUYECKO I

IBOJIIOLUOHHOMTEOpHH Y.
[apBuHa.

Ha3biBaTh OCHOBHBIE (haKThI
ouorpaduny. JlapBuna u sTarnsl
CO3J1aHUs UM

ABOJIIOLIMOHHOM TEOPUHU

PackpsiBaTh conepkaHue TEPMUHOB U
MMOHSATHN: HACIEICTBEHHOCTD,
W3MEHYUBOCTh, HUCKYCCTBEHHBIN
0TO0P,00pH0Oa 32 CyIIEeCTBOBAHHE,
€CTECTBEHHbIN 0TOOp.

W3marate CymHOCTh y4€HHUS

Y. lapBrHa 00 HCKYCCTBEHHOM
oTO0pe. XapaKkTepu30BaTh JBIKYIIHE
CHUJIBI ABOJIIOLIMY BUJOB 110 [{apBuHy.
[TpuMeHsITh 3HaHUS O ABMKYILIUX
CHJIaX’BOJIIOLIMY BUJIOB 110 JapBUHY
JUTs1 0OBSICHEHUSI MHOTOOOpasHsl BUJIOB,
MOPOJ JOMAITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX pPacTeHUMN

PackpriBaTh coqepikaHie TEPMUHOB
UTIOHATHUI: TapBUHU3M, MyTallUH,
MYTaLMOHHBIN IIPOLIECC.
OOBACHATH MPUUUHBI
KpHU3UCaJapBUHU3MA.
O6ocHOBBIBATH




teopundBomonuu (CTI).
HelitpanbsHas Teopust 3BOJIIOLMH.
CoBpemMeHHast 3BOJIIOIIMOHHAS
ouomorus.

3HaueHUE IBOJIIOLIMOHHON
TEOPUHB (POPMUPOBAHUH
€CTECTBEHHO- Hay4YHOU

KapTHHBI MUDA.

JdemMoHcTpanuu

Hoptpertsi: C. C. UeTBepuKOB,
N. N. llImaneraysex, Jix.
Xonnenn,/l. K. bensies.
Tabauiel u cxembl: «OCHOBHbBIE
M0JIO’KEHUS CHHTETUYECKOU TEOpUH
IBOJTIOIII

3aKOHOMEPHOCTb
TpanchopMaIy JapBUHU3MA

B CHHTETHUYECKYIO TEOPHIO
sBomtonun(CTI).

N3narate OCHOBHBIE MOJIOKEHHUS
CT3.0Ouenubars Briag . [le @pusa,
C. C. YerBepukosa,

N. U. llImaneraysena, /. K.
benseras popmuposanue CTI.
OuenuBats 3Hauenue CTO

B (JOpMUPOBAHUYU COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa

«MHUKpPOIBOITIOLA
U e€ pe3yJbTaThbD)

OTamnsl
JBOJIIOIMOHHOTO
nporecca:
MUKPOSBOJIIOLMS U
MAaKpO3BOJIIOLIMS.
[Honmynsauwms —
3JIeMEHTapHas
SIMHUIIA DBOJIFOLIMHU

14

[Tonynsuus Kak aneMeHTapHast
SJIMHHIIA YBOIOIIH.
CoBpEMEHHBIEMETOIbI OLIEHKU
T€HETHYECKOTO Pa3HOOOpa3us 1
CTPYKTYPBI

nonynauunii. Iamenenne reHodonaa
MNOMYJISILHUY KaK 3JI€EMEHTapHOE
SBOJIIOLIMOHHOE SBJIEHUE. 3aKOH
FeHETHUYEeCKOro paBHoBecUs JIK.
Xapnu, B. BaiinGepra.
JdemoHcTpaunu

Tabauiel U cxeMbl: «MyTalmoHHas
U3MEHUYUBOCTBY, «llomynsunonnas
CTPYKTypa Buaa», «Cxema

PackpriBaTh cojiepkaHHe TEPMUHOB
UIIOHSTHIA: MUKPO3BOJIIOIIHS,
MaKpO3BOJIIOIUS, MYTAIIMH, ITOYJISIIHS,
KOMOWHAIIMK T'€HOB, TEHO(OH]I,
3JIEMEHTAPHOE BOJIIOIIMOHHOE
siBJIeHHE. XapaKTepU30BaTh
MHKPO3BOJIIOIHIO KAKATAIl ITOSBICHUS
HPHUCIIOCOOICHHUN U
BMA006pasoBaHuA.
XapakTepu30BaTh MOMYISIIHIO KaK
AIIEMEHTAPHYIO eIUHUILY
sBosonu. I lepeuucnars npuzHaku
U7CaTbHOM MOMYIISINH 1

OOBSCHATH YCIOBHS BBITOJHEHUS

https://resh.e

du.ru/subject
/lesson/4949/

https://resh.e

du.ru/subject
/lesson/5388/
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DneMeHTapHbIe
(bakTopbl
HBOJIIOLIAN

MPOSIBJIICHUSA3aKOHA Xapau—
Baiin6epray.

JlabopaTopnas pabora
«BbIsBIICHNE H3MEHYUBOCTH Y
0co0eioTHOTO BUAA»

OnemeHTapHbIe (PaKTOPbI
(ABYKYILIMECHITB) BOJIIOLIUU.
MyTanurOHHBIN TPOLECC.
KomOuHaTHBHAS N3MEHYHUBOCTb.
Jpetid reHoB — cityyaiiHbie
HEHaIPaBJIEHHbIE H3MEHEHHUS
4acTOT aJlIesIen

B NIONysusAX. DPPEKT OCHOBATENS.

Dpgexm bymwviriounoco eopviuika.
CHuodicenue 2enemuyecko2o
PA3HO00PA3UsL: NPUYUHBL U
cneocmeust. Ilposienenue 3¢ppexma
opeligha 2enos 8 OONLULUX U MATBIX
NONYTIAYUSIX.

Murpanyu. V30s1us MonyJasaiuin:
reorpadpuyeckas
(TIpocTpaHCTBEHHAs ),
Oouonorudeckas (pernpoayKTUBHAS).
JleMmoHCTpamun

NopTtpeTsl: C. C. YeTBEpPMKOB,3.
Marip. TaOauIbl ¥ CXeMBbI:
«/IBMKyIIHE CUTBIIBOTIOIII,
«DQKoyoTNYecKas

M30JISIUS TIOIYJISINUNA CEBAHCKOM
dopenuy, «I'eorpaduyeckas

3aKoHa Xapau—

Baitn6epra.

HpI/IMeHﬂTB NMCIOIINECCS 3HAHUA

JUJIA 00BsACHEHUS MNPpUYNH U3MCHYUBOCTHU
y oco0eit o1HOTO BHIA

PackpriBaTh cosep:kaHie TEPMHHOB
UITOHATUN: MyTallMOHHBIN ITpOLIECC,
KOMOWHATHBHASI HF3MEHYNUBOCT,
MOTTYJISIITIOHHBIE BOJIHBI, JIpeii() TeHOB,
MUTpaIy, H30JISIHs, Teorpaduieckas
(mpocTpaHCTBEHHAs!) U30JISLMS,
Ouonorudeckast (penpoayKTUBHAs)
n3ossus, 3 EeKT ocHoBaTes,

3¢ PeKTOYTHIIIOUHOTO TOPJIBIIIKA.
XapakTepu3oBaTh AJIEMEHTapHbIE
(hakTophI (ABMKYIITHUE CUITHI)
sposronn. OnenuBath Bkiaag C. C.
UYeTrsepukoBa, 3. Malipa B pa3BUTHE
9BOJIIOIIMOHHOTO YYEHHUS.

OOBACHATD NPUYNHBI
HEHAMpPaBJIEHHOTOIeHCTBUS
AJIEMEHTAPHBIX SBOJIOIUOHHBIX
(hakTopoB.

[TpuMeHsITh UMEIOIIKECs 3HAHUS O
JTBUKYIINX CUIIaX SBOTIOIUU

JUIs 0OBSICHEHUS IPUYMH pa3HOOOpa3us
reHo(oHIa MOMYJNAIHA OJHOTO BUAA

https://resh.e

du.ru/subject
/lesson/5388/

https://resh.e

du.ru/subject
/lesson/5388/

https://resh.e

du.ru/subject
/lesson/5389/

https://resh.e

du.ru/subject
/lesson/5390/
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EcrtecTBeHHbIN
oTOOp —
HAINPABJISIIOIIAN
(haxTop IBOJIIOIHH

[IpucnocoOneHHocTh
OpraHU3MOB KakK
pe3ynbTaT
MHUKPO3BOJIOLUU

M30JSILUSUTMCTBEHHUIBI CHOMPCKOM
Y JIUCTBEHHULIBI JAYPCKON»,

<<HOHYJI$IIII/IOHHI)I€ BOJIHBI

YHUCJICHHOCTHU
XHUIIHUKOB U KCPTB»

EcrectBennsiii oto0p —
HaIpaBJsomui HakTop
3BOJIIOUH. DOPMBI
€CTECTBEHHOT'0 0TOOpa:
JBYOKYIIAM,
CTaOUIN3UPYIOLIUH,
Ppa3pbIBAIOIINI
(AM3pYyNTUBHBIN).

[TonoBoii 0oTOOp.
Bo3HuKkHOBEHHE U 3BOJIOIUS
COILIMAJILHOTO MOBE/ICHUS
KUBOTHBIX.

JdemoHcTpaunu

Tabauiet u cxembl: «Cxema
JIEHCTBUSIECTECTBEHHOTO 0TOOpay,
«Dopmbl 60pBLOBI 32
CYLIECTBOBaHUE,

«HycTpUanbHBIN MEIIAHU3MY,
«KuBbIE HCKOTIAEMBIE

[Tpucnoco6IeHHOCTh OPraHu3MOB

PackpeiBaTh copepkaHuE TEPMUHOB
UTIOHSTUN: €CTECTBEHHBIN 0TOOD,

JBIKYIIIAN otbop,
CTAOMIIM3UP YOI oTbop,
Ppa3pbIBAOIIHI OTOOP, MTOJIOBOMOTOOP.
XapakTepu3oBaTh €CTECTBEHHBINH 0TOOP

KaK JBIDKYINYIO U HAIIPaBJIAIOILYIO
CHJTYIBOJIIOLINH, €T0 (POPMBI.

Pasnuuate bopmbI
€CTECTBEHHOI'O oTOopa B
MOMYJISIIUSX, MIPUBOIUTH
MIPUMEPHI JIEUCTBUSA B
HOTLYJIALHAX bopm

€CTECTBEHHOT'O 0TOOpa.
OOBACHATH MPENNOCHUIKY JISI
JEWCTBUAIBUKYILIEH 1
cTabmmM3upyomen Gopm
€CTECTBEHHOI0 0TOOpA.
CpaBHuBath GOpMBI
€CTeCTBEHHOI00TOOpa, JAeNaTh
BBIBO/IbI HA OCHOBE

CpaBHCHUA.

PackpriBaTh coneprkaHne
TEePMHUHAIPUCIIOCOOICHHOCTh
OpPraHu3MOB (aJanrarus),
apoMopdo3, nANOa aANTaLU.
[TprBOANUTE KOHKPETHBIE TPUMEPHI
IpUCHOCOOIEHNUI OPraHu3MOB
(Mopdonornyeckue,




Bun, ero xpurepuu
UCTPYKTYypa

KaKpe3yJlbTaT MUKPO3BOJIIOLUH.
Bo3HukHOBEHME

MPHUCTIOCOOICHHIY

Opranu3MoB. ApoMop(O3bI U
uauoananrtamuu. [Ipumepsr
PHUCTIOCOOICHHI y

OpraHU3MOB:

Mopdoioruueckue,
(u3noIornUecKue,0MOXMMIUIECKHE,
MIOBE/IEHYECKHE.

OTHOCHTEILHOCTh
MIPUCTIOCOOIEHHOCTHOPTaHU3MOB.
JdemMoHcTpanuun

TabuuIlbl U CXEMBI:
«IToxpoBUTENLCTBEHHAS

OKpackKa >KHUBOTHBIXY,
«IIpengynpexnaronmasokpacka
KUBOTHBIX»,

«DPU3HOTIOTHYECKHE alanTalliiy,
«IIpucnoco6ieHHOCTD
OpPraHu3MOB Heé
OTHOCHUTEIILHOCTb.
Oo6opynoBanue: repoapuu
pPacTeHUI; KOJUIEKIIMH HACEKOMBIX;
yydJesna NTUI] U3BEpel ¢ mpuMepaMu
pa3IMYHBIX

npucnocobaeHuni.
JlaGopaTopnas pabora
«[IpucnocobreHus OpraHu3MoB U
ux OTHOCHUTENbHAS
EJ1eCO00Pa3HOCThY.
JlaGopaTopnasi paGora

¢du3nonornueckue,0MOXMMHYECKHE,
TTOBEICHYECCKHUE).

OOBACHATHh MEXaHU3M
BO3HHUKHOBEHUSAPUCIIOCOOIEHUH Y
OpraHU3MOB.

[TpuBoIUMTH pUMEpPH apOMOP(O30B
WHAIOAIANTAallMi Y PACTEHUHN 1
KUBOTHBIX.

OOBACHATH POJIb ApOMOP(O30B

B OCBOCHUH OpraHM3MaMy HOBBIX
cpenoOuTaHusI.

OOBACHATH POJIb

AAM0aIanTaIliiB

MPUCTIOCOOTIEHUH OPraHU3MOB

K KOHKPETHBIM YCIIOBHSIM

CpEIbl.

Jloka3pIBaTh OTHOCHUTEILHBIN
XapaKTepIpUCIIOCOOTICHHOCTH U
MIPUBOIUTH

MpUMepPbl OTHOCUTENILHOCTH afanTalui
PackppiBaTh 3HaUEHUE IBUKYIINX CHUIT
SBOJIIOIMH B (POPMHUPOBAHUH
MIPUCTIOCOOICHUI

PackpbiBaTh coJiep:kaHre TEPMUHOB U
MOHITHIA: BUJI, KpUTEPUU BUIA,
noJMMOp(u3M, BUBI-TBOMHUKH,

https://resh.e

du.ru/subject
/lesson/5391/
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BunooOpa3zoBanue kak
pe3ynbTaT
MUKPOIBOJTIOIUH.
CBs3b
MUKPOIBOJIIOITUH H
AMHIEMHUOJIOTHH

«3yuenune apomopho3oB
Y UJIM0AJAIITALUN Y
pacTteHuii u

YKUBOTHBIX)»

Bupn, ero xpurepun u CTpyKTypa.
JdemMoHcTpanuu

Tabauie! u cxembl: «Kpurepuu
BUJIAY,

«Bunsr-nBoitHuKNY, «CTpyKTYpa
BUJIaB TIPUPOJIEN.
OO6opynoBanme: repbapuu
pacTeHui; KOJUIEKIIUA HACEKOMBIX;
yyyena NTUL U3Bepel pa3HbIX
BU/IOB.

JlaGopaTropnas padora
«CpaBHeHHE BUIOB

0 MOP(HOIOTHIECKOMY
KPUTEPHUIO»

Bunoob6pazoBanue kak
PE3yIbTaTMUKPOIBOIIIOLHH.
N3omsamms —

KJII04€eBOi (hakTop

apeaJ,PKoJIoThuecKasi Hulla,
MOMYJISLUSL, BUJOBOW KApUOTHIL,
KOCMOIIOJIUTHI, SHJAEMHKH, MTOABUIbI,
HKOTHIIBI.

XapakTepu3oBaTh KpUTEPUH BUIA
(Mopdosiornyeckuii,
TeHETUYECKHI,0NOXUMHUYCCKUH,
reorpaduyuecKuii, SKOJIOTUUECKHH,
ouoxummnueckuii). OObACHATH
HE00X0IMMOCTb UCIIOJIb30BAHUS
BCEU COBOKYITHOCTH

KPUTEPHUEB JJIsI OTIPEICITICHHIS
BHJIOBOUTIPUHAJICKHOCTH
opraHusma.

[lepeuncnaTb OCHOBHBIE
BHYTPUBUIOBBIE

TPYIIHPOBKH.

OOBACHATD TPUUUHBI
CYLIECTBOBAaHUSIMOHO- U
MOJIMTUITUYECKUX BUOB.
CpaBHUBATH BUJIBI TIO
MOP(OIOrHUECKOMY KPUTEPHIO

PackpbIBaTh cosepkaHie TEPMUHOB U
HOHATHUI: BU00Opa3oBaHue,
U30JIALUS,KOIBOJIIOLUSL.
XapakTepus3oBaTh
BUJ000pa30BaHUEKaK pe3yabTaT
MHUKPO3BOJIIOLUH.

OOBACHATH POJIb U30JIALUU

B 00pa30BaHUM HOBBIX BHJIOB.
XapakTepu30BaTh pa3InyHbIe

https://resh.e

du.ru/subject
/lesson/5390/
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BunooOpazoBanus.Ilyru u
crocoObl BUA000pa30BaHUS:
IJIOTIaTPUYECKOE
(reorpaduyeckoe),
CUMIIATPUIECKOE
(’K0JIOTHYECKOE),
«MTHOBCHHOEY
(monuronAN3aIus,
rubpuauzaius). JmuTenbHOCTh
IBOJTFOIIMOHHBIX TIPOTIECCOB.
Mexanu3msbl HopMHUpPOBaHUS
OMOJIOTHYECKOTO
pazHooOpasus. Poin
SBOJIFOIIMOHHON OMOJIOTMH B
pa3paboTKe Hay4IHBIX
METOJIOBCOXPaHECHHS
Oropa3zHo0Opa3usl.
MHWUKPOABOIIOIHS X KOIBOJTIOLIUS
Napa3nuTOB U UX XO35EB.
MexaHu3MbIHOPMUPOBAHHS
YCTOWYUBOCTH

K aHTUOMOTHKAM U CIIOCOOBI
OOpBOBIC HEM.

JleMmoHCTpamun
Tadauue! 1 cxeMmbl: «Coco0bl

BUJI000pa30BaHUs,
«["eorpaduueckoe
BUI000pa3oBaHue TPEX BUIOB
JaHBIIIENH», « IKOJIOTHIECKOe
BUI000pa3oBaHue BUIOB CHHUID,

«[Tonmunnonasl pacTeHU»,
«KanycTHo-

CIO0COOBIBUI000pa30BaAHHUS

(ayonaTpuyeckoe, CUMIIATPUUECKOE).

[TprBOAUTH KOHKPETHBIE IPHUMEPHI
BUJI0B, 00pa30BaBIINXCS
Pa3IMYHBIMUCIIOCOOAMH.
[TpumeHsITh 3HaHUS CIIOCOOOB
BUJ1000pa30BaHus s
00BSACHEHUSIPUYUH
MHOT000pa3us BUIOB.
OOBsCHATD

BO3HUKHOBEHHE
YCTOMYHUBOCTH

MaTOr€HOB

K aHTUOMOTHKAM

https://resh.e

du.ru/subject
/lesson/4950/
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peneyHbii rnbpua». OdopynoBanue:

repOapuu pacTeHui

OJIM3KHUX BUJIOB,
00pa30BaBUINXCAPA3TUUHBIMU
criocobaMu

«MaxpoaBoJironus u eé
pe3yabTaThD)

Makpo3BotoLHs.
ITameoHTOIOTHUECKHE
METOIbI I/13y‘—IeHI/I$I
DBOJIIOIUHU

Mertobl n3ydeHus
MaKpOIBOJTIOIUH.
ITameoHTOIOTHYSCKHIE METOIBI
W3y4YEHUS SBOJIOIIHH.
[Tepexoaubie hopmbl 1
(bUTOTECHETUYECKHE PSIJIBI
OpPraHu3MOB.

JdemoHcTpauuu
TaGuuIbl U CXEMBI:
«DUIOTeHEeTUYECKUHN PSIT JIOILIA I,
«APXEONTEPUKCY,
«3Bepo3yObiesiepb»,
«Creronedainsi»,
«PuHHMOGUTEI,
«CemeHHbIE
MarOPOTHUKI.
OobopynoBanue:
KOJUIEKIIUHU, TepOapuu,
MYIISIKH HCKOTIA@MBbIX
OCTaTKOB OpraHU3MOB

PackpbIBaTh comepkaHie TEPMHHOB
WITOHSTUI: MAaKPOABOIIOLMS
(punorenes), nepexoHbIe HOPMBI,
bunoreHeTHYECKUE PAIbI,
MaJIEOHTOJIOTUSI.

XapakTepru30BaTh MaKpOIBOJIIOIUIO
KaKHaJIBUJIOBYIO 3BOJIOIUIO
00pa3oBaHUs KPYITHBIX
TaKCOHOMHYECKUX EMHHUII.
OOBACHATH 3HaUCHUE
MAJIEOHTOJIOTMYECKUX
UCCJICIOBAHUI IS TTIOTYYCHHUS
(aKTOB HBOJIIOLIUN OPTAaHU3MOB.
[TpuBOIUTH IPUMEPHI OPTaHU3MOB,
OTHOCSIINXCS K TIEPEX0THBIM
dbopmam.HazpiBaTh rpynisl
OpraHu3MOB,

JUIsL KOTOPBIX

BOCCTAHOBJICHbI
buoreHeTHYeCKue pAIbl.
CpaBHMBAaTh NPOLIECCHI




MAakKpO3BOJIFOIHWH U MUKPO3BOJIFOIIUHN

buoreorpaduueckue
MCTOAbI U3YUCHUSA
9BOJIIOLUU

Buoreorpaduueckne MeToap1
U3yYCHUS

aosoumn. CpasHeHne paopbl U
¢dayHbl MaTEPUKOB N OCTPOBOB.
buoreorpaduueckue obnactu
3emaun.Buani-oHaeMuku u
PEJTHKTHI.

JdemMoHcTpanuu

TaOauIIbl M CXEMBI:

«buoreorpadpuueckre 30HbI 3eMIIN»,
«/Ipetip KOHTUHEHTOBY,
«PenuKTh.

OobopynoBanue: repdbapuu;
KOJIJIEKIIMMHACEKOMBIX

PackpeiBaTh copepkaHue TEPMHHOB H
NOHATMI: Buoreorpadums,
3HAEMUKU, PENUKTI.
OO60CHOBBIBaTh 3HAYEHUE
Ouoreorpaduu s
W3YYCHUSIBOIOIUT

OpraHU3MOB.

[lepeuncnare 6uoreorpaduueckue
obnactu 3eMiH ¥ OOBSICHATH
MPUYUHBINX BBIJICIICHUS.
CpaBHuBatb (uopy 1 payny
MaTEPUKOBH OCTPOBOB, PACTCHHSI U
’KUBOTHBIX Pa3HBIX
o6uoreorpaduueckux odmacTen.
[TpuBOIUTH IPUMEPHI PETUKTOBBIX
OpraHU3MOB, BU0B-IH/IEMUKOB.
OOBACHATD TPUYUHBI
COXPAHEHHUSABHIOB YHJIEMUKOB U
<OKUBBIX MCKOMAEMbIX»

DOMOpuoIoruuecKue u
CpPaBHHUTEIHHO-
MOP(OJIOrHIecKHe
METO/IbI U3yYCHHUSI
ABOJIIOINH

OMOpHOIOrHYecKUe U
CpPaBHHUTEIHHO- MOp(doioruueckue
METO/Ibl U3Y4YECHUS SBOITIOIUH.
'eneTnueckue MeXaHU3MBbI
IBOJIIOIIMH OHTOT€HE3a U
MOSIBJICHUS SBOTIOIIMOHHBIX
HOBIILIECTB.

['oMonornuHbIe 1 aHAJIOTUYHBIE
oprassl. PynuMenTapHbie

OpraHbl HaTaBU3MBI.

PackpriBath copepkaHre TEPMUHOB U
MOHTHIA: SMOpUOIIOTHS, MOP(HOJIOTHS,
TOMOJIOTHYHBIE U aHAJIOTUYHBIE
OpraHbl,pyAUMEHTHI, aTAaBU3MBI,
OMOXMMHYECKAATOMOJIOTHSI.
XapakTepu3zoBaTh
AMOPHUOTIOTUYECKIE,CPABHUTEIHHO-
MOpPQOoIOrHUecKrue, MOJIECKYIIPHO-
reHeTHYeCKre, OMOXUMHUUYECKHE,
MaTE€MaTUYECKHE METO bl U3yUEHUS




MonekynspHO- FTEHETUYECKUE,
OHMOXMMHUYECKHUE U
MaTEeMaTUICCKUE MCETOIbI
M3YYCHUSIBOIIOLUH.
T"'oMon0THYHBIC TCHBI.
CoBpeMeHHbBIE METO/IbI IIOCTPOCHHUS
dunnoreHeTUYECKNX iepeBbEB.
XPpOMOCOMHBIE MyTallUX U
JBOIIOIUSAT€HOMOB.
JdemMoHcTpanuu

[Toptpetsi: K. M. bap,

A. O. Kopanesckuii, ®.
Miromnep,d. I'ekkens.

TaOJauIbl U CXEMBI:

«Havanpabple cTagun
SMOPHOHAIBHOTO Pa3BUTHUS
MTO3BOHOYHBIX )KUBOTHBIX),
«["OMOJIOTHYHBIC ¥ aHAJIOTHYHBIC
oprassl», «PyaumMeHTs,
«ATaBU3MBI»,

«XpoMOCOMHBIE HAOOPBI
YeJI0BEKa UIITUMITaH3eY.
OoOopynoBaHue: KOJUICKIINH,
repbapuu, MyJISDKH TOMOJIOTUYHBIX,
AQHAJIOTMYHBIX, PYIUMEHTAPHBIX
OpraHoB W aTaBU3MOB

HBOJIIOLIMH.
OOBACHATH 3HaUECHUE
AMOPHUOJIOTUHN,CPABHUTEIBHON
MOpP(OI0TrHH,

MONEKYNAPHOM FEHETUKM,
6noxnmmm, OnonHpOpMaTUKU

JUISL U3YYEHUSIBOIIOIUU
OpraHU3MOB.

Onenusars Bxiaag A. O.
KoBasieBCKOTOB pa3BuTHE
HBOJIIOIIMOHHOTO YYEHHUSI.
OnuceiBaTh reHETHUECKHE
MEXaHHU3MbIIBOJIIOIIMN OHTOTEHE3a U
MOSIBJICHUSI 3BOJTIOIIMOHHBIX
HOBIIIECTB.

[TpuBOANTE MpUMEPHI ATABU3MOB U
PYAMMEHTApPHBIX OPTaHOB Yy
Pa3INYHBIXOPTraHU3MOB U OOBSACHATH
HNPUYMHBI UX MOSBICHHUS.
[TprBOANTE MPUMEPHI TOMOIOTUYHBIX
MaHAJIOTUYHBIX OPraHoB.
CpaBHMBATh CTpOEHHE

OpPraHOBY OPTaHU3MOB

pa3HbIX CUCTEMATHYECKUX

IpyIIL.

[TpuBOAUTE IPUMEPHI
OMOXMMHUYECKOWH TeHHOMN
TOMOJIOTHH.

OueHuBaTh 3HaUE€HUE
OMOMH(POPMATUKUIISA U3YyUCHUS
3aKOHOMEPHOCTEH

HBOJIIOLIMH




Oomume
3aKOHOMEPHOCTH
SBOIOLMHA

OO01mre 3aKOHOMEPHOCTH

(npaBuia) aBomtonuu. /lpunyun
cmenvl pyuxkyuti. HeoOpaTtumMocTs
IBOJIIOLUH.

AJlanTUBHAs paaualus.
HepaBHOMEpHOCTH TEMIIOB
IBOJTIOIUH.
JdemoncTpaumnu_TaOnuIlbl U CXEMBbI:
«['1aBHbBIE HaMPaBIEHUS 3BOJIIOLUN,
«O0111e3aKOHOMEPHOCTH IBOJTIOLIUN

PackpeiBaTh conepxaHue TEPMUHOB U
HNOHATHUI: cMeHa (PYHKIMI OPTraHoB,
HEOOPaTUMOCTD IBOJIIOIUH,
aJlanTHBHASIPAIUALIHS,
HEPaBHOMEPHOCTh TEMIIOB 3BOJIIOINH,
Yyepe0BaHHE IIaBHBIX

HanpaBAEHW 9BOIOLUN.
AHaNM3UPOBATH TIPUIMHBI
yepe0BaHUATIaBHBIX HalpaBICHUM
HBOJIIOLIMH.

[TpuBOIUTH TIPUMEPHI TTPOUCXOXKICHUS
OpraHu3MOB OT
HeCTeINaTu3UPOBAHHbBIX MTPEIKOB U
UXIPOrPECCUPYIOLIEN
crerain3almH.

OOBACHATD TPUUUHBI
HEPaBHOMEPHOCTUTEMIIOB SBOJIIOIIH.
[IpuBOAUTH MPUMEPBI
aJanTUBHOMpAAUALUN Y

OpraHU3MOB.

OOBACHATH NPUYHUHBI HEOOPATUMOCTH
SBOJTIOIUHT

«IIpoucxoxnenue u
pa3BuTHE )KM3HHU HA
3emiie»

T'unoresnl
BO3HHKHOBEHHS JKU3HU
Ha 3emiie

15

Hay4nbie runortess
MPOUCXOXKACHUS KU3HU Ha 3eMIIe.
AGuoreHes u maHCIepMusl.
JloHayuHble IpeACTaBIECHUS O
3apOKJICHUH KU3HU
(kpeaunonusm). ['unoresa
MOCTOSIHHOTO CaM03apOXkKACHUS

PackpeiBath coziepaHnre TEpPMUHOB
WITOHSITUI: KpeallMOHU3M, BUTAJIU3M,
naHCcIepMus, abHOTreHe3.

N3narate Hay4HbIE TUNIOTE3BI U
TEOPUMIIPOUCXOKICHHUS )KU3HU Ha
3eme.

OnuenuBarth Bknag @. Penu,

https://resh.e

du.ru/subject
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JKU3HU U €€ ONPOBEPKECHHUE
onelTamu ®. Penn,JI. Ciamnannany,
JI. TTacrepa.

[Ipoucxoxaenue

JKM3HU U

acTpoOHOJIOT S
JdemMoHcTpanuu

MNopTpeTtbl: . Pean, /1.
CnannaHuaHu, /1. Mactep.
Tabauiel 1 cxembl: «Cxema
oneiTa O. Peqny», «Cxema ombiTa
JI. ITacTeparno uzydeHuro
CaMO3apOKICHUS

KHU3HHN

JI. Cnamnanuanu, JI. TTactepa

B (hOpMUpPOBaHKE HAYYHBIX B3TJISI0B
Ha TIPOUCXO0KJICHUE )KU3HH Ha 3eMIIe.
Hepeqncnmb CTaauu pa3BUTUA
JKW3HUHA 3eMJie, COTJIacHO TEOpUHr
O6uomnos3a

https://resh.e

du.ru/subject
[lesson/3874/

OCHOBHEIE dTaIbl
HEOpPraHU4YeCcKoi
3BOJIIOIUHU

OCHOBHBIE 3TaIbI
HEOPraHUYECKONIBOITIOLNH.
[TnaneTapHas (reojoruvyeckas)
3BOJIIOLIHSL.

XUMHUYECKas DBOJIIOIIHSL.
AOWOTCHHBIMCUHTE3 OPraHUYECKUX
BEILIECTB

n3 Heoprannueckux. OneiT C.
Munnepau I'. FOpu. O6pazoBanue
MOJIUMEPOB

u3 MoHoMepoB. KoariepBaTHas
runote3a A.1. Onapuna,
TUI0TEe3a ePBUYHOTO OyIboHa
Jx. XonaelHa,reHeTu4ecKas
runotesa ['. Ménnepa. Pu6o3umel
(T. Yek) u runoresa

«vupa PHK» V.

MMOBTOPHOTO BOBHUKHOBEHUS KU3HH
Ha3emie

https://resh.ed

u.ru/subject/le
sson/3885/
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lun6Gepra.

dopmupoBaHue MeMOpaH

¥ BOSHUKHOBEHHE
IPOTOKJIETKH.
JdemMoHcTpanuu
Hoptpetsi: C. Muinep, I
Opu,A. U. Onapun, Jx.
Xounpnenn, I'. Mémnep.
Tabmuiet u cxembl: «Cxema
onbiTaC. Musnepa, I'. FOpuy,
«OTansl

HeopraHNYecKoM 3BONIIOLIUM Y.
BupryanbHas n1adopaTropHas
padora

«MoenupoBaHue OIBITOB
Muinepa—tOpu o u3ydeHuto
aOMOTeHHOTO CHHTE3a
OPraHNYEeCKUX COCTUMHEHUHN

B IIEPBUYHON aTMochepe

Uctopus 3emnu u
METO/IbI €€ U3yUCHUS

Hctopus 3emimn u MeToIbl €€
n3ydeHus. Mickomaempie
OPraHUYeCKUEOCTATKH.
['eoxpoHomorus u €€ MeTOoIbI.
OtHocHTeNnbHAas U a0COJIIOTHAS
TF€OXPOHOJIOTHSL.
['eoxpoHoJOrHUYEcKas IIKana: 30HbI,
3PBI, IEPHOJIBI, ATIOXH.
JdemoHcTpaunu

TaOauIbl ¥ CXEMBL:
«"eoxpoHoIOrHUECKas KA.
OobopynoBanue:

KOJIJICKIIUT

PackpriBaTh copepikaHne TEpPMUHOB
UTIOHSITHI: T€OXPOHOJIOTUS
(oTHOCHTEIBHAS, A0COJIIOTHAS),
OKaMEHEJIOCTH, METO/IbI
TEOXPOHOJIOTHH,
TEOXPOHOJIOTUYECKASIIIKANIA: SOHBI,
9pbl, IEPUOJIBI, STIOXH.
XapakTepru30BaTh METO/IbI U3YUECHUS
HUCTOPHUH 3EeMJIH.

[lepeuucnars pazaenbl
TE€OXPOHOJIOTUYECKON HTKAIBI.
OreHuBaThH 3HaAUCHUE
HCKOTMIAEMBIXOCTATKOB JJIsI

https://resh.e

du.ru/subject
/lesson/3885/
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OKaMEHEJIOCTEH,

MOJIE3HBIX

MCKOTIAEMBIX; MYJISKH
OPraHUYECKUXOCTATKOB
OpraHU3MOB.

JlabopaTopnas pabora
«M3ydenue u onucanue
HCKOIIAe€MBIXOCTATKOB JIPEBHUX
OpraHU3MOBY

U3YYEHUS UCTOPUU PA3BUTHS
JKU3HU Ha 3eMJIe.

OOBACHATH XapaKTep pacipeeIeHUs
MCKOIIAEMBbIX OCTATKOB B 36MHOM
kope.CpaBHUBATh METOIbI
a0COIIOTHON U

OTHOCHUTEIJIBHON T'€0XPOHOJIOTHH

HauanrpHabIe dTams!
OPraHN4eCcKou
SBOJIIOINH

HauanbHele 3Tars! opraHun4ecKoin
spomronuH. [losBlieHrEe ¥ YBOJIOIHS
MEPBBIX KIETOK. DBOJIFOIUS
MeTabom3Ma. Bo3HUKHOBEHHE
TIEPBBIX

akocuctem. CoBpemeHHble
MUKPO6Hble OMOTIIEHKN KaK aHaIoT
MEePBBIX

Ha 3emJIe coOoOIIECTB.
Crpomatonutsl.IIpokaproTsl u
J3YKApUOTBHI.

[IpoucxoxaeHue 3ykapuoT
(cumbuorenes).

OBOJIOIUOHHOE

IIPOUCXO0K/IEHHE BUPYCOB.
JleMmoHCTpamun

Tabaunel 1 cxembl: «HavanbHbie

3TaNbIOPraHUYECKOH IBOIFOLII,
«Cxema 00pa3zoBaHMsI IYKapUOT
nyTéM cuMmbuorenesay», «CtpoeHue
BUpYCa»

PackpsiBaTh conepkaHue TEPMUHOB U
MMOHATHHN: «I10CHETHII
YHUBEPCATBHBIMOOITUHN TTPEIOKY,
OJHOKJICTOYHBIE OPTaHU3MBI,
MIPOKAPHOTHI, DYKAPUOTHI,
cumbuoreHes. XapakTepu3oBaTh
HaYaJIbHBIC ATAIBIOPTAHUYECKOU
SBOJIIOIUH.

[TpuBoUTH IPEMEPHI aPOMOPGHO30B
MIEPBBIX OTHOKJICTOYHBIX
OpPraHu3MOB.

XapakTepru30BaTh OCHOBHBIC
MOJIOKEHUS U IOKA3aTeJIbCTBA
THIOTE3bICHMOHOTEHE3A.
Jloka3bIBaTh MOJTYaBTOHOMHOCTD
MHUTOXOHJIPUH U TUTACTH]I, UX
MIPOUCXO0KICHHUE OT
MIPOKAPUOTHYCCKUXKIICTOK.
JlenaTh BHIBOABI O 3HAUCHUHU
BO3HUKHOBEHHUS

dboTocunHTeE3A,

dbopMupoBaHus sapa A8
TAIbHEUIIIETOpa3BUTHS )KU3HU HA




3emue.
XapakTepru30BaTh TMIIOTE3bI
MIPOUCXO0KICHHS BUPYCOB

DBOJIIOLUS SYKapHOT

[Ipoucxoxaenue
MHOTOKJIETOYHBIXOPTraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX
TPy MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemMoHcTpanuun

IToptper: N. 1. Me4yHUKOB.
Tabauiel 1 cxembl: «HavanbHbIe
ATANBIOPTaHUIECKOH IBOJIIOIINY,
«Cucrema KHUBOM TPUPOIbDY

PackpsIBaTh conepkaHre TEPMUHOB
UITOHSATHN: IPOKAPUOTHI, DYKapHUOTHI,
MHOTI'OKJICTOYHOCTbD, CIICIIUAIN3allusa
KJICTOK, BUPYCBHI.

XapakTepru3oBaTh

MIPOUCXOXKICHUE

MHOTOKJICTOYHBIX OPraHu3MOB.
CpaBHHBATh OCOOEHHOCTH
JyKapuOTHUYECKUX U
MIPOKAPUOTHUYECKUXOPTaHU3MOB.
Ha3sbiBaTb OCHOBHblE apoOMOpPPO3bI
JyKapuoT U OLICHUBATh UX 3HAUCHUE IS
JAJIbHEUIIET0 pa3BUTHSI KU3HU

OCHOBHBIC 3TaIbl
3BOJIFOIUHA
PACTHUTCIIbHOTO MUpPa

OCHOBHBIC ATAITBI BOJIIOIHI
BBICIIMX pacTeHuil. OCHOBHbIE
apomopdo3bl pacTeHuil. Beixos
pacteHuli Ha cymy. [losiBieHue
CIIOPOBBIX PACTCHUH U 3aBOCBaHUE
uMH cyiid. CeMEHHbIE paCTEeHHUS.
[IpoucxoxaeHne BETKOBBIX
pacTeHUN.

JdemoncTpanuu

TaOauIbl U CXEMBL:
«Apomopho3sIpacTeHUID»,

PackpriBaTh cosiepkaHue TEPMUHOB U
HOHSATHN: BOJOPOCIH, PUHHOQHTEL,
MXH, TaIOPOTHUKOOOpa3HEIE,
CEMEHHBICTIATIOPOTHHKH,
rOJIOCEMEHHEIE,
HOKPBITOCEMEHHEIE, Oecrioioe
HoKoJIeHHe (cnopour),
MIOJIOBOETIOKOJIEHUE

(rametodur).

[TepeuncnsaTb OCHOBHBIE 3TaIbI
HBOJIIOIUH PACTUTEILHOIO MUpA.




«PurMODUTEIY,
«OTHOKJIETOYHBIE BOJOPOCIIN,
«MHOTOKJIIETOYHBIE BOJIOPOCIN,
«Mxny, «ITanmopoTHUKNY,
«l"onocemeHHbIE paCTEHUSD,
«OprasbIBETKOBBIX PACTEHUI.
O06opynoBanme: repbapuu
pacTeHUMpPa3TUYHbBIX OT/IENIOB.
IIpakTnueckas padora
«3yuenne ocobeHHOCTEN
CTPOEHUSIPACTEHUI Pa3HBIX

HasbiBaTh OCHOBHBIE
apoMopdo3bIpacTeHul u
OIIEHUBATh UX HBOJIOIMOHHOE
3HAYCHHE.

CpaBHUBATh OCOOEHHOCTH
CTPOEHUSIPACTEHUIN Pa3HBIX
OT/ICJIOB

OTZIEIOB»
OcHOBHBIE ATanb OcHoBHbIE ATaMbl PackpbiBaTh coziep:kaHre TEPMUHOB U
9BOJIFOLIMY )KUBOTHOTO 3BOJIIOLIMMKUBOTHOTO MOHATUI: IPOCTENIINE,

MUpa

Mupa. OCHOBHBIE

apoMop(h03bl JKUBOTHBIX.
Benackasayna. KemOpuiickuit
B3pbIB —

noAaBneHne COBpeMEHHbLIX TUMOB.

[TepBbie XOpIAOBBIE JKUBOTHBIE.
JKu3HBEB BoZE. DBOJIIOLINS
ITO3BOHOYHBIX.
IIpoucxoxaenue

aMmpuOuii UpenTUIH.
IIpoucxoxaenue
MJICKOITMTAIOIINX U ITHII.
[IpuHLHN KIFOYEBOTO
apoMopdosza. OcBoeHume
0CCIIO3BOHOYHBIMU U
IMO3BOHOYHBIMHKHBOTHBIMH

CYIIIH.

MJIaCTHHYATHIC, KMIIIEYHOIIOIOCTHBIE,
IUIOCKHE YEPBH, WICHUCTOHOTHE,
PBIOBI, 3eMHOBOIHBIE,
npecMblKatoLmecs, NTULbI,
MJICKOTIMTAIOIINE, IKTOICpPMA,
SHTOJIEpPMa, Me30JIepMa,
JIBYCTOPOHHSISICHMMETPHS,
TEIIOKPOBHOCTb.

[TepeuunciiaTh OCHOBHBIC
STAIBIIBOJIIOIUHU 5KUBOTHOTO

MHpa.

Ha3piBaTh OCHOBHBIE ITpeaIalTAI|H,
CIOCOOCTBOBABIIINE BBIXOLY
JKUBOTHBIXHA CYIy.

OrneHuBaTh 3HaUCHUE Pa3BUTHUS
HEPBHOW CHUCTEMBI TSI
MPUCTIOCOOTCHUSKUBOTHBIX K




JdemMoHcTpanuu

Tabnuiel U cxembl: «Cxema
Pa3BUTHSDKUBOTHOTO MUPAY,
«Apomopho3s

JKUBOTHBIX», «[Ipocreitmmey,

«KHIIIeYHOIOIOCTHEICY,
«ITnockue uepBuy»,
«Hnenucronoruey, «PuIObI»,
«3eMHOBOIHBIEY,
«IIpecmbikarommecs», «IITunpm,
«MIIeKOTUTAIOLIHEY.
OoOopynoBanue: KOJUICKIIMA
HACEKOMBIX; BIIYKHBIE
npenaparsbl

YKUBOTHBIX; PAKOBUHBI
MOJUTFOCKOB;KOJIJIEKLIUH
UTJIOKOXKUX; CKEJIEThI
MTO3BOHOYHBIX )KUBOTHBIX; Yy4ena
NITULIA 3BEPE.

IIpakTnyeckasi padora
«M3ydenne ocoOCHHOCTEN CTPOCHUS
IT03BOHOYHBIX )KMBOTHBIX)

YCJIOBHUSIM OKPYKAIOLIEH CPEJIbI.
OOBACHATH TPUUYUHBI IBOJIFOLIIOHHOTO
paciBeTa HaCeKOMBIX, KOCTHBIX PBIO,
IITHULI, MJICKOITMTAIOIINX

Passutue xxusuu
Ha 3emiie

Pa3BuTue )xu3Hu Ha 3eMiie 1o 3pam
Y MepUoJIaM: apXe, MpoTepo30H,
Taje030i, Me30301, KalHO301.
OO0mras xapaKTeprucTHKa KJIuMaTa u
Ie€0JIOTMYECKUX IMPOIIECCOB.
[TosiBnennen pacuBeT XapaKTePHBIX
OpraHU3MOB.

YrneobpazoBaHue: ero

YCIIOBHSI UBJIUSIHUE HA

ra30BbIid COCTaB aTMOCHEPHI.

PackpbiBaTh cojiepkaHre TEPMUHOB U
MIOHSATHUI: apXe, apxeOaKTepuH,
[IMaHOOAKTEPHH, TTPOTEPO30H,
naneo3oi, keMOpui, OpIOBUK, CHILYD,
JIEBOH, KapOoH, niepmb, [1aHres,
Teruc, Tpr10O6UTHI, PUHUODUTHI,
PaKOCKOPIIMOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, Me30301, | 'OH/1BaHa,
JlaBpasusi, Tpuac, ropa, Mei,
XBOWHBIEC,'MHKIOBBIE, CATOBHUKOBEHIE,




MaccoBble BBIMUPAHUS —
9KOJIOTMUECKNE KPU3UCHI
npouwioro.lIpuanser n
CJIEJICTBUSI MAaCCOBBIX
BbIMUpaHuil. CoBpeMEHHBII
9KOJIOTHYECKUI KPU3HC, €T0
ocobenHoctu. [Ipobnema
coxpaHeHUs0nopazHooOpasus Ha
3emue.

JdemMoHcTpanuu

Tabnuibl u cxemsbl: «Pa3Butne
JKU3HUB apXEHUCKOU 3pe,
«Pa3Butue XuU3HU B
MPOTEPO30MCKOM 3pey, «PazButne
JKU3HH B AJIE030MCKOM 3pey,

«Pa3BuTHE KN3HU B ME3030HCKOM
apen,

«Pa3BuTHE XHU3HU B
KaitHO30MCKOMAPE»

OeJIeMHUTBI, AMMOHUTBI, IMHO3aBPHI,
apXEONTEPHUKC, MOKPHITOCEMEHHBIE,
KaiHO301, majieoreH, HeOreH,
AQHTPOIIOTeH, MacCOBOE
BbIMUpaHuE. XapaKTEPU30BaTh
pa3BUTHE KU3HU HA 3eMJI€ 10

’paM U NepHoaM.

YcranaBnuBaTh 3aBUCUMOCTH MEXKTY
re0JIOTHYECKUMU TTPOIIECCAMHU,
W3MEHEHUSIMHU KIIMMaTa u
MPOLECCAMUB KUBOM IPUPOJIE.
OOBACHATH MPUYUHBI pACIIBETA
CHUCTEMAaTUYECKUX TPYIIIT
OPraHrW3MOBB PA3JTUYHBIC APBI U
MIEPHOIBI.

AHanMM3UpOBATH NPUYUHBI U
CJIEICTBUSIMACCOBBIX BBIMUPAHHIA.
Ha3zbiBaTh 0cHOBHBIE apoMOP(}O3bI
PacTeHUI U XKUBOTHBbIX.
[TpuBOIUTH IPUMEPHI
NEePEeXOIHBIX(OPM OPraHU3MOB.
AHaNM3UpOBATH MYTH
petIeHUATTPoOIEMbI

COXpaHEHHUS

O6ropa3zHooOpasus Ha 3emiie




CoBpeMeHHas cucrema
OpPraHUYECKOTO MHpPa

CoBpemeHHas cuctema
opraHuyeckoro mupa. IIpuHiunsl
KJIaccu(UKAIH OPraHU3MOB.
OcCHOBHbBIE CUCTEMATUYECKUE
IPYIIbl OPTaHU3MOB.
JdemMoHcTpanuu

TaOauITeI U CXEMBL:
«CoBpeMeHHasicucTema
OpPraHUYECKOIro MHPay

PackpsiBaTh cosiep:kaHre TEPMUHOB
UTIOHSITHI: OaKTEePHH, apXeH,
BBICILIME PACTCHUSA, 3€IEHBIC
BOJIOPOCIIH,

OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBH/IHBIE,
MarnopOTHUKOBUIHBIE,
XBOIIEBUIHBIC, TIJITAYHOBU/IHEIE,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIC, ITPOTHUCTHI,
KHUIIIEYHOTIOJIOCTHBIE, TJIOCKHE
YepBH, KPYIJIbIC YEPBH,

KOJIbYaThIC YEepBH,
YJICHUCTOHOTHE, MOJUTIOCKH,
UTJIOKOXKHE, XOPJOBBI€, TPHUOHI,
JMIIAWHUKH, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CHUCTEMY OPraHUYECKOTO MUPA;
Ha3bIBATh OCHOBHBIE
CHUCTEMaTUYECKUETPYIIIbI
OPraHu3MOB.

OOBACHATH MIPUHITUTIBI
KJ1acCu(pUKAIMUOPTraHU3MOB.
[lepeuncnarb OCHOBHBIE
MPU3HAKUIIPOKAPUOT, PACTCHUH,
JKUBOTHBIX,

rpnbos, KpacHbIX U Bypbix BOAOPOCAEN.
[IpuBOAMTE MpUMEpPHI IPEACTABUTENECH
OCHOBHBIX CUCTEMATHYECKUX TPy
OpraHu3MOB




«IIpoucxoxkaeHu 10
€ YeJI0BeKa —
aHTPONoOreHe3»
AHTpOTMIONOTHS — 1 Pasnensl u 3agaun PackpbiBaTh cojiepikaHue TEPMUHOB U https://resh.ed
HayKa O YeJIOBEKE aHTPONOIOTHH. MeTo bl HOHSITHIA: aHTPOIIOJIOT U, u.ru/subject/les
AQHTPOTIOJIOTHH. MOP(OIIOTHUS,aHTPOIIOTCHE3, son/4951/
JemoHcTpanuu AHTPOTIOMETPHS,
TaOnuIbl U CXEMBI: PEKOHCTPYKIIHS,
«Meto b1 apXeoJIOTUSL,ATHOTpAPHUSL.
AHTPOIIOJIOT UM, HaseiBaTe pasaeins! u
Oo6opynoBanmue: 3aJauNaHTPOTIOJIOTHH.
MYJISIKA XapakTepru30BaTh METOIbI
OKaMEHEJIOCTeH, AHTPOIIOJIOTHU ¥ CPAaBHUBATH UX
MpPEIMETOB MEXTycO00ii.
MaTepHUATHLHOU KYJIbTYPBI Bbiensate BOTIPOCH SBOJTIOIUHT
IPEIKOBYEIIOBEKA, YyeJioBeKa, UcclieyeMble pu
dboTorpadun Haxo0I0K MTOMOTIIH
MCKOMIAEMbIX OCTaTKOB pa3INYHbIX METOJIOB
YyeloBeKa
Pa3Butne 1 CraHoBieHue PackpriBaTh copeprkaHne TEpPMUHOB
MIpeICTaBICHU I IpEeJICTaBICHUINO UTIOHSTHI: aHTPOIIOTeHHAs TEOPHs,
O MIPOUCXOKICHUH MPOUCXOXKICHUU TpynoBas Teopusi, HOmo sapiens.
YyeJoBeKa yenoBeka. Penuruosusie OuenuBatsp Bkiag Y.

BO33pCHUA.

COBpeMeHHBIe HAy4HbIC TCOPUH.

JleMmoHCTpamumn
IlopTpert: Y. /lapBuH.
TaOauIbl ¥ CXEMBI:
«MeTto bl

aHTpononorun». OGopynoBaHue:

MYIISKHU OKaMeHCHOCTeﬁ,
npeamMcToOB MaTepHaHLHOﬁ

JlapBuHaB pa3BUTHE

MpeJCTaBICHU I

0 TIPOMCXOXK/ICHUU YEJIOBEKa.
AprymMeHTUpOBaHHO

KPUTHUKOBATh

pPennrnosHble NpeacTaBAeHUA O
MIPOUCXO0KICHUH YEJIOBEKA C O3UIUU
€CTECTBEHHBIX HAYK.
XapakTepru30BaTh HAYYHbIE TEOPUU



https://resh.edu.ru/subject/lesson/4951/
https://resh.edu.ru/subject/lesson/4951/
https://resh.edu.ru/subject/lesson/4951/

KYJbTYpPBI TIPEAKOB YEIIOBEKa,
penponykuuu (pororpadun)kapTuH
¢ MU(POJIOTUICCKUMU U
OMONIEHCKUMU CIOKETaMH
MPOMCXOKACHUS YEIOBEKA

MMPOUCXOKACHU YCTIOBCKA

MecTto yenoBeka
B CHUCTEME
OpPraHUYECKOTO MUPA

CX0ICTBO YenoBeKa C

’KUBOTHBIMHU. CHCTEMATHUECKOE
ITOJIOKEHHUE YeJIOBEKa.
CBUIETENBCTBA CXOICTBA

YyeJIoBEKa C JKUBOTHBIMM:
CpPaBHUTEIHHO-

MOP(OJIOrHIeCcKUe,
AMOPHOJIOTHYECKHE,

(hb13M0II0rO- OMOXUMHUUYECKHE,
MTOBEJICHYECKHE.

OT1nnuns JesloBeKa OT JKMBOTHBIX.
[IpsiMox0kIeHNE U KOMILIEKC
CBSI3aHHBIX C HHUM  IIPU3HAKOB.
Pa3BuTHET0JIOBHOTO MO3ra U BTOPOi
CHT'HAJIbLHOMCHUCTEMEL.
JleMmoHCTpamumn

Tabaunel 1 cxembl: «["010BHOM

MO3TYEIIOBEKay,
«YenoBekooOpa3HbIe 00E3bsIHBI,
«Cxerner yenoBeka u

CKeJeT IIMMIIaH3ey,

«PyIuMeHTHI HaTaBU3MBD».
O0opynoBaHue: CKEIET YEIOBEKA;
MOAENb Yepena YeN0BEKA U

PackpsIBaTh conepkaHre TEPMUHOB
UITOHSATHN: PyJIUMEHTHI y YEIO0BEKA,
aTaBU3MBbI y 4EJIOBEKA,
IIPSMOXOXKIEHUE, BTOpast
CUTHAJIbHASICUCTEMA.

OnpenensiTh CHCTEMaTHIECKOE
MOJIOKCHHE YEJIOBEKA B
OpraHu9YecCKOMMHUpE.

BBISIBIIATE 4epTHI CXOACTBA U
Pa3INYHSYEIIOBEKA W KHUBOTHBIX.
XapakTepHu30BaTh CBUICTEILCTBA
CXOJICTBA YEJIOBEKA U JKUBOTHBIX
(cpaBHHTENBHO-
MOPQOJIOTHYECKHE,
AMOpHOSIOTHYECKHE, (PU3UO0IIOTO-
OMOXHMMUYECKHUE,
noBeneHueckue). [IpuBoanuTh
NPUMEPBI AaTABU3MOB U
PYAMMEHTOB Y YeJIOBEKa.
OrnuceIBaTh IPU3HAKU
4yenoBeka,choOpMUPOBABILIAECS

B CBS3U

C ApeBeCHbIM 06Pa30M KU3HU
npeaKoBU MPSIMOXO0XKICHUEM.




yepera HIMMIIaH3€; MOJIEIb KUCTHU
YCJIOBCKA UKHCTHU IIMMITIaH3€.
JlabopaTopnas pabora
«M3yuenune ocobeHHOCTEN
CTPOCHHUSCKENIETA YeIOBEKa,
CBs3aHHBIX

C IPAMOXOKJIACHUCM»

BBISIBIISITE IPHYUHBI
0COOEHHOCTENCTPOEHUS Uepena
YernoBeKa

10 CPAaBHEHHIO C
4eJI0BEKOOOPa3HBIMUOOE3bsIHAMM.
CpaBHUBATH OPYAUITHYIO

JACATCIIBHOCTHYCIIOBCKA U ) KUBOTHBIX.

CpaBHHBATh OCOOEHHOCTH BBICIIIEH
HEPBHOU JIEATEIILHOCTH YEJI0BEKA U
YKUBOTHBIX

JIBroKyIIue CHIIbI

(paxTops)
aHTPOTIOTEHEe3a

JBuxymue cuibl (hakTopsl)
aHTPOTIOTeHE3A:
OMOJIOTHYECKHE,
conuaiabuble. COOTHOIICHUE
OMOJIOTHYECKHUX U
COIMAIBHBIX (haKTOPOB B
aAHTPOIIOTEHE3E.
JdemoHcTpauuu

Tabmuipl 1 cxeMbl: «/[Brkyine
CHJIBIAaHTPOTIOTEHE3a.
OobopynoBanue: MyJsiKU
peIMeToBMaTepruaIbHON
KYJIbTYPbI IIPEIKOB
YeloBeKa

PackpsiBaTh coniepikaHue TEPMUHOB
HUIIOHSITUI: HACJIECICTBEHHAS
W3MEHYMBOCTh, €CTECTBEHHBII
0TOOP,0pyIMiHAS ACSITEIBHOCTD,
TPYIIIOBOECOTPYAHUIECTBO,
001IIeHHe, PeYb.

XapakTepu3oBaTh JBHKYIIUE
CUJIBIAaHTPOTIOTEHEe3a!
OHOJIOTHYECKHE U COIANIbHBIE

OCHOBHBIC cTaanuun
AHTPOIIOI'CHE3a

OCHOBHBIC CTaJlui aHTPOIIOTCHE34aA.

Pannue yenoBexooOpasHbie
00e3bsIHBI(ITPOKOHCYITBI) U paHHUE
MOHTUIBI — O0IIIKE TIPEIKU
4elnoBeKooOpa3HbIX 00e3bsH U
JrOACH. ABCTPaIONUTEKH —
OBYHOIMe Npeaku N1oaen.
YenoBeKyMenblii, epBbIC

PackpeiBaTh conep)kaHue TEPMUHOB
UIIOHSTH: aBCTpalonuTeK, Yenosek
yMedbli, YenoBek npsamMoXo i,
Yenosek reinensoeprckuii, Yenosex
HEaHJePTAIbCKUI, KPOMaHbOHELI,
AEHNCOBCKNI YeNoBeK,
YenosekpasyMHbIH

COBPEMEHHOTO THIIA,

https://resh.e

du.ru/subject
/lesson/3906/



https://resh.edu.ru/subject/lesson/3906/
https://resh.edu.ru/subject/lesson/3906/
https://resh.edu.ru/subject/lesson/3906/

U3TOTOBJICHUAOPY AN

Tpyna. Uenosek

MPAMOXOJSIIMNA U MEPBBIA BBIXO/T
Jrozei 3a ipenenbl AQpuky.
UYenosekreiaenpb0eprekuil —
001muiA IpeI0K HeaHAEPTaATBCKOTO
YeJIOBEKa U YeJI0BEKa Pa3yMHOTO.
YenoBek HeaHIEPTaIbCKUN KaK
BHUJI JIIOJIEH XOJIOJHOI'O KJINMATA.
UYenosek pa3yMHbIN
COBPEMEHHOTO THIA, ICHUCOBCKUI
YeJIOBEK, OCBOCHHE

KOHTHHEHTOB 3a MpejiesiaMu
Adpuxku.llaneoreneruka u
najJjcoreHOMHKA.

JdemoHcTpaunu

[optpetst: JI. Jluku, A. .
Porunckuii, M. M. I'epacumos.
TaOauIbl U CXEMBI:
«3IBOJIIOIIUOHHOEIPEBO
YEJI0BEKa», K ABCTPAJIONUTEK,
«YenoBeK yMembIiiy,

«HenoBeK MPSAMOXOASIININ,
«JIeHUCOBCKMIYEIOBEK,
«Heannepranbiiby,

«KpomanboHiiby, «[Ipenku
YeIIOBEKAY.

Oo6opyaoBanue: Mojenu Topca
MPEIKOB YeJIOBEKA; MYIISHKU
peIMETOB

MaTepUaIbHOU KyIbTYphI IPEIKOB

[AJIEOT€HETUKA.
XapakTepru3oBaTh OCHOBHBIE

CTaJIMMaHTPOIIOTEHE3A.
BbIABIATE IPOrpECCUBHBIE YEPTHI,
IIOSIBUBILIMECS y MIPEAKOB

YeJIIOBeKa Ha Pa3HbIX CTausIX
aHTPOIIOTE€HE3a.

IIpuBOUTE IPUMEPHI IPEICTABUTENIEH

OCHOBHBIX CTaJIMi AaHTPOIOreHE3a:

OIHACHIBATh UX aHTPOTIOMETPUUECKHE
JaHHBIE, 00pa3 )KU3HU U OPYAUS TPYAA.
CpaBHHUBATH MPEACTABUTEIEH OCHOBHBIX

CTaJIMii AaHTPOTIOTEeHE3a




YCI0BCKa

OBOIIONAA
COBPEMEHHOT
0YeJIOBEKA

DBOJIIOIHST COBPEMEHHOTO
yenoBeka.EctecTBeHHbIN 0TOOD B
MOMYJSAIUASIXYCIIOBEKA.
MyTanoOHHBIN IpOLIECC U
nomumopdusm. [omymnsimonHbie
BOJIHBI, JIpei reHOB, MUTpAITUs
"

«ddeKT ocHOBaTEIN» B
MOMYJISAIASIXCOBPEMEHHOTO
YyeJIoBeKa.

JdemoHcTpauuu

TaOauibl ¥ CXEMBI: «DTaIlbl
DBOIIOIMHYEIIOBEKAY

PackpeiBaTh conepxaHie TEPMUHOB
UITOHATUN: MYTallMOHHBIN ITpOLIECC,
noJIMMOp(U3M, MOMYISIIIMOHHbIE
BOJIHBI, JIpeii( reHoB, MUTpaLus,
«(deKT ocHOBATES.
XapakTepu3oBaTh pOJib
€CTECTBEHHOT00TOOpa B MOMYIISIIMIX
COBPEMEHHOTO YeJIOBEKa.
OrneHuBath poJib MyTallMOHHOTO
nporiecca, MOMyJIILHOHHBIX BOJIH,
npeiida reHoB, Murpamuu, «dddexra
OCHOBATEJIS» B IBOJIIOLIUU
HOMYJISALUICOBPEMEHHOTO YEJI0BEKA.
[TpuBOANTE pUMEpPHI (HPAaKTOPOB,
CHOCOOHBIX BBI3BAaTh
HOMYJISILIUOHHBIEBOJIHBI B 3BOJIIOLIUU
COBPEMEHHOTO

4eJI0BeKa

UYenoBeueckue pachl.
MexaucCIuITMHAPHBIC
METO/IbI aHTPOTIOJIOTUHU

Uenoseueckue pacel. [lonstue o
pace. bonbime pacsr:
eBporeoniHas (eBpa3uiickas),
aBCTPANIO-HETPOUIHAS
(3xBaTOpUANTbHAS ), MOHTOJIOUTHAS
(a3marcko-amepukaHcKasi). Bpems u

PackpriBaTh coqepikaHie TEPMUHOB
UTOHSTHI: paca, pacoreHes, pacusm,
COLIMANIbHBINA JAPBUHU3M.
XapakTepu30BaTh MPU3HAKU
00JbIINXpAC YETOBEKa:
€BPOINEOUTHOM (eBpazuicKoi),




IIyTU PacCeIeHMsl YelIoBeKa 10
riaHeTe. EquHCTBO uenoBedyeckux
pac.Hay4uHast HECOCTOSITEIBHOCTD
pacuzma.

[IpucrocobIeHHOCTH YeTIoBeKa
K Pa3HbIM yC/I0BUAM
OKpYKaloLwen Cpebl.
Bnustaue reorpaduyeckoit
cpenbl U apeiida reHoB

Ha Mop(doJoruio
(hu3HOIOrI0YETIOBEKA.
MexIuCIUIIITMHAPHbBIE
METO/IbI B (hr3ruecKoit
(6buonoruueckoit)
AHTPOTOJIOTUH.
OBOJIOIMOHHAS

AQHTPOIMOJIOTHUS U
NaJI€0aHTPONOJIOTUs
YeJI0BEYECKUX MOIMYIIALUMN.
buocouuaneHbie nccnenoBaHus
IPUPOJIbI YETIOBEKA.
HccrnenoBaHneK03BOIIONUT
OMOJIOTUYECKOTO U
COIIMAJILHOTO B YEJIOBEKE.

JleMmoHCTpamumn

Tabaunel 1 cxeMbl: «Packl yeIoBeKay.

IIpakTnyeckasi padora
«3ydeHne 73KOJI0rnYeCKUX
aZanTaluiyeIoBeKa»

aBCTPaIO-HErPOUTHOMN
(?KBaTOpPHUATBHON ), MOHTOJIOUTHOM
(a3maTcKo-aMepUKaHCKOM).
BrIsIBASTS IPUUMHBI BOSHUKHOBEHHS
yenoseyeckux pac. [Ipusoauts
IIPUMEPHI a1alITUBHBIXIIPU3HAKOB
y IIpeACTaBUTENIEH UeT0BEUECKUX
pac.

IIpuBOIUTE CBUAETENBCTBA
€IMHCTBANPOUCXOKICHUS
yenoBeueckux pac. ConocraBisiTh
aJIalITUBHbBIE THUIIBI JIIOJIEH C
pPacoBBIMU MPU3HAKAMH.

Jloka3pIBaTh HAYUHYIO
HECOCTOATEIBHOCTh pacu3Ma




«IKOJIOTUS — HAYKA O
B3aMMOOTHOIIEHUSIX
OPraHu3MoOB U
HAI0PTraHU3MEeHHbIX
CHCTEM C OKpY:KaloLen
cpenoin»

3apoxaeHue u

pa3BUTHE YKOJIOTUHU

3apoxKaeHUE U PA3BUTHE SKOJIOTHH
B Tpynax A. I'ymOGonbara, K.®.
Pynre,H.A. Cesepriosa, 3.
T'exkens,

A. Tencnu, B.H. Cykauéga.
Pa3nensl nzamaun >xosorun. CBs3hb
9KOJIOTHUH

C ApYyrMmun Haykamu. JleMoHcTpauuu
Hoptpetsi: A. 'ym60abAT,

K. ®@. Pynbe, H. A. CeBeprios,

9. I'ekkenp, A. Tencmm, B. H.
Cykaués.

Ta0manie! u cxembl: «Pasensl
9KOJIOTHU»

PackpsiBaTh coziepkaHue TEPMUHOB
WIIOHSITUI: 3KOJIOT S, ayTIKOJIOTHS,
CUHAKOJIOTHSI, SKOJIOTHS COOOIECTB
MIKOCHCTEM, IKOJIOTHS BUJIOB U
MOIYJISALAMN.

XapaKtepun3oBaTb OCHOBHbIE 3Tarbl
3apOKICHHS U Pa3BUTHUS SKOJIOTUU
KAKHAyKU.

IIpuBOIUTE IPUMEPHI
00BEKTOBU3YUEHUS IKOJIOTHH.
Ha3zpiBaTe OCHOBHBIE 3a1a4H,
CTOsIIIMENnepe]] y4EHBIMU-IKOJIOTaMH.
YcTanaBnuBaTh B3aUMOCBS3b SKOJIOTUU
C IpYrMMH HayKaMu

MeTo 161 SKOJIOTHH.
3HayeHHe
DKOJIOTHYECKUX
3HAHUHU JIs YEI0OBEKA

Metoast 9KOJIOTHH.
IloneBrle HAOMIOOECHUA.
DKCIEPUMEHTHI B
3KOJIOTHU: PUPOTHBIE U
nabopaTopHBIC.
MoienupoBaHUEB YKOJIOTHH.
MonutopuHT

OKpYXaIOLLEN CpeJIbl:
JIOKAJIbHBIN,pETHOHAIIBHBIN U
rI100aIbHBIH.

3HadeHUE DKOJOTHUSCKUX
3HAHUH JJIS YCIOBCKA.
DKOJIOTHYECKOE

PackpriBaTh copepikaHnne TEpPMUHOB
UIIOHSTHI: 1OJIeBbIE HAOTIOACHNUS,
MOHHUTOPHHT OKPYKaIOIEH Cpe/Ibl,
MOJIETTUPOBAHUE, IKCIIEPUMEHT,
MPOrHO3UPOBAHUE.
XapakTepu30BaTh METO/IbI
skostorun.[IpuBoAUTH TpUMEpPHI
MOJIEBBIX HAOIIOJICHUI B 9KOJIOTHH.
BesBiATE 0cOGEHHOCTH
MOHHMTOPHHTA0KPYKAIOILEN CPEJIb
KaK MeToJa

HKOJIOTMUECKUX UCCIIEOBaHUIA.
OO60CHOBBIBaTh 3HAUECHUE

https://resh.e

du.ru/subject
/lesson/5392/

https://resh.e

du.ru/subject
/lesson/5501/

https://resh.e

du.ru/subject
/lesson/4953/

https://resh.e

du.ru/subject
/lesson/4953/
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MHPOBO33PEHHE KaK OCHOBA
CBsI3EHUEJIOBEUECTRA C

MIPUPOIOM.

dopMupoBaHue
9KOJIOTHYECKOUKYIIBTYPBI U
9KOJIOTHISCKOM

TPaMOTHOCTHU HACEJICHUSI.
JdemMoHcTpanuu

Ta0muie! U cxeMbl: «MeToIbl
3KosIorMn», «Cxema MOHUTOPUHTa
OKpy»Katollen cpeabl».
JlaboparopHas pabora «I13yueHue

METOIOB DKOJOTMYECKUX
HCCIIEJOBAHUI)

OKCIIEPUMEHTOB B
9KOJIOrHYCCKUXHUCCIIETOBAHUSIX.
CpaBHuBath 1a00paTOpHBIE U
MIPUPOJTHBIC SKCIIEPUMEHTHI KaK
METOIBIPKOJIOTHIECKHUX
uccienoBanuii. OrieHUBaTh 3HAYCHUE
MIPOTHO3UPOBAHUS KaK METOJa
9KOJIOTHYECKUXHUCCIIETOBAHUM.
O00CHOBBIBATH

HEOOXOIMMOCTh

9KOJIOTHYSCKNUX 3HAHHUI

JUTSI COBPEMEHHOTO YeJIoBeKa

«Opranusmsl
U cpeaa
O0HMTAHUSN»
OKOJIOTUYECKHE
(hakTopsI

DKoyiorudeckue hakTopbl

Y 3aKOHOMEPHOCTH UX
NEUCTBUSL.

Knaccudukanus
9KOJIOTMYeCKUX(PaKTOPOB:
a0MOTHYECKUE,

OMOTHUYECKHNE, aHTPOTIOTCHHbIE.
OO01mKe3aKOHOMEPHOCTH ICUCTBUS
9KOJIOTHYECKUX (DAKTOPOB.
[IpaBunomunumyma (K.
[IInpenrens,

0. JIn6ux). TonepaHTHOCTS.
OBpUOHOHTHBIE U
CTEHOOMOHTHBICOPTAHU3MBI.
JdemMoHcTpanuu

PackpbIBaTh cozepkaHie TEPMHUHOB
UTIOHSATHN: SKOJIOTHYECKUN (paKTop,
OHMOJIOTUYECKU ONITUMYM,
OTPAHUYHMBAOIIHH
(uMuTHpYIOITUI ) (haKkTopP.
Kraccudummposatsb
9KOJIOTUYECKUE(HAKTOPHI O
pa3HBIM OCHOBAHUSIM.
Xapakrepu3oBarh

oO01Ire 3aKOHOMEPHOCTH

JIEUCTBUSA

HKOJIOTHUECKUX

(baxTOpoB.

O060CHOBBIBATH JICHCTBHE 3aKOHA
ONTHMYyMa U 3aKOHa




Ta0nuIibl U CXEMBI:
«DKOJIOTHUECKUEPAKTOPBDY.
Oo6opynoBanme: repbapuu u

OTpaHNYMBAOIIEro(hakTopa.
IIpuBOAUTH IPUMEDHL:
WJUTIOCTPUPYIOLLIUE IEHCTBUE

KOJUJIEKIIMW PACTEHUN U NPABWIAMUHUMYMA,
YKUBOTHBIX,TIPUCTIOCOOICHHBIX OrpaHUYIHUBAOLICIO

K BIIMSHUIO Pa3InYHBIX ¢dakTopa, IBpUOMOHTHBIX U
9KOJIOTUUECKHUX CTEHOOMOHTHBIX

(bakTopoB OpraHu3MOB

AOnotnueckue
(daktopsl. CBeT Kak
SKOJIOTUYECKUI

¢bakrop

Abunotnueckue gaxktopsl. Cer
KaK?IKOJIOTUYECKUN (HaKTop.
evictBue

Pa3HBIX YJaCTKOB COJTHEUHOTO
CIIEKTpaHa OPTaHU3MBI.
DKOJIOTHYECKHUE TPYIITBI PACTEHUHN
1 KUBOTHBIX

10 OTHOILICHHUIO K CBETY.
CurnanabHasipoJib CBETA.
DOTONEPUOAN3M.
JdemoHcTpaunu

Tabnuip! u cxeMbl: «CBETOBOM
CHEKTP», «IKOJOTHUECKHE
TPYIIIbI

YKUBOTHBIX [0 OTHOIIEHUIO K
cBeTy».O0opyaoBanue:
repbapuu CBETOTFOOMBBIX,
TEHETIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTECHUM;
CBETOJIFOOMBBIE, TECHEIIOOMBEIC U
TEHEBBIHOCIUBbBIE KOMHATHBIE
pacTeHusl.

JlaGopaTopHas padora
«Bp1siBIEHUE

PackpeiBaTh copep:kaHue€ TEPMUHOB
UIIOHSTHI: CBET, (POTONEPHUOIU3M.
XapakTtepu3oBaTh JCHCTBUE CBETa
KaK?IKOJIOTUYECKOTO (hakTopa.

CpaBHHUBATH JIECTBUE
pa3HBIX Y4acCTKOB
COJIHEYHOTO  CHEKTpa Ha
OpraHu3MBlI.

BbIsSBISITE 0COOEHHOCTH CTPOEHUS U
KU3HEIESITEILHOCTU PACTEHUN Pa3HbIX
9KOJIOTMYECKUX TPYII 10 OTHOLIEHUIO
K CBETY (CBETOIIOOMBEIE,
TEHENI00VBbIC, TCHEBBIHOCIIUBLIE).
[IpuBOAUTH IPUMEPHI PACTEHU I
Pa3HBIXAKOJIOTMYECKUX TPYIII 1O
OTHOIICHHIO K CBETY.

BhIsSBISITE 0COOEHHOCTH CTPOCHUS U
YKU3ZHEJEATEIIbHOCTH KHUBOTHBIX
Pa3HBIXAKOJIOTHUECKUX TPYIII IO
OTHONICHHIO K CBETY (JIHEBHEIE,
CyMepeuHble, HOYHBIE).

[TpuBOIUTH TPUMEPHI
YKUBOTHBIXPA3HBIX

AKOJIOTHYECKUX TPYIII 1O




MPHUCTIOCOOICHUIA
OpraHru3MoOB K BJIUAHUTIO
CBETa»

OTHOIICHHIO K CBETY.
OO00CHOBBIBATH 3HAUCHHEC
dboTonepuou3Ma B )KU3HU
OpPTaHW3MOBH ISl TIPAKTUKH
CEIBLCKOTO

X03SUCTBA

Abuotnuecku
e(dakTopsbI.
Temmneparypa kax
AKOJIOTUYECKUN

¢bakrop

Temmepatypa kak
9KOJIOTUYECKUUPAKTOP.
[eiicTBre TeMIiepaTypsl

Ha OpraHU3MBI.
[TolikunorepmHsle 1
TOMOMOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIE U
CTEHOTEPMHBICOPTAHU3MBI.
JdemMoHcTpanuun

Tabau1bl U CXeMbI:
«TemnoKpoOBHBIEKUBOTHBIEY,
«XO0JIOTHOKPOBHBIE
JKUBOTHBIEY.
OobopynoBanue:

repOapuy UKOJUIEKIIUH
TEMI0II00UBEIX,
3UMOCTOMKUX,
MOPO30YCTONYHUBBIXPACTEHUI;
yyyena NTUL U 3Bepei.
JlaGopaTtopHnas padora
«BpIsBIEHUE TTPUCTIOCOOICHUI
OPraHU3MOB K BIIUSIHUIO
TEMIIepaTypbI»

PackpeiBaTh conepxaHie TEPMUHOB
WIIOHSTUI: TeMIepaTypa,
MNOMKUIOTEPMHBIE (XOJIOTHOKPOBHBIE),
rOMOHOTEpPMHBIE (TETNIOKPOBHBIE)
OpraHu3Mbl, aHaOKUO03, IBPUTEPMHbIE
OpraHu3Mbl, CTECHOTEpPMHBIE
OpraHU3Mbl, TEPMOPETYIISALIKS.
XapakTepru3oBaTh

JICICTBHE TEMIIEPATYPhI HA
OpraHU3MBlI.

BbIsSBISITE 0COOEHHOCTH CTPOEHUS U
KU3HEIESITEIbHOCTH
MOUKIJIOTEPMHBIX (XOJIOJHOKPOBHBIX)
U TOMONOTEPMHBIX (TEIIOKPOBHBIX)
YKUBOTHBIX.

[TpuBOIUTH IPUMEPHI
MOMKUIOTEPMHBIX(X0JI0JHOKPOBHBIX) U
TOMOHOTEPMHBIX (TEIJIOKPOBHBIX)
YKUBOTHBIX.

BhIsSBISITE 0COOEHHOCTH CTPOSHUS U
KU3HECSITETbHOCTH
TETI0JIIO0MBBIX,3MMOCTONKUX,
MOPO30yCTONYUBBIX PACTECHUN.
[IpuBOUTH IPUMEPHI
TEIUI0JIIO0MBBIX,3MMOCTONKUX,
MOPO30yCTOMYUBBIX PACTEHUN.




IIpuBOIUTE IPUMEPHI 3BPUTEPMHBIX
HUCTEHOTEPMHBIX OPraHNU3MOB.

Aobunornueckue
(daktopsl. BnaxHOCTb
KaK dKOJIOTMYCCKUI
¢bakTo

BiraxHOCTh KaK 3KOJOTHYEeCKHUH
(dakrtop. [Ipucnocobnenus
PaCcTEeHUIK MOIEPHKAHUIO
BOJIHOTO OajaHca.
Knaccudukanus

pacTeHUIIIo

OTHOILIEHUIO K BOJIE.

[IpucnocobaeHuns >KUBOTHBIX

K U3MEHEHHUIO BOJHOTO pexuMa.
JdemoHcTpauuu

Tabau1bl U CXeMbl:
«DPu3HoIornuecKreaanTaluu
KUBOTHBIX).

OobopyaoBanue: repbapun
PaCTeHMI1,0THOCAIIINXCS K
rurpoduram,

KcepoduTam, Me30dpuTam,
KOMHATHBIEPACTEHUS JAHHBIX
TpyIIIL.

JlaGopaTopHas padora
«AHaToMu4ecKre 0coOEHHOCTH
pacTeHuil U3 pa3HbIX MECT
oOUTaHU»

PackpeiBaTh conepxaHie TEPMUHOB
UIOHSTHUM: BIQ&XKHOCTh, TUAPOQUTHL,
TUTPOPUTHI, ME30(PUTHI, KCEPOPUTHI,
’KUBOTHBIE: BOJIHBIE, IOJYBOTHBIE,
Ha3eMHbIE.

XapakTepu3oBaTh JEHCTBUE
BJIQ)KHOCTUKAK SKOJIOIMYECKOT0

dakropa.
BBISIBIIATE 0COOCHHOCTH CTPOCHUS U
KU3HEIEATSITLHOCTH pacTeHui

pa3HBIX JKOJIOTMUECKUX TpyHn To
OTHOIICHUIOK BOJE.

[IpuBOAUTH IPUMEPHI PACTEHU I
Pa3HBIXAKOJIOTMYECKUX TPYIII 1O
OTHOUICHHIO K BOJIE.

BbIsBIsITE aHATOMUYECKHE U
dbuznonoruueckue
MPUCTIOCOOICHUSKUBOTHBIX K
M3MEHEHHUIO BOJHOTO PEKUMA.

[TpuBOIUTH IPUMEPHI BOJTHBIX,
MOJIYBOJIHBIX M HA3€MHBIX KUBOTHBIX




Cpenpl obutanus

Cpenbl 0OMTaHUS OPraHU3MOB:

PackpeiBaTh conepxaHue TEpMHUHA

OpPraHU3MOB BOJIHASI,HA3€MHO-BO3yIIIHAS, «cpena oOUTaHusD».
NIOYBEHHAs, TTTyOMHHAs XapakTepun3oBaTb 0COHEHHOCTH
IIOAOYBCHHAA, BOAHOW, HAa3€eMHO-BO3yLLUHOM,
BHyTpHOpraHu3MeHHas. Ousuko- NOYBEHHOI, FNYBUHHO
7
XUMUYECKHE 0COOCHHOCTH Cpell MOAMOYBEHHO 1
UTaHUA OPraHM3MOB. o
oburta OpraH1smos BHYTPMOPraHU3MeEHHOM cpes,
[IpucnocobaeHunst opranu3MoB K
obutanuma. CpaBHUBATh (PU3HUKO-
JKU3HHB Pa3HBIX CPE/Iax.
XHUMHWYECKHACYCIIOBUS PA3HBIX
_Ir[egIOHCTP aluu cpen oOuTaHus.
g JIUIIBI U CXeMBbI: «CpejIbl BRISIBIISATE YepTHI
OONTAHUAOPTaHINSMOBD. TIPHCIIOCOOIEHHOCTHOPTaHH3MOB K
ObGopynoBaHue: KOIICKINH 0OMTaHMIO B BOJIHOM, HA3€MHO-
JKHUBOTHBIX, O6I/ITaIOH_[I/IX B pa3HbIX BOS}IymHOﬁ, HOLIBGHHOI\/’I,
cpenax BHYTPHOPraHU3MEHHOM cpeiax
obuTaHusl.
[TpuBOIUTH MPUMEPHI OPTaHU3MOB,
00WTAIONINX B Pa3HBIX CpeIax
buonoruueckue buonoruyeckue puTMBI. PackpbIBaTh COAEPKAHUE TTOHATHS
PUTMBI Buemaue HNBHYTPCHHUC PUTMBI. «OMOJIOTUYECKUE PHATMBI».

CyTouHbI€ U TOJAUYHBIE PUTMBI.
[IpucnocobaeHHOCTH
OpPraHUu3MOB KCE30HHBIM
U3MEHEHMSIM YCIIOBUN
AKHU3HU.

JleMmoHCTpamumn

TaOnuub! U cXeMbl:
«buonornueckuepuTMbI».
O0opynoBanue: repdbapuu u
KOJIJICKIIUM PACTCHUN U
KUBOTHBIX,00J1a/1AI0IINX

XapakTepu3oBaTb 0COOEHHOCTH
BHEUITHUX, BHYTPEHHUX, CYTOYHBIX
UTOJIMYHBIX OMOJIOTHYECKIX

putMOB. [IpuBOIUTE IPpUMEPHI
MPOSIBIICHUST OMOJOTUTUYECKUX

PUTMOB Y pa3HbIX OPTraHU3MOB.
BrisBasaTh YepThI
MPUCTIOCOOJIEHHOCTH OPraHu3MOB K
CE30HHBIM  W3MEHEHUSIM  YCIOBHUI
JKU3HU.

OnuceiBaTh  CE30HHBIE  SIBICHUS

B




YepTaMu MPHUCIIOCOOTCHHOCTH
K CE30HHbBIM
NU3MCHCHUSAM YCJIOBI/Iﬁ JKU3HU

JKU3HUOPraHU3MOB, PACIPOCTPAaHEHHBIX
B CBOEU MECTHOCTH

XKuznennsie popmbl
OpraHU3MOB

Kuznennsie Gpopmbl
opranusmoB.llousTHE O
YKU3HEHHOU (opMme.

Kuznennslie popmbl pacTeHUI:
fAepeBbA, KYCTapPHUKMU, KYCTapHUYKMY,
MHOTOJIETHHE TPaBbl, OJJHOJIETHHUE
TpaBbl. JKu3zHeHHbIe (OPMBI
KUBOTHBIX:TUJPOOHOHTHI,
re0OMOHTHI, a3POOHOHTHI.
OcobeHHOCTH CTpOeHHS noOpasa
KU3HH.

JdemoHcTpauuu

Tabauisl u CXEMBI:
«KXn3HeHHbIE dbopmbl
pacTeHui», «Ku3HenHnie

(OPMBI JKUBOTHBIX.
Oo6opynoBanue: repbapuu u
KOJUICKIIUU PACTEHUHN U JKUBOTHBIX
pa3IMYHBIX )KM3HEHHBIX (popM

PackpsiBaTh coziep:kaHue MOHATHS
«OKU3HEHHas (opMa OpraHu3May.
BbIsIBIISATE 0COOEHHOCTH CTPOEHUS U
XU3HeeATeIbHOCTU PaCTEHMI Pa3HbIX
KU3HEHHBIX (QOPM.

[IpuBOIUTE MPUMEPHI pACTEHUI
Pa3HBIX’KU3HEHHBIX (POPM.

BbISBIATE 0COOCHHOCTH CTPOEHUS U
KU3HEICIATEIbHOCTH )KMBOTHBIX
Pa3sHBIX’)KU3HEHHBIX (OPM.

[TpuBOAUTE MPUMEPHI JKUBOTHBIXPA3HBIX
JKU3HEHHBIX (hOPM




buoTtnueckue paxTops

BuoTtnueckue hakTopsl.

Byl Onotnueckux
B3aHMMOJICHCTBHI:

KOHKYPEHIIUS, XUIIIHUYECTBO,
cUMOMO3H ero GOPMEI.
[Tapazutusm,

KOOoTIepalusi, MyTyaJllu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue
B3aUMOJICUCTBUS (TOMMYECKHE,
dhopuueckue, habpuyueckue).
3HaUYeHNEONOTHUYECKHX
B3aUMOJICUCTBHI 1
CYIIIECTBOBAHUS OPTaHU3MOB B
cpene ooutanus. [IpuHiun
KOHKYPEHTHOTO UCKITFOUCHHSI.
JdemoHcTpaunu

Tabauupbl M CXEMBI:
«IKOCUCTEMATIIUPOKOTUCTBEHHOTO
jeca,

«DKOoCHUCcTEMa XBOMHOTO JIEcay,
«llenu nmutanusy, «XUITHAYECCTBOY,
«[Tapazutuzm», «KOHKypeHIU»,

«Cumobnosy, «KoMMeHcamu3sm.
OobopynoBanue:
KOJIICKIIUKUBOTHBIX,
Y4aCTBYHOIIHX

B PA3IMYHBIX OMOTHUYECKUX
B3aMMOJICCTBUSIX

PackpsiBaTh cosiepkaHue TEPMUHOB U
MOHATUI: KOHKYPEHLIHS,
XUITHUYECTBO,TAPA3UTU3M,
MYTYau3M,

KOMMGCHCAJIN3M,

HeTpoduyeckue

B3aMMOJICHCTBHS.

XapakTepu30BaTh BUIbI
OMOTHYECKUXB3aNMOIEHCTBUH.
OOBSACHATH CYLTHOCTD
KOHKYPEHIIUU,XUIIIHUYECTBA,
napa3uTu3Ma, MyTyalan3Ma,
KOMMEHCAJIN3Ma.

[IpuBOUTH IPUMEPHI
OpPraHu3MOB,y4aCTBYIOIIUX B
OMOTHYECKUX B3aMMOJIECHCTBUAX
pa3HbIX TUNIOB. OLICHUBATH
3HaYCHHE OMOTHYECKUX
B3aUMOJICUCTBUI JIJIs1 CYILIECTBOBAHUS
OpPraHu3MOB B CpeJiec OOUTaHUSI.
OO0O0CHOBBIBaTh JICHCTBHE TPUHITUTIA
KOHKYPEHTHOI'O UCKIIFOUCHUS




«IKoJ0rud

BU/IOB U
MONMYyJISILM D
DKOJIOTHYECKHUE DKOJIOTHYECKHE XapaKTEPUCTHUKU PacKpHIBATH CONEPIKAHME TIOHATHS
XapaKTepUCTHKL nomynAgH. Llomynsms Kak «TIOTTYJISIIIAS. https://resh.edu.r
MOTTYJISIIIAH OuoJorudeckas cucreMa. Pojb OLIeHUBATD 3HAUYCHHE u/subject/lesson/
HEONHOPOAHOCTH CPEAEL, HEOJHOPOHOCTUCPEBI, (PU3UIECKUX 3896/
(i)mnquKHXGUapbepOB 1 OapbepoB U 0COOEHHOCTEN OMOIOTHH S
0co0eHHOCTel OMOJIOTHUY BUOOB B
_ | BumoB
hopmupoBaHU HpOCTv‘paHCTBeHHOI/I B (hOPMHPOBAHHH
CTPYKTYpPHI momysisiiiuii. OCHOBHBIE IPOCTPAHCTBEHHOMCTPYKTY DI
TOKa3aTe I TOMYJISIIUH: MOy A,
HHCIICHHOCTS, ITOTHOCTS, [TpuBOAMTH TPUMEPHI TOTYJIALINI
BO3pacTHas U MOJIOBAsi CTPYKTYpa, .
POXKIAAEMOCTb, IPUPOCT, TEMIT g{f};{z};;iﬂmg pacTerm
pOCTa, CMEPTHOCTb, MUTPAITHS. XapaKTepI/I‘BOBaTB
JemoncTpanuu OCHOBHBIEOKOJIOTHUECKUE
Tabau1ibl U CXeMbl: HOKAa3aTENd
«IKOJIOTHUECKUEXaPAKTEPUCTUKHI MOMYIIALMK: YHCIEHHOCTD,
HOIYJSIANY, IJIOTHOCTh,BO3PACTHAS M TI0JIOBAs
«[llpocTpaHCcTBEHHaA CTPYKTYPa CTPYKTYypa, POKIAEMOCTb, IPUPOCT,
nomnyssuum, «Bospactaeie TEMII pOCTa, CMEPTHOCTh, MUTPALIUL.
MUPAMHU/IBI
HOMYJISIIII
DKoJjorudeckas DKOJIOTHYECcKasi CTPYKTypa PackpriBaTh coepikaHne TEpPMUHOB
CTPYKTypa nomynsiun.OlieHKa YHUCIEHHOCTH UTIOHSTHI: TUHAMUKA TOMYJISIUY,
TOTYJISILIAH. MOTMYJISIIIAH. OMOTHUYECKUI MOTEHIINAT

JluHaMuKa MOMmymsuu
U €€ perynsanus

JlvHamuKa nomnyssiuu u eé
peryisanusa. buoTnueckui moTeHuual
MOIYJISIUH.

MoenupoBaHue JUHAMUKA
nonynsiuuu. Kpussie pocra

MOMYJISIIINY,KPUBBIE BBIKUBAHUS,
(bakTOpbI CMEPTHOCTU, EMKOCTh
Cpepl.

OOBACHATH 3aKOHOMEPHOCTH
pasmerneHus ocodeit



https://resh.edu.ru/subject/lesson/3896/
https://resh.edu.ru/subject/lesson/3896/
https://resh.edu.ru/subject/lesson/3896/

YUCJIEHHOCTH NOIYJISALIUH.
Kpussie

BbDKMBaHMsL. Perynsanus
YUCJIEHHOCTUIIOMYJISILIUI: pOJIb
(axTopoB,

3aBUCSIIMX U HE 3aBUCSIIUX OT
IUIOTHOCTHU. DKOJIOTUYECKUE
crparerunuos (r- u K-
CTpaTeru).

JdemMoHcTpanuu

Tabmuier " CXEMBI:
«CKopocTh 3aceseHus
MMOBEPXHOCTHU 3emiu
pa3IUYHBIMU

OpraHu3Mamm»

NOMYJISIIMMHA 3aHUMAaeMOI
TEPPUTOPUH.

OueHuBaTh OMOTUYECKUI
MOTEHLUAINONYJISAIUN Pa3HbIX
OpraHU3MOB.

AHanu3upoBaTh KPUBBIE POCTA
YUCJIEHHOCTH MOIMYJISALNN U
KPUBBICBBDKUBAHMUSL.
O060CHOBBIBaTh MPUUUHBI
CAEPKUBAHUSONOTUYECKOTO
MOTEHIIMajla pocTa U IPUYHHBI
BCIIBIIIIEK POXKIAEMOCTH

Y OTAETbHBIX OPraHU3MOB.
[Tepeuncnare hakTopbl
CMEPTHOCTH,PETYIUPYIOIINE
YUCIIEHHOCTh MOMYJISIUNA PACTEHUI
U JKUBOTHBIX.

OnucheIBaTh HKOJOTHUECKUE CTPATETUN
BUJIOB

DKOoIOTHYECKAs HUIIIA
BUJIA

MoHATNE 06 3KONOrMYECKoM HULle
Buaa. MectoobutaHme.
MHoromepHaamoaenb
aKkonormyeckom Huwwu x. W.
XatunHcoHa. Pa3zmepsl
9KOJIOTHYSCKOM HUIIIH.
[TorenuuanbHasu peaan3oBaHHAsS
HMIIIH.

Bun xak cucrema nomysiquin.
ApeanbiBU10B. Buasl n ux
JKU3HECHHBIE CTPATETHUH.
ODKOJIOTUYECKHE

PackpbiBaTb cogeprkaHue
TEPMWUHOB UNOHATUI:
3KOJIOrMYecKan HULWA, BUA,
apean, MHBA3MA.
XapaxkTepru3oBaTh
MHOTOMEPHYIOMO/IEJIb
sKoJiorndeckou Humu Jx. WM.
XaTyMHCOHA.

[IpuBOIUTH PUMEPBI
DKOJIOTUYECKUXHUII PA3HBIX BUIOB
pacTeHuil u

JKUBOTHBIX.




HKBUBAJICHTHI.
3aKOHOMEPHOCTHU MOBEACHUS U
MUTpaIUil )KUBOTHBIX.
buonornueckuennBazuu
Yy)KEPOJHBIX BUIOB.
JdemMoHcTpanuu

IlopTper: JIx. n.
XarunHcoH. Tabnauiel u
CXEMBI: «Monens
3KOJIOTUYECKON HUIIU

Hx. N. XaTunHcoHay.
OO6opynoBanme: repbapuu
PaCTEeHU;KOJIJIEKIINH )KUBOTHBIX.
JlaGopaTropnas padora
«[IpucnocoGnenus ceMsiH
paCTEeHUMK pacCeICHUIO»

BbIABIATE OTIMYME SKOJIOTHUECKOM
HUIIY BU/IAa OT €r0 MECTOOOUTAHUSI.
['paduueckn nzo06paxxarpb
MHOTOMEPHYIO MOJIEIb
HKOJIOTMUECKOMHUIIN U1 pa3HbIX
BU/JIOB.

BBISABIATE NPUYMHBI PA3IMYHAN

B pa3mepax dKOJIOrMYECKOW HUIIN

y pasHbIX BHUJOB pacTeHUH U
JKUBOTHBIX. AHanu3upoBath
OPUYUHBI W TOCHEACTBHUSI CMEHBI
HKOJIOTUYECKON HUIIN

«IKO0JI0THUA
COO0O0IIEeCTB.
IKoJIorHYec
KHe
CHCTEMbD»
Coo0111ecTBO
OpraHu3MOB
—OMOLIEHO3
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CooO1uiecTBa OpraHu3MOB.
buonenos nero crpykrypa. Casizu

MCKAY OpraHusMamMu B 61/IOI_ICH036.

JleMmoHCTpamumn
Tabaunupl M CXembl:
«CTpyKTYpa
OHOIICHO3a,
«DKocucTemMa
HIMPOKOIMCTBEHHOTO
jecay,

PackpbIBaTh cojiepkaHre TEPMUHOB
WIOHATHIH: OMOIIEHO3, OUOTOIL.
XapakTepru30oBaTh OMOLIEHO3 M €r0
CTPYKTYpbI: BUAOBYIO,
NPOCTPaHCTBEHHYIO, TPODUYECKYHO.
[TepeyunciaTh U NPUBOAUTH
MPUMEPBICBSI3EN MEXIY
OpraHu3Mamu

B OMOILIEHO3€E




«DKOCcHCTEMa XBOMHOTO JIeCay

DKocucremMa

DKocucreMa Kak OTKpbITas
cucreMa(A.Jlx. Tencmm).
OYHKIMOHAIBHBIEOTOKN
OPraHW3MOB B DKOCHCTEME:
MPOAYIIEHTHI, KOHCYMEHTHI,
peayuenTsl. Tpopuueckue
ypoBHH. Tpoduueckue nenu u
CETH.

Abunotuueckue OI0KH
skocucteM.[1o4BbI U MBI B
JKOCUCTEMaX.

KpyroBopoT BelecTB 1 MOTOK
SHEPTUUB IKOCHCTEME.
JdemoHcTpauuu

[Toptpetsl: B. H.
Cykaués,A. JIx.

Tencnu.

TabauIibl U CXeMbl:
«DYHKIIMOHAIBHBIETPYIIIBI
OpPraHU3MOB B SKOCHCTEMEY,
«KpyroBopot BemiecTs B
SKOCHUCTEME,

«lenn nuTanus
(macTOwuiHas,

PackpsiBaTh conep:kaHue TEPMUHOB

u TTOHSITHH: DKOCUCTEMA,
IIPOYLIEHTHI,
KOHCyMeHTI)I, pellyneHTBI,

Tpoduueckue ypoBHH, Tpoduyeckue
(UILEBbIE) LENUU CETH.
Ha3biBaTh CTpyKTypHBIE
KOMIIOHEHTBI?KOCUCTEMBI.
Xapaktepru3oBaTh QYHKIIUU U
IPUBOAUTH PUMEPHI
OpPraHu3MOB

B SKOCHCTEME Ha OCHOBE
UMEIOIUXCA3HAHUHN O PaCTEHUSX,
rpudax,

0aKTepUsX U JKUBOTHBIX.
OnuceIBaTh KPYrOBOPOT BEIIECTB
UIIOTOK SHEPIHH B SKOCUCTEME.
OOBACHATH POJIb OPraHU3MOB

B OMOJIOTMUECKOM
KPYrOBOPOTEBELIECTB U

IIOTOKE YHEPTUU.

[TpuBOIMTE IPUMEPHI
OpraHM3MOB,3aHUMAIONINX
pasHble YPOBHU TPOPUUECKUX




JETPUTHAS)».

O06opynoBanme: repbapuu
pacTeHui; KOJUIEKIUHA HACEKOMBIX;
yyyerna NTUL U3Bepen

UPAMHUL.

CocTaBiiTh CXEMBbI IIEpeHOCca
BELIECTBaM SHEPIUU B IKOCHUCTEMAX
(uenm

nutaHua). CpaBHUBATH NACTOUIIHBIE U
JETPUTHBIE

LeNU TUTaHUs

DKOJIOTUYECKUE OcHOBHBIE MTOKa3aTeIn PackpsiBaTh coqiep:kaHie TEPMUHOB
MU PaMU B sKkocucTeMbl. buomacca u UTIOHSATUN: POAYKIKs, Onomacca,
IPOAYKIMSL. DKOJIOTHYEeCKas NupaMua.
DKOJIOTUYECKHE TUPAMHU/IBI XapakTepu30BaTh IpaBUa
yucen,0MoMacChl U DHEPTUH. SKOJIOTHYECKUX TUPAMUJL
Jemoncrpanun 4pcen,0MOMAacChl U DHEPIHH.
Tabanup 41 CXCMBL. OOBICHATH TPUIHHBI
«DQKosioruyeckas nupaMuIa Pa3IMYHIiB IPOIYKTHBHOCTH
qHcem, «DKosioruyeckas y Pa3HBIX KOCHCTEM.
nupaMuia GuoMacchl», IIpHBOIHTH IpUMepHI
«JKOIOrHYecKast MMPaMHa SHEPTUI)| [1paKTHUECKOTO IPUMEHEHHUS [IPABHIT
9KOJIOTHYECKUX MHPaAMU]L.
CpaBHUBaTh OMOMACCY U MPOTYKIHIO
9KOCHUCTEM CyIIM U MHUPOBOIro OKeaHa
N3menenus Junamura sxocucmenm. PackpriBaTh coepikaHue TEpPMUHOB
coo011ecTB Kamacmpodghuueckue UTIOHSTHI: CyKIIeCCHsI, KIIMMAaKCHOE
—CYKIIECCUU nepecmpouKu. C000I11€CTBO, CYKIIECCHOHHBIN PSI.

Dnykmyayuu. HanpaBiieHHbIE
3aKOHOMEpPHbIE CMEHBI COOOIIECTB
— cykueccuu. llepsuynsie u
BTOPUYHBIECYKLIECCUH U UX
IIPUYKHBIL.

AHTpPOIIOTEHHBIE

BO3JICHCTBUSHA

XapakTepu3oBaTh CyKIIECCUHU:
MEPBUYHBIE U BTOPUYHBIE,
MPUBOIUTHUX MIPUMEPHI U HA3BIBATh
HNPUYMHBI CMEHBI COOOIIECTB.
CpaBHMBATh BpeMEHHbIEC U
KOPEHHBIEOHOT€01IE€HO3bI Ha
KOHKPETHBIX IIPUMeEpax CBOEH




cykueccuu. KnumakcHoe
coobmiectBo. bruopaznoobpaszue u
MONHOTA KPYroBopOTa BELLLEeCTB —
OCHOBA YCTOMYMBOCTM COODOLLIECTB.
JdemMoHcTpanuu

TaGJIHIIBI U CXEMBbI:
«ObpazoBanueboI0TaY,
«IIepBu4Has cykueccus»,

«BoccTaHoBiieHue jeca nocie
MOXKapay

MECTHOCTH.
MonienupoBaTh pe3ynbTaThl polecca
CMEHBI OHMOTE€OIICHO30B O] BIUSIHUEM
AHTPOIIOTreHHOTO (pakTopa

[Ipuponusie
9KOCHCTEMBI

[IpuponHbIE SKOCHCTEMBI.
IKocucmemvl 03€p U pex.
IKocucmemvimopel u OKeaHos.
Oxocucmemvl myHop,n1ecos, cmenetl,
NYCMObIHb.

JdemoHcTpauuu

TaOauIIbl M CXEMBI:
«DKocucrema
ITUPOKOJIMCTBEHHOTO JIeCay,
«DKOoCHUCcTEeMa XBOMHOTO JIecay,
«IKocucTeMa o3epay.
Oo0OopynoBaHue: aKkBapuyM Kak
MOJIENBIKOCHUCTEMEL.
IKeKypeust «IKCKypeust B
TUITHYHBIHONOTEO1ICHO3 (B
nyOpaBy, Oepe3HsIK, eJIbHUK, Ha
CYXOJOJIbHBIA WJIU TTOVMMEHHBIN
JyT, 03€po, 60I0TO)»

PackpsiBaTh coliep)KaHUe TEPMHHOB U
HNOHATHI: (PUTOTIAHKTOH,
300IUIaHKTOH,IPYCHOCTb.
XapakTepru3oBaTh
HPUPOIHBIEIKOCUCTEMBI, UX
OCHOBHBIC

KOMITOHEHTHI (Ha IpuMepe 03epa,
XBOMHOTO ¥ INUPOKOIMCTBEHHOTO
neca).OObSCHATh NPUYUHBI PA3ITUIHON
OuoMacchl MPOJIYLICHTOB
KOHCYMEHTOB B

HPUPOIHBIX

IKOCHCTEMAX.

CocraBnsTh MaCTOMITHBIC U
JETPUTHBICIICIIH ITUTAHUS TPUPOTHBIX
sKkocucTeM. [IpuBOANTH IpUMEpBI
OpraHu3MOB, BXO/ISIIIIUX B COCTaB
(uTOIIIAHKTOHA, 300TUIAHKTOHA,
OeHToCa.

OO60CHOBBIBATh POJIb

SIPYCHOCTHUB JKU3HH Ha3€MHBIX

https://resh.edu.

ru/subject/lesso
n/5501/



https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/5501/

DKOCHUCTEM.
CpaBHuBaTh OMOMacCy U MPOIYKIUIO
BOJHBIX M HA3€MHBIX 3KOCUCTEM

AHTpOTIOTEHHBIE AHTPOTIOT€HHBIE SKOCHUCTEMBI. PackpbiBaTh cojiep:KaHUEe TEPMUHOB U https://resh.edu.r
KOCHCTEMEL Arposkocuctema. ArpoL,eHos. MOHATUIA: arpo3KocncTema, arpoueHos, | u/subject/lesson/
(arposKocHcTEMbI) Pasnunuma mexKay aHTPOMNOreHHbIMU M| MOHOKY/IbTYpa. XapaKTepru30BaTh 4953/
MIPUPOTHBIMHU SKOCHCTEMaMH. OCHOBHBIE
JleMoHCcTpanun KOMITOHEHTBI arpO3KOCUCTEMEI.
Tabuuibl 1 CXeMBI: «ATPOIICHO3Y, [IpuBOAUTE TPUMEPHI arPOIKOCUCTEM.
«KpyroBopoT BelecTB 1 CoCTaBATh LIENMW MUTaHUS
MOTOKIHEPTUU B arporeHo3a.0O00CHOBBIBaTh MPUUHHBI
arporeHo3e». HU3KON YCTOMYMBOCTH arpO3KOCUCTEM.
OGopynoBanue: repoapuu CpaBHUBATbH arpo3KOCUCTEMBI
KyJIbTYpHBIX 1 UIIPUPOJIHBIE SKOCUCTEMBI.
JMKOPACTYLHXPACTCHHIA. XapakTepu3oBaTh POJIb YeIOBEKa
IKCKRypcust «IKCKypCus B COXPAaHEHUH YCTOMYHUBOCTH
B arpo3KoCcUcTeMY (Ha MOJIe UITUB arpod’KOCHUCTEM
TEIUIMYHOE XO3SHCTBO)»
YpOo3KOCHUCTEMBI. YpOosakocucTEMBI. PackpriBaTh cosepikaHne TEpPMUHOB
DKOMOHHUTOPHUHT OcHOBHBIE KOMIIOHEHTHI UTIOHATHI: ypOOIKOCUCTEMA,
ypOO3KOCUCTEM. CUHAHTPOMH3AIMS, TOPOICKAS
lopoackas  duiopa u dnopa,ropoackas dayna,
(ayHa. HYKOMOHHUTOPUHT.
CuHaHTpOMU3aIHsI TOPOACKOM XapakTepu3oBaTh

¢aynbl. buonornyeckoe u
XO35IICTBEHHOE 3HaYCHHE

OCHOBHbBIEC KOMITIOHEHTBI
yp6oskocuctem.OnuchBaTh



https://resh.edu.ru/subject/lesson/4953/
https://resh.edu.ru/subject/lesson/4953/
https://resh.edu.ru/subject/lesson/4953/

arpo3’KOCUCTEM U
ypOOIKOCHUCTEM.
3aKOHOMEPHOCTH
(hopMHPOBAHHSIOCHOBHBIX
B3aUMOICUCTBUN

OpPraHW3MOB B IKOCHUCTEMAX.
Ponv kackaonozo agpghexma u
BUO08-20UPUKAMOPOE (KNIOUEBbIX
81008)

8 pyHKyuoHUposanuu
akocucmem. IlepeHOC 3HEPTHU U
BEIIECTB MEKYCMEKHBIMU
IKOCUCTEMaMH.

YCTONYMBOCTb OPraHM3MOB,
HOMYJNSIMHA U IKOCUCTEM B
YCIOBUSAXECTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3/ICUCTBUIA.
Mexanuszmoi 6030eticmaus
3a2pA3HEHUUPAZHBIX MUNOS HA
CyOOpeanu3MeHHOM,
OpP2aHU3MEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 B030€LCNBUS.
MeTto1010T1sI MOHUTOPHHTA
€CTECTBEHHBIX U
AHTPOTNOTEHHBIX3KOCHUCTEM.
JlemoHCcTpamumn

TabauIIbl U CXeMBbI:

«IIpumepsnt

ypOOIKOCUCTEM.
IIpakTnueckas padora

OMOJIOTUYECKOE U
XO3SIICTBEHHOE 3HAUCHUE
ypOOIKOCUCTEM.
IIpuBOoaUTH IPUMEPHI U
OIIEHUBATHCOCTOSTHUE
ypOO3IKOCUCTEM CBOEH
MECTHOCTH.

BrisiBasiTE OCOOEHHOCTH
ropoJickoi(aopsl U (ayHsbI.
CpaBHHUBaTh YpOOIKOCUCTEMBI U
MIPUPOTHBIE SKOCHCTEMBI




«M3ydenue u

OTHCaHue

ypOOIKOCUCTEMBI

».

JlabopaTopnas pabora

«M3ydenue pasHOOOpa3us METKUX
MOYBEHHBIX WICHHCTOHOTUX B PA3HBIX
IKOCHCTEMAX)
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«bunocpepa —
rJ100aJIbHas
IKOCHCTEMA)

buocdepa. Ctpykrypa
u coctaB orochepsl

buocdepa — obmennanerapaas
000104Ka 3eMJId, TJIe CYLECTBYET
WJIMCYIIECTBOBAJIA )KU3Hb.
PasButHe npencrasieHuit o
o6uocdepe B Tpymax . 3rocca.
VYuenne B.W. BepHanckoro o
ouocdepe. Obnactu 6uochepsr u
eé coctas. JKuBoe BeniecTso
O6uocdepsl nero GyHKIIUH.
JdemoHcTpauuu

[Toptpetsr: B. N.

Bepnanckuit,?. 3rocc.

Tabmuipl u cxemsl: «I'eocdepsl
3eminy, «DyHKIIUHT )KUBOTO
BEIIECTBA»

PackpwiBaTh cojiepkaHie TEPMHHOB U
MOHATUI: Onocdepa, )KUBOE
BEIIECTBO,KOCHOE BEIIECTRBO,
OMOKOCHOE BEIIECTBO, OMOIr€HHOE
BEIIECTBO.

[TpuBOAUTE GOPMYIMPOBKH OCHOBHBIX
nojoxxeHui yuenus B. 1.
Bepnanckoroo 6uocdepe.
Xapaktepu3oBaTh 001acTH OHoCchepbl
WX COCTaB, HAa3bIBaTh 00JIACTH
pacrpocTpaHeHHsI )KMBOTO BEIECTBA
B 000J109Kax 3eMiId U
BBISIBJIATBIIPUYHHBI €70

Pa3IMYHOTO PACIPEICIICHHS.
[epeuncnsath GpyHKIUU
JKHBOTOBEIIeCTBa OHochepsl
(razoBas,

OKHUCIIUTENIbHO-BOCCTAaHOBUTEIbHAS,
KOHIICHTPALMOHHAs1, OMOXUMHUYECKas ).
[TpuBOANTE TPUMEPHI

peoOpas3yIoeroBo31eCTBHS KHUBOTO

https://resh.ed

u.ru/subject/le
sson/5394/



https://resh.edu.ru/subject/lesson/5394/
https://resh.edu.ru/subject/lesson/5394/
https://resh.edu.ru/subject/lesson/5394/

BelecTBa Ha Onocdepy.
AHanu3upoBaTh U

OLICHUBATh OMOJIOTUYECKYIO
MH(}OPMALIHIOO0 II100aJIbHBIX
IKOJIOTUIECKUX

npobaemax 6uocdepsl, MOITyd4aeMyIo
U3 Pa3HBIX HCTOYHHUKOB.

3aKOHOMEPHOCTH
CYIIECTBOBAHHS
ourocdepsl.
Kpyrosopor
BIBCIIICCTB

3aKOHOMEPHOCTH

CYLIECTBOBaHUS OHOC(EPHI.
Oco0enHoctu 6uochepbIKak
r7100aTBbHOM 9KOCHUCTEMBI.
JlnHamuyeckoe paBHOBECHE

B o6uocoepe. Kpyrosopotst
BEIIECTB M  OHOTCOXUMHUYECKHE
ITAKITBI (yrnepona, aszora).
Putmu4HOCTH sIBIEHUI

B Onocdepe.

JdemoHcTpaunu

TabauIIbl U CXEMBbI:
«I"eochepni3emany,

«DyHKIIUHU KUBOTO

BEIIECTBAY,

«KpyroBopot azota B mpupoje»,
«KpyroBopot yriiepojia B Ipupoie»,
«KpyroBopot kuciopoaa B mpupoie»,
«KpyroBopoT BoJibI B IpUPOIE»

PackpeiBaTh copepxkaHue TEPMUHOB
WIOHATHI: riIo0albHast DKOCUCTEMA,
JTMHAMHYECKOe paBHOBECHE,
KPYrOBOPOTHI BEIIECCTB,
OMOTCOXUMHUYECKHE IIUKIIBL.
XapakTepru3oBaTh
ocobeHHOCcTHOHOC(hEPDHI KaK
ra00aIbHOM

9KOCHUCTEMBI.

Onpenenars GyHKIIHIO

o6uocdepsiB 00eCTICYCHIH
OHMOT'CHHOTO

KpYroBOpOTa BEIIIECTB HA IJIAHETE.
XapakTepru30BaTh OCHOBHBIC
KPYrOBOPOTHI: BOJIBI, yIJIepo/ia, a30Ta.
CpaBHHBATh OCOOEHHOCTH
KpyroBOpPOTapa3INYHbIX BEIIECTB.
OneHuBath 3HaYCHHE KPYroBOPOTa
BEILIECTB JIJISl CYIIECTBOBAHMS
JKM3HUHA 3eMiIe.

OOBACHATH POJIb OPTaHU3MOB

B OHMOJIOTHYECKOM
KpPYrOBOPOTEBEIIECTB.

BEISBISITE IMHAMUYECKOE PABHOBECHE




6uocoepsbl. OnenuBarts Bkinag B. W.
Bepnanckoro,
3. 31occa B co3aHue yueHus0 ouocdepe

30HaNBHOCTh
o6uocdeprsl. OCHOBHBIE
OMOMBI CYIIIH.
VYcronuuBocT
bpOHochepsl

30HaIBHOCTH OHOCHEPHI.
[Tonstneo 6mome. OCHOBHBIE
OMOMBI CyIIu:

TYH/Ipa, XBOWHBIE Jieca, CMEIIaHHbBIC
Y IIAPOKOJINCTBEHHBIE JIECa, CTETIH,
CaBaHHBI, MyCTHIHU, TPOTTUYECKHE
jeca,BbICOKOropss. Knumar,
paCTUTENbHBIN U )KUBOTHBIM MUP
OMOMOB CYIIIH.

CrpykTypa v QyHKIHS )KUBBIX
CHCTEM,OIIEHKa UX PECYPCHOTO
noTeHIMana u onochepHbIx
hyHKIIHA.

JdemoHcTpauuu

Ta6auibl 1 cxembl: «OCHOBHBIE
onombIcymny, «KnumaTudyeckue
nosica 3emum», «TyHapay», «Takray,
«CMelIaHHbBIN JIECH,
«IIMpOKOJIMCTBEHHBIN JIECH,
«Ctenby,

«CaBanHay, «I[1ycTbIHS»,
«Tponnyeckuii necy.

O0opynoBanmue: repdapun
pacTeHHii pa3HbIX OUOMOB;

PackpsiBaTh conepikaHre TEPMUHOB
UTIOHSATUI: OMOMBI, TYHJIpA,
XBOMHEIC JIeca, CMEIIaHHEIC JIeca,
ITUPOKOJIMCTBEHHBIC JIECa, CTETIH,
CaBaHHBI, MTYCTHIHU, TPOTTMIECKUE
Jieca,BbICOKOTOPbSI.

IToka3pIBaTh Ha KapTe U
XapaKTepHU30BaTh OCHOBHbBIE
OMOMBICYIIIH.

CpaBHHUBATh 0COOCHHOCTH
KJIUMAaTa,l104YB, PACTUTEILHOTO U
YKUBOTHOTO MUpPa pa3HbIX OMOMOB
CyIIN 3eMJIH.

BbIABNATb NPUYMHBI 30HANBHOCTUB
6uocdepe [puBoaUTH IPUMEPHI
PUTMHYHOCTH

SIBIICHUH B Onochepe




KOJIJICKIIUHU JKUBOTHBIX
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«YenoBek u
OKPY KaIolIasi cpea»
Bo3zneiictBue
yeyoBeka Ha ouochepy

DKOJIOTUYECKHE KPU3HUCHI U

WX Ipu4YnHbL. Bo3zaeiicTeue
YyeJloBeKa

Ha 6buocdepy. 3arpasHeHne
BO3AyLWHOW cpenabl. OxpaHa
BO3/yXa. 3arpsi3HEHUE BOIHOU
cpenbl. OXpaHa BOJIHBIX PECYPCOB.
Pa3pymenue noussl. Oxpana
MIOYBEHHBIX pecypcoB. 3meHeHune
KJIMMaTa.

JdemoHcTpauuu

Tabuuiel U cXeMbl: «3arps3HeHUE
aTMocdepsbl», «3arpsizHeHue
ruapocdepbl», «3arpsi3HeHUE
MIOYBBDY,

«ITapHuKOBBIH P heKT»

PackpsiBaTh conepxanue
TEPMUHOBH MOHATUHN: aTMOc(epa,
BeLL,eCTBa-3arpA3HUTENM, TAPHUKOBBIT
3¢ (deKT, «030HOBAs ABIPaY,
«KHCJIOTHBIC J0XKIN», THIpOchepa,
3BTpOQHUKAISI BOJOEMOB,II0YBA,
3pO3Hs MOYB, MECTULINIBI,
AKOJIOTUYECKUI KPHU3HUC.
AHanM3upoBaTh aHTPONIOTEHHbBIE
bakTopbl BO3/1eHCTBUS HA
ouochepy

(posb "enmoBeka B MPUPOJIE) HA
pa3HbIXATANax pa3BUTHS
YeJI0BEYECKOro 00IIecTBa.
XapakTepu3oBarTh
r100aNbHBIEIKOJIOTUYECKHE
poOJIEMBI;

OCHOBHBIE UCTOYHUKHU
aTMOoC(epHbIX3arps3HeHu;
HKOJIOTHYECKUE MPOOIIEMBI,
CBSI3aHHbBIC

C YBEJIMUEHUEM TPAHCIIOPTA




B KPYITHBIX TOPOJax; 3BTPO(UKAIIUIO
BOJIOEMOB; TTOCJICCTBHUS
3arpsi3HEHUSABOJ] XUMUYECKUMHU
BEILIECTBAMU; BO3/ICHCTBHE YEIIOBEKA
Ha [MOYBEHHBIMIIOKPOB.
AprymMeHTupoBaTh 3HaUCHUE
HKOJIOTUYECKHUX 3HAHWU B PELICHUN
BOITPOCA O MOJICPKAHUN
YCTOMYUBOCTH

6uochepsl

AHTpONOreHHOe
BO3/ICHICTBUE

Ha PacTUTEJIbHBIN U
YKUBOTHBIN MUD.
Oxpana nmpupoabl

AHTPOTIOTEHHOE BO3/ICHCTBHE
Ha paCTUTENbHBIN U KUBOTHBIN
mup. OXpaHa pacTUTEIBHOTO U
XKUBOTHOroMHpa. OCHOBHBIE
IPUHLIMIIBI OXPaHbI IPUPOIBI.
Kpacnpie kauru. Oco60
OXpaHsieMble PUPOIHBIE
tepputopuu(OOIIT).
Boranuueckue cajpl u
300JI0TMYECKUE TTapKH.
JdemoHcTpauuu

Tabauie! u cxembl: «Ocobo
OXpaHsieMble PUPOIHBIE
TEPPUTOPU.
O6opynoBanue: Gpororpaduu
OXpaHsIeMbIX PACTCHUI U
»>kuBOoTHBIXKpacHoi kHuru PO,
KpacHoii knurupernona

PackpriBaTh coseprkaHue TEpPMUHOB
WIIOHSITUI: COKpaIlleHUE
O6ropa3zHoo0pasus, oxpaHa MPUPOIbL,
0c000 oXpaHsieMble TPUPOJIHBIE
tepputopuu (OOIIT),
OoTaHHYECKUIica, 300J0THYECKHI
napk.

XapakTepu30BaTh IUIAHETAPHYIO
POJIbPACTEHUH U )KMUBOTHBIX.
[TpuBOIUTH MpUMEPHI IPSMOTO U
KOCBEHHOTO BO3/ICHCTBUS
YeJIOBEKaHa PaCTUTEIbHBIN U
JKUBOTHBIN MUP.

XapakTepu30BaTh MPUHIIUIIBI
«BcemupHoii cTpareruu
OXPaHBITPUPOBI».

[lepeuucnarb 0COOEHHOCTH
pa3nnuHbIXOOIIT.

ITpuBouts npumepst OOIIT,
PacIoJIOKEHHBIX B CBOEH
MecTHOCTH.J[0Ka3bIBaTh Ha




IIpUMeEpax OMACHOCTbCOKPAIICHHUSI
OMOJIOTUYECKOTO pa3HO00pa3us
3emin.

[TpuBOIUTH IPUMEPHI PEIKUX U
MaJIOYUCIIEHHBIX BUJOB PaCTEHUN
MKUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHBIX B KpacHble kHUTH

pernoHoB u Kpacnyro kaury PO

PannonansHoe
MIPUPOIONIOIB30BAHNE
1 yCTOMYHBOE
pazBuTHe

OcCHOBHbBIE IPUHLIUIIBI
YCTOMYHBOTO Pa3BUTHUSA
YeII0BEYESCTBA U TTPUPO,IBI.
Pammonanbaoe
MIPUPOIOTIOTE30BAHHEH
coXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpa3us 3eMin.
OO0mIre 3aKOHOMEPHOCTH
I100aTBHBIX
9KOJIOTMYECKUX
kpu3ucoB. OcoOEHHOCTH
COBPEMEHHOTO KpH3HCa

U €ErOBEPOSITHBIC

MOCJIEACTBHAL.

PasButne METOI0B
MOHHUTOPHHTA pa3BHUTHS
OITaCHBIX TEXHOTEHHBIX
MIPOIIECCOB.

Cucmemnvie ucciredosanus

nepexooak pecypcocoepezaioujeli

U KOHKYPEHMOCNOCOOHOT
sHepeemuxke. buonocuuecrkoe
pasHoobpasue u buopecypchni.
Hayuonanvhuvle

PackpsiBaTh coniep:kaHre TEPMUHOB
UITOHATUHN: pallMOHAIBHOE
MIPUPOIOTIONHE30BaHHUE, YCTOMYHBOE
pa3BUTHE, TPUPOIHBIC PECYPCHI,
DKOJIOTHUYECKHM CIIe.
XapakTepru3oBaTh OCHOBHBIE
NPUHIUAIIEI  YCTOWYUBOTO  Pa3BUTHS
YeJI0BEYECTBA UIIPUPOIBI.

OnuceIBaTh HEUCUEPIAEMBIE U
ycYepIiaeMble MPUPOIHBIE PECYPCHI,
MOJYEPKHUBasi OTHOCUTEIBHOCTh
HEHCYEPIAeMOCTH IPUPOIHBIX
pECYpPCOB; XapaKTepU30BaTh
MIPOLIECCHINX BOZHUKHOBEHUS U
YCIIOBHS CpeJibl, IPUBOAALIME K UX
(GhOpPMHUPOBAHHUIO.

PackpbiBathb poOsIeMbI
palMOHAIBHOTO PUPOJIOTIOJIb30BaHUS
Y HaXOJUTh IyTUUX PELICHUS




ungopmayuonHsle cucmembl,
obecneyusaroujue 00Cmyn

K UHgopmayuu no cocmosHu0o
OMOENbHLIX BUO08 U IKOCUCTIEM.
Ocnosbl 9Kopeaburumayuu
aKocucmemu cnocovos bopbovI
¢ Ouonospe’cOeHuUsMU.
PekoHCmpyKyua MOPCKUX U
HA3eMHbIXIKOCUCMEM.
JdemMoHcTpanuu

Ta0mauie! u cxembl: «Momeiru

YIIPaBJIIEMOTO MUPA»

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBO 4acoB
Ne IIpakTuye
TeMma ypoka 0P
/i yp Beero KonTpoJbHbIe cKie

padoTsbI paGoTLI

https://interneturok.ru/lesson/biology/10-
1 klass/bvvedenieb/kratkaya-istoriya-razvitiya-
biologii?block=player

Bbuomornsa xak koMIIJIeKCHas HayKa U

KaK 9aCTb COBPEMCHHOT'O O6HI€CTBa

https://interneturok.ru/lesson/biology/10-
2 JKuBbIle cucTeMBI U UX CBOMCTBA 1 klass/bvvedenieb/suschnost-zhizni-i-svoystva-
zhivogo?block=player

https://interneturok.ru/lesson/biology/10-

YpoBHEBas OpraHu3anus KUBBIX

3 1 klass/bvvedenieb/urovni-organizatsii-zhivoy-
CHUCTEM .
materii?block=player
4 Hcropust OTKpBITUS U U3YICHUS 1
kietku. Kietounas teopust
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosorun. [IpakTrueckas pabota
5 «M3yueHnue MeTo0B KJIETOUYHOH 1 05
ouoJsioruu (xpoMmarorpadus,
anekTpodopes, tuddepeHnraibHoe
uentpudyruposanue, [1L[P)»
https://interneturok.ru/lesson/biology/10-
XUMHUYECKUI COCTAB KIETKH klass/bosnovy-citologii-b/osobennosti-
6 MuHepanbHbIe BEIECTBA KIETKH, UX 1 himicheskogo-sostava-kletki?block=player

6I/IOJ'IOFI/ILICCKa$I pOJ'IB
https://interneturok.ru/lesson/biology/10-



https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii?block=player
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii?block=player
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii?block=player
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/suschnost-zhizni-i-svoystva-zhivogo?block=player
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/suschnost-zhizni-i-svoystva-zhivogo?block=player
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/suschnost-zhizni-i-svoystva-zhivogo?block=player
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/urovni-organizatsii-zhivoy-materii?block=player
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/urovni-organizatsii-zhivoy-materii?block=player
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/urovni-organizatsii-zhivoy-materii?block=player
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/osobennosti-himicheskogo-sostava-kletki?block=player
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/osobennosti-himicheskogo-sostava-kletki?block=player
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/osobennosti-himicheskogo-sostava-kletki?block=player
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/voda-i-eyo-rol-v-zhiznedeyatelnosti-kletki?block=player

klass/bosnovy-citologii-b/voda-i-eyo-rol-v-
zhiznedeyatelnosti-kletki?block=player

Opranuyeckue BEIIeCTBa KJIETKU —
Oenku.

Jlaboparopuas paboTa
«O06Hapy)eHne OEIKOB ¢ TOMOIIBIO
KaueCTBEHHBIX PEAKLIUI»

0.5

CoiicTBa, K1accuukanus, QyHKIuu
0enKoB

Opranuyeckue BelecTBa KJIeTKH —
YIJ1€BObI

https://interneturok.ru/lesson/biology/10-klass

10

OpFaHI/I‘-IeCKI/Ie BEIICCTBA KIICTKH —
JIMITU ABI

https://interneturok.ru/lesson/biology/10-klass

11

Hyxkneunosbie kucnotsl. [JHK u
PHK. JIabopaTtopHas pabora
«HccnenoBanre HyKIEMHOBBIX
KHCIIOT, BBIIETICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY

https://interneturok.ru/lesson/biology/10-klass

12

Crpoenue u pyakiuu ATO. Jlpyrue
nykieosuarpudocdars (HTD)

0.5

https://interneturok.ru/lesson/biology/10-klass

13

CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTECOMHKH

https://interneturok.ru/lesson/biology/10-klass

14

Mertozbl CTPYKTYpHOU GHOJIOTHH

15

Peurenue 3aaa4 1o MOJIEKyJIApHOU
ouosorun

16

Tunel knerok. [Ipokapuornyeckas
KJIETKa

https://interneturok.ru/lesson/biology/10-klass



https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/voda-i-eyo-rol-v-zhiznedeyatelnosti-kletki?block=player
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/voda-i-eyo-rol-v-zhiznedeyatelnosti-kletki?block=player
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass

17

CrpoeHnue 3yKapuoTUYECKON KIIETKH.
[Ipaktuyeckas pabdora «M3yuenue
CBOMCTB KJIETOYHON MEMOpaHbI»

0.5

https://interneturok.ru/lesson/biology/10-klass

18

[ToBepXHOCTHBIN anmapar KIeTKA

https://interneturok.ru/lesson/biology/10-klass

19

OnHomMeMOpaHHBIE OPTaHOUIBI
kierku. [Ipakrnyeckas pabora
«M3yueHne MBUKEHHSI IUTOTLIa3Mbl B
PaCTHTENBHBIX KIETKAX)

0.5

https://interneturok.ru/lesson/biology/10-klass

20

[TomyaBTOHOMHBIE OpraHOWIbI
KJICTKH: MATOXOHJIPUH, TUTACTH/IBL.
JlabopaTtopHnast pabota
«HccnenoBanue miasmMonausa u
JIeTJIa3MOJIN3a B PACTUTEIbHBIX
KJIIETKaX»

0.5

https://interneturok.ru/lesson/biology/10-klass

21

HememOpanHbie opraHou bl KJIETKA

https://interneturok.ru/lesson/biology/10-klass

22

Crtpoenue u GyHKIUH sapa

https://interneturok.ru/lesson/biology/10-klass

23

CpaBHuTeNbHAs XapaKTePUCTUKA
KJIETOK 3yKapuoT. JlabopaTopHas
pabora «M3ydyeHue cTpoeHus KIEeTOK
Pa3IUYHBIX OPraHU3MOBY

0.5

https://interneturok.ru/lesson/biology/10-klass

24

ACCUMWJISIIIAS U AUCCUM IS —
JIB€ CTOPOHBI MeTabosm3Ma. Tumbl
oOmeHa BerecTB. JlaboparopHas
paboTta «3ydyeHue KaTaauTUIeCKOn
AKTUBHOCTH ()epMEHTOB (Ha TIpUMepe
aMUIIa3bl WM KaTalasbl)»

https://interneturok.ru/lesson/biology/10-klass

25

depMEeHTAaTUBHBIN XapaKTep peaKun
KJIETOYHOTO MeTaboJn3Ma.

0.5



https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass

JlaboparopHas pabota «3yuenune
(hepMEHTATUBHOTO PACIICTUICHUS
MEPOKCHIa BOJIOPOA B
PACTUTCIIBHBIX U )KUBOTHBIX KIICTKAX»

Benku-akTuBaTopel U OENKH-

26
WHTHOUTOPEI
27 ABTOTpPO(HBII THIT 0OOMEHA BEIIECTB https://interneturok.ru/lesson/biology/10-klass
28 doTocuHTE3 https://interneturok.ru/lesson/biology/10-klass
Xemocunres. JlaboparopHas padoTa
29 «CpaBHeHHE TPOIIEeCCOB (POTOCHHTE3A 0.5 https://interneturok.ru/lesson/biology/10-klass
1 XEMOCHUHTC3a»
AHa’poOHbBIE OpraHu3Mbl. Bus
30 Oposeis. Jlabopatoprias padota https://interneturok.ru/lesson/biology/10-klass
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U
ABbIXaHU S
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl
SHEPTEeTUYECKOr0 OOMeHa
DHeprust MeMOpaHHOTO TpajueHTa
32 npotoHoB. Cunrte3 AT®: pabora https://interneturok.ru/lesson/biology/10-klass
npoToHHON AT®-cuHTa3bI
33 Peakiuy MaTpHYHOIO CHHTE3a https://interneturok.ru/lesson/biology/10-klass
34 TpaHCKpUILI — MaTpHIbIi https://interneturok.ru/lesson/biology/10-klass
cuate3 PHK
35 Tpaucsus u e€ sTarnbl https://interneturok.ru/lesson/biology/10-klass
36 Koampoaihe aMHHOKHCIOT. Poy https://interneturok.ru/lesson/biology/10-klass
pubocom B OMocuHTEe3€e Oenka
37 OpFaHI/IBaHI/I}I résomMa y npokKapuoT U

9yKapuoT



https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass

MonekynspHble MEXaHU3MBbI

38 JKCIIPECCUU F€HOB Y 3YKApUOT
Bupycbl — BHEKIETOUHBIC (DOPMBI
39 PKHSHH H OOIHIATHEIC IAPASHTE. 0.5 https://interneturok.ru/lesson/biology/10-klass
[Ipaktuyeckas pabora «Co3nanue
MO/IEJTH BUPYCa»
40 Bupychubie 3a6oneBaimsI YeJI0BeKa,
KUBOTHBIX, PACTCHUN
41 HanortexHnosioruu B Ouonoruu u
MEIIUIINHE
42 JKU3HEeHHBIN IUKIT KJIETKA
43 Marpuunsrii cuate3 JJHK https://interneturok.ru/lesson/biology/10-klass
Xpomocowmsl. JlabopaTtopHas paborta
44 «3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIETKH — MHTO3 https://interneturok.ru/lesson/biology/10-klass
Tunsl kietok. Kapuokunes u
nutokunes. JlabopaTopHas pabora
46 «HabmoieHne MUTO3a B KIIETKAX 0.5 https://interneturok.ru/lesson/biology/10-klass
KOHYMKa KOpelIKa Jiyka (Ha FOTOBBIX
MUKpOTpernaparax)»
47 Perynsimus ;kM3HEHHOTO LUK
KIIETOK
48 OpranusM Kak €IMHOE 11eJI0€
Txanu pacrenuil. JlaboparopHas
49 paboTa «M3ydyeHnue TkaHen 0.5
pacTeHun»
50 TkaHu )KUBOTHBIX U YeJIOBEKa. 0.5



https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass

JlaboparopHas pabota «3yuenune
TKaHEH )KUBOTHBIX»

Opranel. CucTEMbI OPraHoB.

51 JlaboparopHas pabota «/3yueHue 0.5
OpraHoB LIBETKOBOTO PACTCHHSDY
52 Omnopa Tena opraHu3MoB
53 JIBI>KEHUE OPTaHU3MOB
o4 [Intanue oprann3zMoB
[MuTanne O3BOHOYHBIX )KHBOTHBIX.
55 [MumeBapurensHas cucreMa
YeoBeKa
56 JlpIxaHue OpraHu3MOB
57 JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX U
9eJI0BeKa
58 TpaHcHOpT BENIECTB y OPraHU3MOB
59 KpoBeHocHas cucTeMa Io3BOHOYHBIX
’KMBOTHBIX U YEJIOBEKA
60 Brinenenue y opranu3smMoB
61 3amura y opraHu3MOB
62 NmMmyHHas cuctema deoBeka
63 Pa3apakuMocCTh U perynsus y
OpraHU3MOB
['ymopanbHas perymnsnus u
64 SHJIOKPHHHAS CUCTEMA XUBOTHBIX U
YeJoBeKa
65 ®opMbI pa3MHOXKEHHS OPTaHU3MOB https://interneturok.ru/lesson/biology/10-klass
66 [TonoBoe pa3MHOXKEHHE https://interneturok.ru/lesson/biology/10-klass



https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass

67

Meiios

68

I'amerorenes. O0pa3oBanue u
Pa3BUTHUC MMOJIOBBIX KJIECTOK.
Jlabopartopnas padota «3ydenue
CTPOCHHA IMOJIOBBIX KJIICTOK Ha
FOTOBBIX MUKpOIIpEraparax»

0.5

https://interneturok.ru/lesson/biology/10-klass

69

NupuBunyansHOE pa3BUTHE
OPraHu3MOB — OHTOT'€HE3

https://interneturok.ru/lesson/biology/10-klass

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIIEBBIX JIUCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrIsiBIeHne
MIPU3HAKOB CXOJICTBA 3apOIbIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pACTCHUM.
JlabopaTtopHnas padora «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICIIUX
pacTeHui»

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
T'CHCTUKH KaK HaAYKH

https://interneturok.ru/lesson/biology/10-klass

74

OcHOBHbBIE IOHATUS U CUMBOJIBI
reHetuku. JlabopaTtopHas pabora
«/Ipo3oduna kak 0OBEKT
TCHETUYECKUX UCCIICTOBAHMIT

0.5

https://interneturok.ru/lesson/biology/10-klass

75

3aKOHOMEPHOCTH HacleI0BaHUs
pU3HAKOB. MOHOTHOpUIHOE
ckpemBanue. [Ipaktuueckas pabota
"N3y4ueHue pe3yapTaToB

0.5

https://interneturok.ru/lesson/biology/10-klass



https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass

MOHOTHOPHIHOTO CKPEIIUBAHUS Y
npo3ohuib”

HuTonornyeckue 0CHOBBI

76 https://interneturok.ru/lesson/biology/10-klass
MOHOFI/I6pI/I)IHOFO CerHII/IBaHI/ISI

77 AIBHPYIOIIEE CRpelBatiie https://interneturok.ru/lesson/biology/10-klass
Henonnoe nomMmuanpoBanue
JurunbpuHoe CKpelnuBaHue.
I1 0 4! ) ]

78 PaKTiTeckas pabota «Vsyaerue 0.5 https://interneturok.ru/lesson/biology/10-klass
pe3yIbTaTOB AUTMOPUAHOTO
CKpENTUBaHUS Y APO30 (PHITBI

79 Hurosormeckue ocHOBb! https://interneturok.ru/lesson/biology/10-klass
TUTUOPUTHOTO CKPEUTUBAHUS
C . .

80 HETUICHHOE HACICNoBANE https://interneturok.ru/lesson/biology/10-klass
NIPU3HAKOB
XpoMOCOMHas TEO . .

81 POMOCOMHaS TEOpHA https://interneturok.ru/lesson/biology/10-klass
HACJICACTBCHHOCTHU

82 I'eneTnka mosa https://interneturok.ru/lesson/biology/10-klass

83 T'eHoTHn Kak 11eJI0OCTHAS cUCTEMA

84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS
paCTeHHﬁ, JKUBOTHBIX U YCJIIOBCKaA
" .B ) .

85 SMEIMBOCTD MPUSHAKOB. BHART https://interneturok.ru/lesson/biology/10-klass
N3MCHUYHUBOCTH

86 Mo auduKanoHHas H3MEHYUBOCTD https://interneturok.ru/lesson/biology/10-klass
BapuanuoHHbli psii v BapualluoOHHAs
kpuBas. JlabopaTopHas pabora

87 «MccnenoBanne 3akOHOMEPHOCTEN 0.5

MO,[[H(pHK&HHOHHOfI U3MCHYMBOCTH.
HOCTpOGHI/IC BapualilMOHHOTO psijia U



https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass

BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas M3MEHUYUBOCTb.
KoMmOuHaTuBHast H3MEHYHUBOCTE

https://interneturok.ru/lesson/biology/10-klass

89

MyTtaioHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
po30¢ sl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

https://interneturok.ru/lesson/biology/10-klass

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. JNUTeHETHKA U
SIIUT'€HOMUKA

91

I'eneruka yenoseka. [IpakTudeckas
pabota «CocTaBlieHHE U aHATTU3
POIOCTIOBHOM»

0.5

https://interneturok.ru/lesson/biology/10-klass

92

MeTo bl MEMUITMHCKOU I'€HETUKU

https://interneturok.ru/lesson/biology/10-klass

93

3HayeHNEe MEIUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH
reHEeTHYECKHUX 3a00I€BaHNN YEI0BEKa

94

OCHOBHBIE TIOHSITUS CEJICKIIHH.
JlaGopaTtopHas padota «3ydyeHue
COPTOB KYJIBTYPHBIX PACTCHUH U
MOPO/T IOMAITHUX KUBOTHBIX)

0.5

https://interneturok.ru/lesson/biology/10-klass

95

MeTopbl CeNeKIIMOHHON paOOTHI.
JlaboparopHas pabota «/3yuenue
METOJIOB CEJICKIIUU PACTCHUI»

0.5

https://interneturok.ru/lesson/biology/10-klass

96

JIOCTHKEHM S CEJIEKIIUU PACTEHUM U
KUBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

https://interneturok.ru/lesson/biology/10-klass

97

CoxpaHeHHe, HU3YUYCHHUC U
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HCIIOJIb30BAHNE TEHETUYCCKUX
pecypcoB

buoTtexHonorus kak Hayka v OTpacib
npousBojicTBa. [IpakTuueckas padora

98 1 0.5 https://interneturok.ru/lesson/biology/10-klass
«M3yuenue oObeKTOB
OMOTEXHOJIOT I
99 OcHoOBHbIE HapaBJIEHUS 1
CHHTETHYCCKOU OMOJIOTHH
100 XpOMOCOMHas ¥ TeHHAs MH)KEHEPHS https://interneturok.ru/lesson/biology/10-klass
101 MeauinuacKkre OMOTEXHOJIOT I 1
102 Pesepshbiit ypok. IloBTOpeHue, 1
00001IeHe, cUCTEMATHU3alis 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME



https://interneturok.ru/lesson/biology/10-klass
https://interneturok.ru/lesson/biology/10-klass

11 KJIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe HH(ppoBbIe
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
1 Ssosmomonas Teopis U. Japsisa 1 https://resh.edu.ru/sub@ect/lesson/5393/
https://resh.edu.ru/subject/lesson/5393/
) JIBIKYIIIME CUITBI DBOJIIOIIMHU BUOB TI0 1
Y. lapBuny
Boprba 3a cymectBoBanue,
3 €CTECTBEHHBIN M NCKYCCTBEHHBIH 1 https://resh.edu.ru/subject/lesson/5388/
0TOOD
4 DopMHPpOBAHIIE CHHTETHECKOIH 1 https://resh.edu.ru/subject/lesson/5393/
TEOPHUH IBOJIOLUU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIHS
6 Homymtuiti — sremerTapias 1 https://resh.edu.ru/subject/lesson/4949/
€IMHHULIA YBOJIIOLIUU
3aKOH reHeTU4eCKOoro paBHoBecus JIx.
7 Xapuu, B. BaiiuGepra. Jlabopatopras 1 0.5 https://resh.edu.ru/subject/lesson/5388/
pabota «BplIsiBIeHUE U3MEHYUBOCTH Y
oco0eil 0HOTO BUa»
8 DneMeHTapHbIe (PAaKTOPBI IBOJOIMH 1 https://resh.edu.ru/subject/lesson/5388/
9 Dddext ocnoBatensa. dpdext 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30ma0uu nonyssuui: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHBII 0TOOP — 1 https://resh.edu.ru/subject/lesson/5389/



https://resh.edu.ru/subject/lesson/5393/
https://resh.edu.ru/subject/lesson/5393/
https://resh.edu.ru/subject/lesson/5388/
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https://resh.edu.ru/subject/lesson/5388/
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https://resh.edu.ru/subject/lesson/5389/

HaIMPABJISIOMNNA (PaKTOP IBOFOIHH

12

[TonoBoit oTOOP

13

[TprucrocobIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
JlabopatopHnas pabora «3yuenne
apoMop(}030B U UANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

https://resh.edu.ru/subject/lesson/5390/

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Moposornieckue,
(bu3HoIOTNYeCcKHe, OMOXUMHYCCKHE,
noBeneHueckue. JlabopaTopHas
pabota «IIpucnocobneHus
OPraHW3MOB M X OTHOCHTEIIHHAS
11e7IECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlabopaTtopHnas pabora «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

0.5

https://resh.edu.ru/subject/lesson/5391/

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUU

https://resh.edu.ru/subject/lesson/5390/

18

CBs3b MHKPOSBOJOIOUH U
SIMUICMHOJIOI'MH

19

Maxkpo3BoroIus.
ITaneoHTONOrNMYECKHE METOIbI
WU3YyYEHUS IBOJIIOLUU

20

buoreorpaduueckue MeTo b1
W3Y4YEHUs SBOJIOLNN



https://resh.edu.ru/subject/lesson/5390/
https://resh.edu.ru/subject/lesson/5391/
https://resh.edu.ru/subject/lesson/5390/

OMOPHOJIOTHYECKUE U CPABHUTEIHLHO-

21 MOP(}OJIOTHUECKUE METO bl U3yUCHHUS
9BOJIIOLUH
MonekynsipHO-Tr€HETUYECKUE,

22 OMOXMMHUYECKHE U MAaTEMATUUECKUE
METO/IbI H3yICHHSI IBOJFOIIUU

23 OO01mre 3aKOHOMEPHOCTH BOJTFOIIHH

24 AnantuBHas pajHaLysL. https://resh.edu.ru/subject/lesson/4950/
HepaBHOMEpPHOCTH TEMIIOB YBOJTFOIIHH

25 R e https://resh.edu.ru/subject/lesson/3874/
JKM3HU Ha 3emiie

26 JloHaydHBIC MTPEICTABICHUS O
3apOKICHUH KU3HH

27 OCHOBHEIC STAIbI HEOPraHHHeCKOI https://resh.edu.ru/subject/lesson/3885/
9BOJIIOLUH

28 ['umnoTe3sl 3apoKaeHUS KUZHH
Hctopus 3emnu u MmeTobl €€

29 usyuenns. Jlabopatopras padota 0.5 https://resh.edu.ru/subject/lesson/3885/
«M3y4yeHue B OITUCaHUE HCKOTAEMBIX
OCTaTKOB JPEBHHUX OPraHU3MOB)

30 HavanpHble 3Tanbl OpraHu4IecKoi
9BOJIIOLUH

31 DBOJIIOIMS SYKAPUOT
OCHOBHEBIE 3TaIlbl YBOJIIOIUN

32 PACTHTCILHOTO MHIPA. HpaKTquCvKaﬂ 0.5 https://resh.edu.ru/subject/lesson/3885/
pabora «M3ydyenue ocobeHHOCTEH
CTPOEHUS PaCTECHUI Pa3HBIX OTIIEIOBY»

33 OCHOBHBIE dTAIIBI DBOIIOINH https://resh.edu.ru/subject/lesson/3885/



https://resh.edu.ru/subject/lesson/4950/
https://resh.edu.ru/subject/lesson/3874/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/3885/

KUBOTHOTO MHpA

OBoJronus )KUBOTHBIX. [IpakTnueckas

34 pabora «M3y4uenne ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xxu3Hu Ha 3emMIie 1o 3pam U
eproIamMm
36 MaccoBble BEIMUPaHUS —
9KOJIOTHYECKHUE KPU3HCHI MPOIIIOTO
37 CoBpeMeHHBIN YKOJOTUIECKUN
KpHU3HC, €ro 0COOEHHOCTH
38 CoBpeMeHHas cHCTeMa OPraHMYECKOTO
MPOIILIOTO
39 OCHOBHBIC CHCTEMATH|ECKHC IPYIIIIEL https://resh.edu.ru/subject/lesson/5395/
OpraHu3MoOB
40 AHTPOTIONIOTHS — HayKa O 4eJI0BeKe https://resh.edu.ru/subject/lesson/4951/
A1 Pa3BuTHe npencraBieHui o
MIPOUCXOXKICHUH YeIOBEKa
MecTo uenoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas
42 pabota «M3yyeHue ocoOeHHOCTEH 0.5
CTPOCHHUS CKEJIeTa YeIIOBEKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM
43 JIBuKyIIKe CUjIbl aHTPOIIOreHe3a
CooTHOIIICHHE OUOJIOTHYECKUX U
44 COLIMANBHBIX (PAKTOPOB B
aHTPOTIOTEHE3e
45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a https://resh.edu.ru/subject/lesson/3906/
46 [Taneorenerrika U NajseoreHOMHUKa



https://resh.edu.ru/subject/lesson/5395/
https://resh.edu.ru/subject/lesson/4951/
https://resh.edu.ru/subject/lesson/3906/

47

OBOIIIOLHS COBpPCMCHHOTI'O YCJIOBCKA

48

UYenoseueckue pacel. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHUSCKUX
aJanTaluil 4YeJI0BEKa)

0.5

49

MexaucuuIIMHapHble METO bl
AHTPOIIOJIOTUU

50

3apoKIeHNE U Pa3BUTHE IKOJIOTUHU

51

Merto bl 3konorun. JJaboparopnas
paborta «M3ydeHue MeToa0B
AKOJIOTUIECKUX UCCIICIOBAHUI

0.5

https://resh.edu.ru/subject/lesson/5392/

52

3HaueHne YKOJOTHUSCKUX 3HAHUH TS
JelroBeKa

53

Dkojnorudeckue HpakTopsl

https://resh.edu.ru/subject/lesson/5392/

54

Abuotndeckue daxktopsl. CBET Kak
9KOJIOTUUYECKHUH (haKTop.
JlabopaTtopHas pabota «BrIsiBIeHHe
MPUCTIOCOOJICHUH OPraHU3MOB K
BIIMSTHHIO CBETA»

0.5

55

AOGuoTtnyeckue (HakTopsl.
TemnepaTypa Kak KOJOTHYECKUI
(daktop. JlabopaTopHas padbora
«BplIsiBIeHUE TpUCTIOCOOICHUN
OpPraHU3MOB K BIHSIHUIO
TEeMIEPaTypb»

0.5

56

AbuoTtnueckue (pakropsl. BiraxkHOCTh
KaK 9KOJIOTUYECKUH (aKTop.
JIaGoparopHas paboTa
«AHaTOMUYECKHE 0COOEHHOCTH

0.5



https://resh.edu.ru/subject/lesson/5392/
https://resh.edu.ru/subject/lesson/5392/

pacTeHui U3 pa3HbIX MECT OOUTAHUS)

S7 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Buonornyeckue putmMsl 1

59 XKuznennsie popMbI OpraHU3MOB 1

60 buoTtnueckue akropsr 1
3HayeHNe OMOTUYECKUX

61 B3aMMOJICMCTBUH VISl CYILIECTBOBAHUS 1
OpraHu3MOB B cpefie 00UTaHus

62 IKOIIOTHMIECKIE XapaAKTEPHCTHKH 1 https://resh.edu. ru/subject/lesson/5392/
TTOTTYJISITTIHN
OCHOBHBIE TIOKA3aTEeJH TOIYJISIIIH:

63 YHUCJIEHHOCTb, MJIOTHOCTh, BO3PACTHAS 1 https://resh.edu.ru/subject/lesson/5392/
Y TI0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTEeH MOIYJISIUH:

64 POKIaEMOCTD, IIPHUPOCT, TEMIT POCTA, 1 https://resh.edu.ru/subject/lesson/5392/
CMEPTHOCTh, MUTPAIIHH

65 DKoJIOTUYECKast CTPYKTYpPa OIS IHH

66 JlnHaMuKa TOMYJSIITUN U €€ PEeTyJISAIHs

67 Kpuptie pocta aHeietHocTh 1 https://resh.edu.ru/subject/lesson/5392/
nomyssiuy. KpuBbie BBDKHUBaHUS
DKoJIoTHYeCcKast HUIIA BUJIA.

68 Jlaopatopras pabota . 1 0.5 https://resh.edu.ru/subject/lesson/5392/
«[IpucrocoOyieHus ceMsIH pacTeHUH K
pacceeHuIo»

69 Bun kak cuctema momyssiuii 1 https://resh.edu.ru/subject/lesson/5392/

20 3aKOHOMEPHOCTH MOBEJICHUS U 1

MHFpaL{HI’I KHUBOTHBIX



https://resh.edu.ru/subject/lesson/5392/
https://resh.edu.ru/subject/lesson/5392/
https://resh.edu.ru/subject/lesson/5392/
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https://resh.edu.ru/subject/lesson/5392/
https://resh.edu.ru/subject/lesson/5392/

Coo011ecTBO OpraHu3MOB —

71 https://resh.edu.ru/subject/lesson/5501/
OUOIIeHO3
72 DKocucTeMa Kak OTKpbITasi CUCTEMa
73 KpyroBopoT BemecTs 1 NOTOK
SHEPruM B SKOCHCTEME
74 OCHOBHELS IOKA3ATEIH SKOCHCTEMEL https://resh.edu.ru/sub?ect/lesson/5501/
https://resh.edu.ru/subject/lesson/5501/
75 DKOJIOTUYECKHUE TTUPAMHUIBI https://resh.edu.ru/subject/lesson/5501/
76 N3menenust cooO1iecTB — CyKIECCUU
[IpupoHbIE S5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMBI
MOpEW U OKEaHOB
[IpupoHbIE S5KOCUCTEMBI.
78 DKOCHUCTEMBI TYHJIP, JIECOB, CTETICH,
MyCThIHb
79 AHTPOTIOT€HHBIE YKOCHCTEMBI https://resh.edu.ru/subject/lesson/4953/
Ypboskocucremsl. [TpakTuueckas
80 paboTta «M3ydeHue u OnMcaHue 0.5 https://resh.edu.ru/subject/lesson/4953/
ypOO3KOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS
81 OCHOBHBIX B3aUMOJEHCTBUI https://resh.edu.ru/subject/lesson/4953/
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3CHCTBUS
3arpsi3HEHUH pa3HbIX TUIIOB HA
82 cyOOpraHM3MEHHOM, OPraHU3MEHHOM,
MOMYJIALIMOHHOM U SKOCUCTEMHOM
YPOBHSIX
83 buocdepa — oOmiennanerapHas https://resh.edu.ru/subject/lesson/5394/
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o0oJs10uka 3emim

VYuenune B. U. Bepnaackoro o

84 https://resh.edu.ru/subject/lesson/5394/
ouochepe
85 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ouocdepsr
86 Kpyroroporet pertiects 1 https://resh.edu.ru/subject/lesson/5394/
OMOreOXUMUYECKHUE IIUKJIIbI
87 3oHanpHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIn
88 YcroitunBoCTh OHOChEpHI
89 DKOJIOTUYECKUE KPU3ZHUCHI U UX
IIPHUYHHBI
90 Bo3szeiicTBue uenoBeka Ha ouochepy https://resh.edu.ru/subject/lesson/5394/
01 AHTpOHOFeHHvOC Bosz[eﬁCTBuHe Ha
PaCTUTENbHBINA U )KHBOTHBIA MU
92 OxpaHna pupoIsl https://resh.edu.ru/subject/lesson/3896/
03 OCHOBHBIC TIPUHIIHITBI YCTOWYUBOTO
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
ParnmonanbHOE MTPUPOI0TIONIE30BAHHE
94 1 COXpaHEHHEe OMOJIOTHYECKOTO
pasHooOpa3us 3emiin
95 O060011IEHNE IO TEME
«MHUKPOIBOJIIOIUS U €€ pe3yIbTaThD»
96 O06006meHue mo Teme
«MaxkpodBOJTIOIHUS U €€ Pe3yTbTaThI»
O6006meHue mo Teme
97 «[IpoucxoxacHne U pa3BUTHE KU3HH

Ha 3emMiiey



https://resh.edu.ru/subject/lesson/5394/
https://resh.edu.ru/subject/lesson/5394/
https://resh.edu.ru/subject/lesson/5394/
https://resh.edu.ru/subject/lesson/3896/

O00011IEHHE TT0 TEME

98 «[IpoucxoxIeHNE YeIoBeKa — 1
AHTPOTIOTEHE3)
O06o06mIeHne 1o TeMe «IKOJIOTHS —

99 HayKa O B3aMMOOTHOIICHUSX 1
OpPTaHU3MOB»

100 O6006menue mo teme «OpraHu3Mbl U 1
cpena oOuTaHUs

101 O6001menue mo Teme « IKOJIOTHUS 1
BUJIOB Y TIOTYJIALIUI»

102 O6006menue mo Teme «brocdepa — 1
ro0anbHast PKOCUCTEMa

OBIIEE KOJIJMYECTBO YACOB I1O 102 75

I[TPOTPAMME
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