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[Tpu pa3paboTke mporpamMmsbl MO OMOJIOTUHA TEOPETHIECKYIO OCHOBY ISt
OTpesieNIeHUsT TOAXO0/I0B K (OPMHPOBAHUIO COACpX AHUS Yy4eOHOro IMpeaMeTa
«buonorus» coctaBuam: KoHuentyaasHble noyoxenuss Pr'OC COO o
B3aUMOOOYCIIOBICHHOCTH IIEJIeH, COIep KaHUsI, PEe3YyIbTaTOB 00yUeHHs U TPeOOBaH Uil K
YPOBHIO TMOATOTOBKU BBITYCKHUKOB, IMOJIOKEHUS 00 OOIIUX IHENIX W MpPUHIIMIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpellHero ooimero oOpa3oBaHUs
B Poccuiickoit deaeparuu, a Takxke MOJIOKEHUS O crienrduke Onosioruu, e€ 3HaYeHUH
B MIO3HAHUM KUBOU MPUPOBI U 00€CIICUCHUH CYILIECTBOBAHMSI YEIOBEYECKOT0 OOIIECTRA.
CornacHO Ha3BaHHBIM IIOJIOKEHUSM OIPEACIICHBl OCHOBHBIC (DYHKITMM TPOTPaMMBbI
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu naéT mpeacTaBiIeHUE O ILENsX, 00 o0Iel cTpareruu
OoOyudeHHMsI, BOCIIUTAHUSI U Pa3BUTHS OOYYAIONIMXCS CPEICTBAMHU Y4€OHOTO MpeaMeTa
«buonorus», ompenenser 00sS3aTeNbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYPY,
pacrpeneneHue o pasiesiaM U TeMaM, pEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yYEHUS
y4eOHOIro MaTepuaja ¢ yuéToM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa3zoBaTeIbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEW 00yUarOIIXCsl.

B mporpammMe mo OMOJIOTHM TaKXe€ YYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEMETHBIM U MPEIMETHBIM pe3yJbTaTaM O0y4eHUs B
(GbOpMUPOBAHNN OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIBHON JeATEIBHOCTH/ydeOHBIX
JEUCTBUN 00YJarOIIMXCs IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOT0 00pa30BaHU.

B mporpamme mo Ouosnoruu (10-11 kmaccel, 06a30BbIii YpOBEHB) peaMi30BaH
OPUHIIMI T[PEEMCTBEHHOCTH B UW3YUYCHMM OuWoJiorud, Onarojaps dYemMy B HeW
MPOCMATPUBAETCSI HAMIPABIEHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUSA, IIEHHOCTHBIX OpPHUEHTAlUd  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJCTABICHUN O 3J0pOBOM 00pa3e >KU3HU U OEPe’KHBIM
OTHOILIEHUEM K OKpYyXarlen IpupoaHon cpene. Iloatomy Hapsay C H3ydeHHEM
00111€0MOIOTHYECKUX TEOpHil, a Tak)Ke 3HAHUU O CTPOCHHUM KHUBBIX CHUCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX NPOTEKAOIIMX B HUX MPOLECCOB B MpoOrpamMme
10 OMOJIOTUH yIeJICHO BHUMAHKE UCITOJIb30BAHUIO TTOJTY4CHHBIX 3HAHUH B TOBCEIHEBHOM
YKU3HU JJIs1 pelIeHUs MPUKIAIHBIX 3a]1a4, B TOM Yuciie: MpodUIaKTUKU HACIEICTBEHHBIX
3a00JICBaHUI YENIOBEKa, MEIMKO-TEHETUYECKOr0 KOHCYJIbTHPOBAHUS, OOOCHOBaHUS
HKOJIOTMYECKH 11€J1eCO00Pa3HOro MOBEACHHMS B OKPYKaIOILEeH IPUPOAHON Cpeie, aHaIn3a
BIIUSHUSL XO3AMCTBEHHOW JESATEIbHOCTH 4YEJIOBEKAa HA COCTOSIHUE MPUPOAHBIX U
HMCKYCCTBEHHBIX HSKOCHCTEM. YCHIICHHE BHHMAaHUS K MPUKIAJHON HaINpaBICHHOCTH
yueOHOoro mnpeamera «buoNOrHsS» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIeUeHUs
YCIIOBUW JUIsl pEIICHUs OJTHOM M3 aKTyaJbHBIX 3a7a4 IIKOJHHOTO OWOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas MpesrnonaracT (GopMUpOBaHUE y OOY4aIOUIUXCS CIIOCOOHOCTH
aJanTHPOBATHCS K U3MEHEHUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 10 OWOJOTHMU SBJISETCS OPUEHTHUPOM JUISI COCTABJIICHUS PabOUYnx
porpamMM, aBTOPbI KOTOPBIX MOT'YT MPEAJIOKUTh CBOM BapUaHT MOCIEA0BATEILHOCTH
M3YYCHUS M CTPYKTYphl Y4eOHOro Marepuana, CBOE BHUACHUE TyTel (HOpMUPOBAHUS
y oOyuaromuxcs 10—11 kimaccoB mpeaMeTHBIX 3HAHWM, YMEHUW U CHOCOO0B y4eOHOM

ACATCIIBHOCTHU, a TaKXKE€ MCTOANMYECCKUX pemeHHﬁ 3aaa49 BOCIIMTAHUS W Pa3BUTHUA
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cpencTBamu yaeOHoro mipeameta «bromorusy.

buonoruss Ha ypoBHE cpemHero oOmero oopa3oBaHUS 3aHUMAET BaXXHOE MECTO.
On obecrieunBaeT (HOPMUPOBAHKE Y OO0 yUAIOIITNXCS TIPEICTABICHUA O HAYIHOW KapTHHE
MHUpa, pacmupser U o0000IIaeT 3HAHUSA O >KUBOM Mpupoae, €€ OTIMYUTEITBHBIX
MpU3HAKaX — YPOBHEBON OpraHU3AIlMU W DBOJIOIHH, CO3MAET YCIOBHS JJIS: MO3HAHMS
3aKOHOB KMBOW MPUPOJIbI, (HOpMHUpPOBaHUS (PYHKIIMOHAILHON I'PAMOTHOCTH, HABBIKOB
3I0pPOBOTO M 0€30MacHOro o0pasa KU3HU, IKOJOTHYECKOTO MBINUICHHS, [IEHHOCTHOTO
OTHOIICHUS K )KUBOW IPUPOJIC U YETIOBEKY.

bonpmoe 3HadueHne OWMONOTHS WMEET TaKXKe MJISl PEIICHUS BOCHHUTATEILHBIX H
pa3BUBAIONIUX 33J1a4 CPEIHET0 OOIero oOpa3oBaHUs, COIUATH3ANNNA O0yJarONTUXCS.
N3ydenune Ouosiornu o0ecTieunBaeT yCIOBUS I (POPMHUPOBAHUS MHTEIUICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYIbTYpHI,
CHOCOOCTBYET MHTETpaluyd OMOJIOTMUECKUX 3HAHUU C MPEACTaBICHUSMH U3 JPYTHX
y4eOHBIX TIPEIIMETOB, B YAaCTHOCTH, (U3MKH, XuMUU U reorpaduu. HazpaHHbie
MOJIOXKEHUSI O MPETHA3HAYCHUN y4eOHOT0 TIpeiMeTa « bBonorus» cocTaBuiIn OCHOBY JJIs
OTIpECIICHUs] TIOAXOJOB K OTOOpY H CTPYKTYPHPOBAaHUIO €r0  COJEPKaHMs,
MIPEJICTABIICHHOTO B IPOrpaMMe TI0 OHOJIOTHH.

Ot6op conepxkanuss ydeOHOro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE
OCYILIECTBJIEH C MO3UIUN KYJIbTYpOCOOOPA3HOIO MOAXO/A, B COOTBETCTBUH C KOTOPBIM
oOy4aromuecsi TOJDKHBI OCBOWTH 3HAHUS W YMEHHS, 3HAYUMBbIE JJisi (HOPMHUPOBAHMUS
o0IIIel KyJNbTYpbl, ONpEAEsIoNnue aJeKBaTHOE MOBEACHUE YENIOBEKAa B OKPYKAroIIeH
NPUPOJHON Cpelle, BOCTPEOOBAHHBIE B IIOBCEIHEBHOM JKM3HM U MPAKTHUYECKON
nearenbHocTd. Oco0oe MecTo B A3TOM CHUCTEME 3HAHUM 3aHUMAIOT AJIEMEHTHI
COJIEp)KaHMsI, KOTOpbIE CIy)XaT OCHOBOM it (OpPMHUPOBAHUS TMPEACTABICHUM
O COBPEMEHHOH E€CTEeCTBCHHO-HAyJYHOW KapTHHE MHpa W IIEHHOCTHBIX OPHUEHTAITUSIX
JMYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AUNA OMOJIOTMYECKOT0 00pa30BaHusI.

CTpyKTypupOBaHUE  COACp)KaHHS  ydeOHOro Marepuaja B IPOrpaMMe
no OWOJIOTUM OCYHIIECTBICHO C Y4ETOM TNPUOPUTETHOTO 3HAYCHHUS 3HAHUU
00 OTIMYUTENBbHBIX OCOOCHHOCTSIX KWUBOM MPUPONBI, O €€ YpPOBHEBOW OpraHHU3aIliU
U DBOJIIONMH. B COOTBETCTBHM C ATHUM B CTPYKType ydeOHOro mpemmera «buomorusy»
BBIJICJICHBI CJICJIYIOIIUE COJAEpXKaTelbHble NTuHUU. «buonorus kak Hayka. MeTomabl
HaydyHOTro To3HaHus», «Kierka kak Owosormueckass cucteMma», «OpraHmsm Kak
Owonormyeckas cucremay, «CrucremMa W MHOTOOOpa3sWe OPraHWYECKOTO MHUPAY,
«OBOITIONHS )KHBOU MPUPOJIBI», « IKOCUCTEMBI ¥ TIPUCYIIHE UM 3aKOHOMEPHOCTI.

Lear n3ydenus yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHHE
OOyUJaOIIMMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHU3allUA >KUBBIX
CUCTEM pa3HOTO paHra W MPUOOpETeHHWEe YMEHHHA WCIIOJIb30BaTh JTH 3HAHUSA
JUISI TPAMOTHBIX JICHCTBUH B OTHOIICHWH OOBEKTOB >KMBON TPHPOABI W PCIICHHUS
Pa3TUYHBIX )KM3HEHHBIX MPOOIIEM.

JlocTkeHue (N1 U3YICHUS y4eOHOTO npeaMera «buomorusi»
Ha 0a30BOM YPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICYIONINX 3a/1a4;

OCBOCHHE O0YJAIOIIMMUCS CUCTEMBI 3HAHUN O OMOJIOTUUECKUX TEOPHSX, YUCHUSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIaX, CIYKAIUX OCHOBOH JIJIst
dbopMHUpOBaHUS MPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa, O METOAaX
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HAYYHOTI'O MO3HAHUS, CTPOCHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOIO
YPOBHS OpraHHM3alyy, BBLAAIOUIMXCS OTKPBITHUSX M COBPEMEHHBIX HCCIEIOBAaHUAX
B OMOJIOTHH;

dbopMupoBaHue y 00y4arOIUXCs TO3HABATENbHBIX, MHTEIUIEKTYAIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEN B MPOIIECCE aHANIM3a IaHHBIX O MYTAX Pa3BUTHsI B OMOJIOTUU
HAyYHBIX B3IISI0B, UAEH U MOJX00B K U3YUEHHUIO XKUBBIX CHCTEM PA3HOIO YPOBHS
OpraHu3aluy;

CTaHOBJICHHE Y OOYyYAIOIIMXCsI 001N KyJIbTypbl, PYHKIIMOHATBHOU IPAMOTHOCTH,
pa3BUTHE YMEHUI OOBACHITH U OLIEHUBATh SIBJICHUS OKPYKAIOLIEr0 MUPA KUBOM
IPUPOBI HA OCHOBAHUM 3HAHUHN U OTbITA, MOJYYEHHBIX NPU U3YYEHUH OUOJIOTHH;

dbopmupoBaHue y 00yUYarOIMUXCs YMEHUN WLTIOCTPUPOBATH 3HAUCHUE
OMOJOTMYECKUX 3HAHUN B MPAKTHYECKOW NEATEIbHOCTH YEIOBEKA, PA3BUTUN
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH MTO3HAHUS YEIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOUIEHUSI K HEW, COOIIOICHNS STHYECKUX
HOPM IIpU IIPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHHUE [IEHHOCTU OMOJIOTMYECKUX 3HAHUH J1J1s1 OBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS,

pUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM JKU3HU JJIS
OLICHKH TIOCJIEJICTBUN CBOEH JAESTEIBHOCTH MO OTHOIICHHIO K OKPY KaIOIIen cpeae,
COOCTBEHHOMY 3710POBbI0, 000CHOBaHHUE U COOIOCHUE MEP NPOPUITAKTUKI
3a00J1eBaHUM.

B cucreme cpeanero obiiero oOpazoBanus «buonorus», nzydyaemas Ha 6a30BOM
YPOBHE, SBJIAETCS 0053aT€NIbHBIM YYE€OHBIM MPEIMETOM, BXOASAIINM B COCTAB
npeaMeTHON 00sacTu «EcTecTBEeHHO-HAYYHbIE TPEAMETHD».

OO11ee YnciIo 4acoB, PEKOMEHJOBAaHHbIX JUIsl U3y4eHHs Onoyiorun — 68 4acos: B
10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Hezenio).

1 OcHoBa paboueit mporpamMmbl Pabouas nporpamma cooTBeTCTBYET (heepaibHOMY
roCy/1apCTBEHHOMY CTaHJIapTy CPEAHET0 O0ILEro
o0Opa3oBaHMs, COCTaBlIeHA Ha OCHOBE (peepanbHOi
paboueii mporpaMmsl o npeaMery «buonorus :
SIBJISIETCSI COCTAaBHOM YaCThI0 OCHOBHOM
00pa3oBaTeNbHON IPOTrPaMMBI CpEeTHETO O0IIIEero
obpazoBanuss MBOYVY «lllkona Ne109»

2 10 xmacc 34 yaca

3 11 kmacc 34 yaca

Pabouas nporpamma no buonorun cpeagHero obuwero obpasosaHna MBOY «LLIKona Ne109» 5



COJAEP KAHUE OBYUYEHUSA

10 KJIACC

Tema 1. Buosiorusi kKak Hayka

buonorns xak Hayka. CBs3b OHOJOTMM C OOILIECTBEHHBIMH, TEXHUYECKHUMHU
U IPYTUMH €CTECTBEHHBIMU HayKaMH, (puimocopueit, 3STHKOM, 3CTETUKON U nmpaBoM. Posb
Oouonornn B (POPMHPOBAHUU COBPEMEHHOM HaydyHOW KapTuHB Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS JKUBOW TPHUPOABI (HAOMIOJACHWE, DKCIEPUMEHT, OIHCaHMUE,
U3MepeHue, Kiaccu(uKanus, MOJISIMPOBaHKE, CTATUCTHYECKast 00padOTKa JaHHBIX).

Jemoncmpayuu:
Lopmpemuwi: Y. Napun, I'. Mennens, H.K. Konbios, [x. Yorcon u @. Kpuk.
Tabruywvl u cxemvl: «MeTObI MO3HAHUS JKUBOW IPUPOIBDY.

Jlabopamopuwsie u npakmuueckue pabomul:
[Ipaktrnueckas padora Ne 1. «/cnonb3oBaHue pa3IMUHbIX METOJOB MPU U3yUEHUHU
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHUu3alus

XKusble cucteMbl (OMOCHUCTEMBI) Kak HpeIMeT W3ydeHus Ouosioruu. OTinuune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIbI.

CpoiicTBa OmocucTeM M HMX pazHOOOpazue. YPOBHHM OpraHu3alii OHUOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHWU3MEHHbBIM, IOMYJISIIIMOHHO-BUIOBOU,
IKOCUCTEMHBIH (OMOTeOIIEHOTUYECKH ), OMOChEpHBIH.

Hemoncmpayuu:

Tabauyol u cxemvt: «OCHOBHBIC TIPU3HAKY KU3HWY, «YPOBHH OpPTaHU3AIUN KUBOU
IPUPOIBDY.

Obopyoosanue: moaenb moJiekyisl JIHK.

Tema 3. XuMHUYeCKHUl COCTAB U CTPOEHHE KIETKHU

XUMHUUYECKUN COCTAB  KJIETKU. XHUMHUYECKHME DJIIEMEHTBI. MAaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpabHbIE BEIIECTBA.

OYHKIUM BOJIbI 1 MUHEPAIbHBIX BEIIECTB B KJieTke. [loaep:kanHue ocCMOTUUECKOTO
OanaHca.

benku. CoctaB u crTpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEPBHI OEJIKOB.
He3ameHumble ¥ 3aMEHUMBIE aMUHOKHUCIOTHI. AMHMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPbI OETTKOBON MOJEKYIbI (IepBUYHAS, BTOPUYHAS, TPETHUHASI U YETBEPTHUHAS
CTPYKTypa). XUMHUYECKHE CBOKMCTBA OeKOB. bruosornueckue GyHKINN OCIIKOB.

depMeHTHl — OuWoJIOTMYEeCKUe KaTanu3aropbl. CTpoeHHe (QepMeHTa. aKTHUBHBIN
HEeHTp, cyocrpatHasa cneunupuuHoctb. Kodpepmentsl. Buramunsl. OTianunst GpepMeHTOB
OT HEOPTraHMYECKUX KaTaJu3aTOPOB.
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YrneBoapl: MOHOcaxapuibl (TJIHOKO3a, pubo3a M Je30KCHpH003a), THUCaXapHUJIbI
(caxapo3a, JakTo3a) W TOJHMCaxapuabl  (Kpaxmay, TJIMKOTeH, IeJUIF0JI03a).
buonornyeckue GyHKIINH YIIIEBOIOB.

Jlunuael: TpurIUMuepuabl, pocdoaunuabl, crepouibl. I uapodunbHO-ruapodhoOHbIC
cBoiicTBa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OCNKOB U
JIUIIAIOB KaK HICTOYHUKOB SHEPIUH.

Hyxneunossie kucnotel: JIHK n PHK. HykneoTuabl — MOHOMEpHI HYKJIEHHOBBIX
kucnotr. Crpoenue u ¢pynkuun JJHK. Crpoenune u ¢pynkinun PHK. Buast PHK. AT®:
CTpOEHHUE U (PYHKIUH.

Huronorus — Hayka o kietke. Kierounas teopust — npumep B3aUMOIECUCTBUS UAECH
1 (haKTOB B HAYYHOM MO3HAHUHU. METOIbl U3yUEHUS KICTKH.

Kietka kak nenoctHas sxkuBas cuctema. OOlIME MPU3HAKU KIIETOK. 3aMKHYTas
HapyxHas memOpana, moiekynbl JJHK kak reHetudeckuid ammapar, cMCTeMa CHUHTE3a
oenka.

Tunbl kneTok: sykapuoTHuyeckas M npokapuoruyeckas. OcoOEHHOCTH CTpPOEHUs
npokapuoTudeckon kiuetku. Kierounas crenka Oakrepuit. CTpoeHUE 2yKapUOTUUYECKOM
kJeTki. OCHOBHBIE OTJIMYHS PaCTUTEIHLHOM, J)KUBOTHON U TPUOHOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAasi CTEHKa, TJIMKOKAJHUKC,
ux (ynkuuu. Ilnazmarnueckas meMOpana, €€ cBoicTBa M (QyHKuuu. lluromnasma
u e€ opranouasl. OnnomeMOpanubie opraHounbl kietku: JIIC, anmapar I'onbaxw,
au30coMbl.  [loyaBTOHOMHBIE OpPraHOMIbl KJIETKH: MHUTOXOHJPHH, IUJIACTHJBI.
[IpoucxoxxaeHrne MUTOXOHAPUM U racTul. Bunel miactun. HememOpaHHble OpraHOU bl
KJIETKH. pUOOCOMBI, KJIETOUHBIN IEHTpP, LIEHTPUOJHU, PECHUUYKH, KTyTUKU. DyHKIMH
OpPraHouJ0B KJIETKU. BritoueHus.

SAnpo — perynsTopHbld 1eHTp kieTku. CTpoeHue sjapa: saepHas 000JI0uKa,
KapuoIuia3mMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpancnopT BEIECTB B KJIETKE.

Jemoncmpayuu:

llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBamn, M. Ilneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juazpammer: «PacripeeneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOW MPHUPOIAE»,
«Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B JKMBOU MIPUPOIEY.

Tabnuyvr u cxemwr: «llepuogumueckas TabIMIIa XUMUYECKUX DJIECMEHTOBY,
«CTtpoeHre MOJEKynbl BOIbI», «buocuHTes Oenkay, «CTpoeHHWE MOJEKYNbl OenKay,
«Ctpoenue dpepmenTay, «Hyknennossie kuciotsl. JIHK», «Ctpoenue monexynsr ATDy,
«CTpoeHHEe SyKapuOTHYECKON KIETKW», «CTpOoeHHE >KMBOTHOM KIETKHW», «CTpoeHue
pacTUTeNbHON KIETKW», «CTpoeHHEe NpOKapUOTHYECKOU KieTku», «CTpoeHue sapa
KIIETKN», « YTIIEBOABY, «JIMIUIbB.

ObopyoosaHnue: CBETOBOM MHUKpPOCKON, OOOpyJOBaHWE JiIi IPOBEICHUS
HaOJIOJICHUM, U3MEPEHUM, SKCIEPUMEHTOB, MHKpOIIpPENnaparbl  PacTUTENbHBIX,
JKUBOTHBIX M OaKTEPHUAIIbHBIX KIICTOK.
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Jlabopamopnsie u npakmuueckue paoomol:

JIabopatopHas pabota Ne 1. «M3yueHne kaTanuTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuITa3bl WK KaTamasbl)y.

JIaGoparopHas pabota Ne 2. «M3yueHue cTpoeHuUs KIETOK PACTCHHA, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MHKPOITpENapaTax U UX OMUCAHUECY.

Tema 4. ’KusHenesiTeIbHOCTH KJI€TKH

OOMeH BemiecTB, WIM MeTaboau3M. AcCUMWIANMS (TUIACTUYECKUM OOMEH)
U JUCCUMWIALUS (PHEPreTHYecKuid OOMEH) — JBE CTOPOHBI EIMHOTO Ipolecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHWS BEIIECTB W DJHEPIUM B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB:. aBTOTpoHBIM M rereporpodHbiidi. Ponbs ¢depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIETKE.

®dotocunte3. CeroBas u TeMHOBasi (a3pl GorocuHTe3za. Peakuuu ¢orocuHTeEsa.
O¢ddextuBHocTh hoTocuHTE3a. 3HAUeHUE (HOTOCUHTE3A IS KU3HU Ha 3emiie. Briusnue
yCcioBUM cpeapl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIMIEHUSI €ro MPOAYKTUBHOCTH
y KyJIbTYPHBIX PACTEHUH.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE OaKTEpUH. 3HAUEHUE XEMOCUHTE3a AJIs1 AKUZHU
Ha 3eMJe.

OHepreTrueckuii 0oOMEH B KieTKe. PacriemieHue BeIIecTB, BbIJCICHHE
U aKKyMYJUPOBAHUE PHEPTUM B KJIETKE. DTallbl SHEPreTUUECKOro oOMeHa. [ IuKomms.
bpoxxenue u ero Buiabl. KHCIOpOIHOE OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurenpHoe pochoprmpoBanue. IPPEKTUBHOCTh IHEPrETUUECKOTO OOMEHA.

Peakuynm matpuunoro cunrtesa. 'enernueckas mHpopmanus u JIHK. Peamuzamus
reHeTH4Yecko HHpOpManuMuM B KIeTKe. ['€HeTMYecKMid KOA M €ro CBOMCTBA.
Tpauckpuniusi — matpuunbiii cuaTe3 PHK. Tpaucmsiius — 6uocunTes Oenka. DTtarbl
Tpa"cisanuu. Konupopanue amuHokuciaot. Poib pubocoM B OnocuHTe3e Oenka.

Heknerounbie (GopMbl KM3HH — BHPYCHl. VICTOpHS OTKpBITHUSL BUPYCOB
(A.1. UsanoBckmii). OcOOGHHOCTH CTPOCHUS W JKU3HEHHOTO IMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacreHuil, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE BHPYCAMHU.
Bupyc wummyHonedunmra uenoBeka (BUY) — BozOymutens CIIMla. OOparnas
TPAHCKPUIIIUS, peBepTa3a U uUHTerpasa. [lpodunakTuka pacnpocTpaHEHUsS BUPYCHBIX
3a00JIeBaHUI.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konb1ios, /.. UBanoBckuii, K.A. TumMupszes.

Tabnuyvt u cxemwvl: «Tunel nuTanusy, «Merabomuzm», «MUTOXOHAPUSIY,
«QHepreTudeckuii  oOMmen», «Ximoporact», «®Dorocunresyn, «Ctpoerme JIHKY,
«CtpoeHue u (PyHKIHOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTHUeCKUi KOI,
«Bupyce», «bakrepuodarun», «Crtpoenne u >xku3HeHHbId muka Bupyca CIIN/a,
oakrepuodaray, «Permmukamms JTHK».

Obopyoosanue:. wmopemu-anumkaun  «Yasoenue JHK wu  Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIEeTKH», Mojelb cTpykTypsl JJHK.
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Tema 5. Pa3MHoOKeHHe M HHIUBUAYAJIbHOE PA3BUTHE OPTAaHM3MOB

KiieTouHblit MK, WM )KM3HEHHBIN UK KieTk. MHTepdasza u mutos. [Ipoueccsl,
nporekatone B uHTepdaze. Permnmukamuss — peakuus matpuuHoro cuuresa JIHK.
CtpoeHnne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHM. JIUTUTONTHBIN U TarIOWTHBIA
XpOMOCOMHBIC HaOoOphl. Xpomatuasl. lluTonormyeckne OCHOBBI PA3MHOXKEHUS U
WHJIUBUAYaJIbHOTO PA3BUTHS OPTraHU3MOB.

Henenue knetku — MuTo3. Ctaguu Mmuto3a. [Iporecchl, MpoucXoasue Ha pa3HbIX
CTaAusX MUTO3a. BUOJIOrMYECKHI1 CMBICT MUTO3a.

[IporpamMmmupyemasi THOEIb KIETKH — allONTO3.

@opMbI pa3MHOXKEHHUS OpPraHU3MOB. Oecnosioe W MojoBoe. Buael Oecnosoro
Pa3MHOXEHUS:  JICJICHUE  HAJBOE, TMOYKOBAHWE OJHO- U  MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHEe. VICKyCCTBEHHOE KIOHUPOBAHHE
OpPraHU3MOB, €r0 3HAYEHUE JIJIS1 CEIEKIIMH.

[TosoBOE pa3sMHOKEHHUE, €0 OTIMYHS OT OECIIOIOTrO.

Meito3. Cramguu wmenosa. llponeccel, mpoucxoasuye Ha CTaguax MeEHo3a.
[ToBenenne xpomocoMm B meio3e. KpoccuHrosep. bruonornyeckuii cMbICT U 3HAYEHUE
Meno3a.

["ameTorene3 — mpoiiecc oOpa3oBaHUs MOJOBBIX KJIETOK Yy UBOTHBIX. [lojoBbie
JKeJe3bl: CEMEHHUKU M ssUuHUKH. OOpa3oBaHHe U Pa3BUTHE MOJOBBIX KJIETOK — raMeT
(cmepmaTo3ou, sHIEKIEeTKa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS
AMLEKJIETOK U criepMaTto30uaoB. Omnogorsopenue. [laprenorenes.

NuauBuayanibHoe  pa3BuTHe  (OHTOTEeHE3).  DOMOpPHMOHAIBLHOE  pa3BUTHE
(omOpuorenes). Drtanbl SMOPHUOHATIBHOIO PA3BUTHS Y TO3BOHOYHBIX IKHBOTHBIX:
nOpoOiieHue,  racTpyJisims, OpraHOTeHE3. [TocToMOpHOHATBHOE pa3BUTHE.

Tunel MOCTAMOPHOHATIBHOTO PAa3BHTHUS: MpsiMOe, HempsiMoe (MTUYMHOYHOE). BimsHue
Cpelbl Ha pa3BUTHE OPraHMW3MOB, (AKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOZCTBa.

Poct u pa3zButue pacrennii. OHTOreHe3 BETKOBOTO PACTEHUSA: CTPOEHUE CEMEHH,
CTaJuy Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u  cxemvl: «DoOpMBI  Pa3MHOXKEHHS  OpPraHU3MOBY, «JIBoitHOE
OIJIOJIOTBOPEHUE Y LIBETKOBBIX PACTCHUI», «BereraTuBHOE pa3MHOXKEHHUE PACTCHUI,
«/lemenue kneTku 6akTepuity, «CTpoeHHE TOJIOBBIX KIIETOK», «CTPOSHHE XPOMOCOMBIY,
«Knerounsiii uukin», «Pemmkamusa JHK», «Mutosy, «Meio3y», «lIpsmoe u Henpsmoe
pazBuTtue», «l'ameroreHe3 y MIIEKONUTAIONIMX U 4YeJoBeKa», «OCHOBHbBIE CTaJIUH
OHTOT'CHE3a.

ObopyoosaHue: MHKPOCKOII, MHKPOTMPENAPATHI «CniepMaTo30uIbl
MJICKOITUTAIOIIETO», <«SlMekieTka Miekonuraromero», «KapuokuHes B KIETKax
KOpEIIKa JIyKa», MarHuTHas MoJelb-anmuimkanus «llenenune knetku», monens JIHK,
MoJieb MeTadazHONH XPOMOCOMBI.

Paboyas nporpamma no bruonorum cpegHero obuero ob6pasosaHma MBOY «LLkona Ne109» 9



Jlabopamopuvie u npakmuyueckue padomoi:

Jlaboparopnas pabota Ne 3. «Habmoaenue MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MHUKpOTIpEraparaxy.

JlaGopatopnas padora Ne 4. «3yueHue CTpOEHHUS MOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh U HK3MEHYUBOCTh OPraHU3MOB

[Ipeamer u 3agaun reHeTUKU. Mcropus pa3BUTHA TE€HETUKU. Poib 1UATONIOrAM
1 SYMOPHOJIOTUU B CTAHOBJICHUM T'€HETHKU. BKIam pocCUMCKUX M 3apyOSKHBIX YUEHBIX
B Pa3BUTHE I'€HETUKU. MeTObl T€HEeTUKHU (THUOPUAOJOTHUUECKUN, ITUTOTCHETHYSCKUH,
MOJICKYIIApHO-TeHeTHYECKUi). (OCHOBHBIE TIE€HETHYECKHEC IMOHATHS. | eHeTHdeckas
CHMBOJINKA, UCIIOJIb3yeMas B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAaCJIeJIOBaHUsI TPU3HAKOB, YyCTaHOBJIEHHbIe ['. MeHnenem.
MonorubpuaHoe cKpelrBaHie. 3aKoH €IuH0-00pa3us THOPUIOB MEPBOI'0 TTOKOJICHHS.
[IpaBuno 1oMUHUPOBaHUSA. 3aKOH PACIICIJIEHUAS] TPU3HAKOB. [ ' MIIOTE3a YUCTOTHI FaMeET.
[TosiHOE ¥ HEMOJTHOE IOMUHUPOBAHUE.

JlurubpuaHoe CKpelnMBaHue. 3aKOH HE3aBHCHMOIO HACJeJIOBaHUS IPU3HAKOB.
[{uToreHeTHYeCKME  OCHOBBI ~ JUTHOPHUJIHOTO  CKPCIIMBaHUSA.  AHaJIUM3UPYIOIIEEe
CKpemMBaHue. lcronb30BaHWE aHAIM3UPYIOMIETO CKPEIIMBAHUSA UISI ONPEICIICHUSA
T€HOTHIIA OCOOH.

CuemieHHOEe HacjemoBaHue mpus3HakoB. Pabora T. Moprana mo cCHeICHHOMY
HACJICIOBAaHUIO T€HOB. HapyllieHue clenieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. | €HETHUECKHUE KAPThI.

I'enetnka mnosia. XpOMOCOMHOE OMNpeAcICHUE I0Jia. AYTOCOMBI M TOJIOBBIC
XpPOMOCOMBI. [ 'OMOraMeTHbIE U TETepOTaMeTHbIC Opranru3Mbl. HaciemoBanue nmpru3HaKkoB,
CLICTIJICHHBIX C TTOJIOM.

M3MmeH4YnBOCTh. Buabl M”3BMEHUYMBOCTH . HEHACNICACTBEHHAS M HAacJIeACTBEHHAs1. PoJib
Cpenbl B HEHACJCACTBEHHOM W3MEHUMBOCTH. XapaKTEPUCTUKA MOJIUPUKAITMOHHOM
W3MEHYMBOCTH. BapuanmoHHBIM psAa W BapuallMoHHas KpuBasd. Hopma peakunu
npusHaka. KojqnuecTBEHHbIE M KaUeCTBEHHbBIC MPU3HAKU U UX HOpMa peakiinu. CBoMCTBa
MOU(DHUKAIIMOHHOW H3MEHUYMBOCTH.

HacnencrBeHHas, WM TEHOTHUIIMYECKAs, W3MEHYMBOCTh. KoMOMHaATHUBHAS
U3MEHYHMBOCTh. Mei03 U MOJOBOM MPOIecC — OCHOBAa KOMOMHATUBHOM M3MEHUYMBOCTH.
Myranonnass u3MeH4YMBOCTh. Kiaccudukamusi MyTauuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora u npuuMHbl MyTauuii. MyrareHHble  pakTopbl. 3aKOH
TOMOJIOTUYECKHUX PSIZIOB B HACIeACTBEHHOM n3MeHunBoct H.M. BaBumnosa.

BuesnepHas HaCIeICTBEHHOCTh U U3MEHUYUBOCTD.

I'enetuka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbI TEHETUKH YEJIOBEKA!
reHeajJornyecKui, OJIM3HEIOBBIM, [IUTOTEHETUUYECKUM, OMOXUMUYECKUN, MOJICKYJISIPHO-
TEHETUYECKHUM. CoBpemeHHOE OTpe/IeICHNE TeHOTHIIA: MOJIJHOTEHOMHOE
CEKBCHHPOBAaHWE, TCHOTUIIMPOBAaHWE, B TOM uucie ¢ rnomomlpo [IIP-ananu3a.
HacnencrBeHusle 3a001€BaHUs Y€I0BEKA. TeHHbIE 00JI€3HHU, O0JIE3HU C HACIEACTBEHHOMN
MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. ComMaTHYeCKUe U TeHEpaTUBHBIC
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myTtauud. CTBoJOBbIE KiIETKU. [IpuHIMIBI 3710poBOrO 00pasza XHU3HH, JUATHOCTHKH,
npoUIAKTUKA H  JICYCHHs] TEHETHYeCKHX Ooyie3He. Meauko-reHeTuuecKoe
KOHCYJIbTUpPOBaHHE. 3HAUEHUE MEAULIMHCKON T€HETUKH B MPEIOTBPAIICHUN U JICYEHUU
TE€HETUYECKUX 3a00JI€BaHNUI YEIOBEKA.

Hemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I ne ®Ppuz, C.C. YerBepukos,
H.B. Tumodees-PecoBckuii, H.M. Bapuios.

Tabnuyer u cxemvt: «MOHOTHOPUIHOE CKpPEUIMBAHUE U €ro IUTOrC€HETHYEeCcKas
OCHOBa», «3aKOH PaCUICIUIEHUS U €r0 LIMTOT€HETHYECKas OCHOBa», «3aKOH YHCTOTHI
rameT», «Jlurubpumnoe ckpemmBanue», «lluTomormueckue OCHOBBI JAUTUOPHIHOTO
CKpemmBanus», «Meno3», «B3auMomencTBue ajielbHbIX T€HOB», «l €HeTHYecKue
KapTbl PAacTEHUM, JXKUBOTHBIX U 4YEJOBEKa», «l'eHeTMKa mosa», «3aKOHOMEPHOCTH
HACJICJIOBAHUsI, CUIEIUICHHOTO ¢ NoJ0oM», «KapruoTumsl yenoBeka v )KMBOTHBIX», «BHUAbI
U3MEHUYMBOCTH», «MoaudukanmonHass u3MeHYUBOCTHY, «HacnemoBanue pesyc-
dakropay, «I'eHeTuka rpymi KpoBu», «MyTanmoHHas U3MEHYUBOCTDY.

Obopyoosanue:  Mojenu-amimkanun  «MOHOTHOPHIHOE  CKpPEUIMBAaHUE,
«Henonnoe  pomuHuMpoBaHue», «JurubOpumnoe  ckpemuBanuey»,  «llepekpécr
XpOMOCOM», MHKPOCKON M MHUKporpenapaT «Jlpo3odmia» (Hopma, myranuu (HOpMBI
KPBUIBEB U OKPACKH Tena), repoapwii «I opox moCceBHOM».

Jlabopamopuvie u npakmuueckue pabomaoi:

Jlaboparopnasi pabora Ne 5. «M3ydeHuwe pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPHUIHOTO CKPEIIUBAHUS Y IPO30(HIBI Ha TOTOBBIX MUKPOIIPEIapaTaxy.

Jlabopatopras pabora Ne 6. «V3yueHme MOAU(PUKAITMOHHOW HM3MEHUYMBOCTH,
IIOCTPOCHHUE BapUALIMOHHOIO PsiZia ¥ BAPUALIMOHHOW KPUBOMY.

JlaGopatopnast pabora Ne 7. «AHamu3 Myrauvii y Apo30uibl Ha TOTOBBIX
MUKpOIIpernapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBiieHue 1 aHAINU3 POJOCIOBHBIX YEIOBEKAY.

Tema /. Cesiekuusi opranusMoB. OCHOBbI OMOTEXHOJIOr UM

Cenexums Kak HayKa U MPOLECC. 3apOKICHHUE CEJIEKIIMU U JOMECTUKALUS. Y YEHHUE
H.W. BaBusioBa o LEHTpax MPOUCXOXKIAEHUSI U MHOTO0Opa3usi KyJIbTYPHBIX PACTEHUHU.
LleHTpbI IPOUCXOKAECHUS TOMAIIHAX KUBOTHBIX. COpPT, MOPOAA, IITAMM.

CoBpemMeHHBIE METONBI CeNeKIuH. MaccoBbli M WHAWBUIAYAJIbHBIH OTOOPHI
B CEJEKIMHM pPACTEHUM W KUBOTHBIX. OIlleHKa B3KcTepbepa. bimM3KopoaCTBEHHOE
CKpeluBaHue — MHOpUuHT. Yucrasa muuus. CKpelMBaHue YUCThIX JIUHUM. [ eTeposuc,
win tuOpuaHas cuna. HepoacTBeHHoe ckpeniuBanue — ayrOpuauHr. OTpanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M MoJydyeHue MOJUIIIOUOB.
JloCTHXKEHHUsI CENEKINN PACTEHUM, )KUBOTHBIX I MUKPOOPIaHU3MOB.
broTexHo0rus Kak oTpaciib MPOU3BOACTBA. [ €HHAsI HHXKEHEpUs. DTambl CO3JaHUs
pekomOuHanTHOM JIHK wu Tpancrenneix opranu3zmoB. KileTounass WHXEHEpUS.

Kiierounpie KynbTypbl. MUKPOKJIOHAIBHOE pa3MHOXEHHE pacTeHuil. KiioHmpoBanue
BBICOKONIPOAYKTHBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  DKOJIOTMYECKHUE
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u aTudeckue npodiaembl. 'MO — reneTnyecku MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

llopmpemwi: H.W. BaBuiios, 1.B. Muuypun, ['.JI. Kapneuenko, M.®. NBaHoB.

Tabauysl u cxemol: kapTa «LIeHTpBI IPOUCXOXKACHNUS U MHOTOOOpa3Hsl KylIbTYPHBIX
pactenuit», «llopoabl AOMAIHUX >KUBOTHBIX», «CoOpTa KyJIBTYPHBIX pPACTCHHI»,
«Otnanéanas rubpuamsamnusy, «Padoter akagemuka M.®. MBanoBay, «llomumionaus,
«O0bekThl  OuoTexHonorum»,  «KierouHble  KyJabTyppl W KJIOHUPOBAaHHUEY,
«KoHcTpynpoBaHue 1 IEPEHOC FEHOB, XPOMOCOMY.

Obopyodoeanue. MyISKU IUIOAOB U KOPHEIUIONOB JMKUX (POPM M KYJIbTYPHBIX
COPTOB pacTeHui, repdbapuii «CenbCKOX03IiCTBEHHbBIE PACTCHHS.

Jlabopamopuvie u npakmuyeckue padomot.

Oxckypeus «OCHOBHBIE METO/IBI U JOCTHXKEHUS CEJIEKIIUU PACTEHUN U KMBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIH Y4acTOK,
B TCIJIMYHOE XO35IHCTBO, JIAOOPATOPHIO arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosrouMOHHASE OHOIOTUS

[IpennochbUIKM BOSBHUKHOBEHUS 3BOJIOIMOHHONW TEOPUHU. DBOIIOILIMOHHAS TEOPHUS U
e€ MecTo B Ouosioruu. BivsHue HBOIIOIIMOHHON T€OpUH HA Pa3BUTHE OMOJIOTHUN U JPYTUX
HayK.

CBugerenbcTBa  3BOMOIMU.  [laneoHTONIOTMYECKHE:  MOCJIEA0BATEIbHOCTh
MOSIBJICHUSI BUJOB B  IMAJCOHTOJOTMYECKOW JIETONMUCHU, TMEPEXOAHbIE  (POPMBL.
buoreorpaduueckue: cxoncTBo u paznuuue payH u Gaop MaTepuKOB U OCTPOBOB.

OMOpHOIIOTUYECKHE. CXOJACTBA W pa3nuuus HSMOPHOHOB DPAa3HBIX BUIOB
MO3BOHOYHBIX.  CpaBHUTENBHO-aHATOMUYECKHAE.  TOMOJIOTMYHBIC,  AHAJIOTUYHBIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX TMyTel y BcCex
OpPraHu3MOB.

OpomonmonHas teopust Y. JlapsuHa. [IpeanochUIKM BOBHUKHOBEHUS JapBUHU3MA.
JIBWOKYIIIME CHJIBI  9BOMIONMK BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHHUE
IpyU  OrPAaHUYCHHOCTH  PECYpPCOB,  HEOMpenesiéHHAas  WM3MEHUMBOCTh, OOpbOa
3a CYIICCTBOBAHKE, €CTECTBECHHBIH OTOOD).

Cunretndeckas Teopus sBomonun (CTD) u €€ OCHOBHBIC MTOJIOKCHHUS.

MuxkposBomonus. [lonyisinus kak eInHULIA BUIa U 3BOJIOLNH.

JIBrokyue critbl ((pakTOpPBI) SBOJIOIUK BUIOB B IPHPOIe. MyTallMOHHBIN MPOIECC
1 KOMOMHATUBHAS U3MEHYMBOCTL. [lonynsiiioHHbBIE BOJIHBI U Apeiid reHoB. M3omnsaius u
MUTPALTHSL.

EctecTBennsIit 0TO0p — Hampasssttoiuii paxtop sBosroruu. opMbl €CTECTBEHHOTO
otoopa.

[Ipucrnoco6IeHHOCTh  OPraHU3MOB  KakK  pe3yibTaT dBodouuu. [lpumepsl
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOP(O3bI M HIHO-aIalITAIIHH.
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Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHbIE (HOpMBI BUAOOOpPA30BAHMS:
reorpagpu4ecKoe, 3KOJIOTUIECKOE.

MakposBomorusi.  @opmbl  3BONIONMU:  QuUIETHYECKas,  JAUBEPreHTHas,
KOHBEpreHTHasl, napajuiesibHas. HeoOpaTuMocTh 3BOIOIUU.

[TpoucxoxaeHre OT HecNelUaIu3upoOBaHHbIX MpenkoB. [Iporpeccupyromias
crienuanv3anus. AJanTUBHas pagualus.

Hemoncmpayuu:

llopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenb, @. Mromiep, A.H. CeBepuos.

Tabnuyvr u cxemwvi: «Pa3BuThe OpraHMYecKOro MHpa Ha 3emiiey», «3apOoJbIIH
MO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Dopmbl 00psOBI 32 CyIIECTBOBAHHEY,
«EcrectBennpiii 0TOOP», «MHOTO00pa3ne COPTOB pacTeHuit», «MHOTOOOpa3ne Mmopos
KUBOTHBIX», «llomymsimum», «MyTalMOHHAs W3MEHYUBOCTE», «ApPOMOP(O3bI»,
«Monoanantauun», «OOmas aereHepauusy», «JBwxymue cuibl 3Boironun», «Kapra-
cxema wmapmpyra nyremectBus Y. JlapunHa», «bopsba 3a CyllleCTBOBaHHEY,
«IIprcnocoOaeHHOCTh OpPraHU3MOB, «['eorpaduueckoe BUJ000pa30BaHKEY,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

ObopyodoeaHue:. KOJUIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKpacku, Habop
IUIOZIOB M CeMsIH, KoyuieKuus «lIpumepsl 3alIUTHBIX TPUCIIOCOOJIEHUM y KUBOTHBIXY,
Mozeilb «OCHOBHBIE HaNpaBJICHUS] SBOMIOLIUWY», O00BEMHAs Monenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIXY.

buoreorpaguueckas kapra mupa, Komiekus «PopmMbl COXPAaHHOCTH HCKOMAEMbIX
KMBOTHBIX W pacTeHWil», Mozenp ammmkanus «llepekpéct XxpoMocom», BilaKHbIE
npenapatel  «Pa3zButme Hacekomoro», «Pa3zBuTHE JATYIIKWM», MHKpPOIIpEnapar
«Jlpozoduna» (HopMma, MyTanuu GOpMbI KPBUILEB M OKPACKH TEIIa).

Jlabopamopusie u npaxmuueckue padomoi:

Jlabopatoprass pabora Ne 1. «CpaBHeHue BHUIOB 1O MOPGHOIOTHIECKOMY
KPUTEPHION.

Jlabopatoprass pabora Ne 2. «Omnucanue TMPUCTIOCOOTICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U pa3BUTHE KU3HU Ha 3emJie

JloHayyHblE TIPEACTABIEHUS O 3apOKICHUM JKM3HU. HayuHble rumoressl
BO3HUKHOBEHUS KU3HU Ha 3emuie. aOMOreHe3 W MaHcrepMus. XUMUYECKas SBOJIIOLIUSL.
AOGHNOTeHHBIN CUHTE3 OPraHUYEeCKUX BEIIECTB U3 HEOPraHMUECKUX. DKCIIEPUMEHTAIEHOE
NOATBEPXKACHUE XUMUYECKOW HBoionmu. HauanbHble HSTanbl  OMOJOTMYECKON
somonu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHUE MPOTOKIETKHU. IlepBble kineTkn m ux s3Bomonusa. dopmupoBanue
OCHOBHBIX T'PYIII KMBBIX OPIraHU3MOB.

Pazeutne xu3Hu Ha 3emusie 1o 3pam W nepuonaMm. Kartapxeil. Apxelickas
U nipoTepo3oiickas 3psl. [laneo3oiickas spa u e€ nepuoabl: KeMOPUNUCKUH, OPIOBUKCKUH,
CUJIyPUMCKUH, NEBOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKUH.
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Me3so301ickas 3pa u €€ NepUOAbl: TPUACOBBIN, FOPCKHUM, METOBOU.

Kalino3oiickas 3pa 1 €€ nepuopl: MaJI€OreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M TEOJIOTHYECKUX TMpoueccoB. (OCHOBHBIE JTallbl
IBOJIIOLIMU PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMOpd03bl Y paCTeHUH U KUBOTHBIX.
[losiBrieHHE, pacBET U BBIMUPAHKE TPYIIN )KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKoro MuHpa Kak oOTpaxkeHue HBoMoUUU. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIIBI OPraHU3MOB.

DOBoIOLMs 4YeNoBEeKa. AHTpPOMNOJIOTHsS Kak Hayka. Pa3ButHe mnpencTaBieHUi
O MPOUCXOKICHUH YeJIoBeKa. MeTo1bl n3ydeHus anTponoreHes3a. CXoJICcTBa U pa3Iudms
YeJI0BEKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHUE YEIIOBEKA.

JBmkymme cuibl (pakTopel) aHTpomorene3a. HacnmeacTBeHHass M3MEHYHUBOCTD U
ecTecTBeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 >KW3HW, W3TOTOBICHWE OPYAWN Tpyha,
MBIIUICHUE, PEYb.

OCHOBHbBIE CTaJMd W BETBH HBOJIOIMU YEJIOBEKAa. aBCTPAJONUTEKH, YenoBek
ymenblid, YenoBek NpsAMOXOoIdiiui, YemoBek HeaHaepTanbCKui, YUenoBeK pa3yMHBIN.
Haxonku nckonmaemMbIX OCTaTKOB, BpeMs CYIIECTBOBAHHUSA, 00JIACTh pacHpOCTpaHEHUs,
00BEM TrOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYAHUS.

Yenoseueckre packl. OCHOBHBIC OOJNBIIUE PAChl: €BpOICOWaHAs (eBpasuiickas),
Herpo-aBcTpayioniHas (3KBaTOpUaIbHAs), MOHTOJOWAHAS (a3HMaTCKO-aMEpHUKAHCKas).
YepTel NOPUCTIOCOOJIEHHOCTH TMPEACTABUTENICH YEIOBEUYECKUX pac K  YCIOBHIM
cylecTBoBaHus. ENMHCTBO yenoBeueckux pac. Kputuka pacusma.

Jemoncmpayuu:
lopmpemuwi: ®@. Penn, JI. [Tactep, A.W. Onapun, C. Muiep, I'. FOpu, Y. /{apBun.
Tabnuyvr  u  cxemwi:  «Bo3nukHoBeHHe  COJHEYHON OPraHUYECKOrO MHpPay,

«PacturenvHas knetkay, «lIpokapuotnueckas kierka», «CoBpeMeHHass CHUCTEMaA
cuctemMbl», «Pa3Butne « ) KuBoTHasi KJE€TKa», OPraHUYECKOro MHUpPAY,

«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bIHY,
«OCHOBHBIE MECTa MAJCOHTOJOTUYECKUX HAXOAOK MPEAKOB COBPEMEHHOTO YEIIOBEKAY,
«/lpeHenmme sroan», «JpeBHue moan», «lIepBble  COBPEMEHHBIE  JIFOJIHN,
«YenoBeueckue pachi».

Obopyoosanue. myisbku «IIpoucxoxaeHne venoBeka» (OIOCTBI aBCTPAJIONHUTEKA,
MUTCKAHTPOIa, HeaHAepTalblla, KPOMAHBOHIIA), CICIKH HIIM H300pakeHHs KaMEHHBIX
OpyAMi  TMEPBOOBITHOrO  4ejgoBeka  (KaMHH-YOIIEphl,  pyOWia,  CckpeOiia),
TCOXPOHOJIOTHYECKass TalnuIa, KOUIeKIUs «DOpMbI COXpPaAaHHOCTH HMCKOIAEMbIX
JKUBOTHBIX U PACTCHUI».

Jlabopamopuvie u npakmuueckue pabomaoi:

[Ipaktuueckass pabora Ne 1. «/3yueHue wHCKONMaeMbIX OCTAaTKOB pacTEHUU
Y KUBOTHBIX B KOJUICKIIUSX.
DKcKypcus «DBOIIIOIUS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WU
KpaeBeAUEeCKU My3eil).
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Tema 3. Opranu3msl U OKpY:Ka0IIas cpeaa

OKoJlorusl Kak Hayka. 3aJadd U pas3iesbl 3KOJIOTHMH. MeToabl 3KOJIOTMYECKHX
UCCIICJOBAHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHMU3MOB. BOJHAs, HA3€MHO-BO3JYILHAs, IOYBEHHas,
BHYTPUOPTIaHU3MEHHAS.

Okonornueckue  ¢aktopel. Knaccudukamuss — skosorudeckux — (aKTOpPOB:
abuoTnueckrne, OMOTUYECKUE U aHTPOMOreHHbIe. J[eficTBue sKomorudeckux (akTopoB
Ha OpraHU3MBI.

Abunotndeckue (akTOphl: CBET, TEMIepaTypa, BIAKHOCTb. doTomepuoansm.
[TpucnocoGnenrs opraHu3MoB K JEHCTBUIO aOuoTHueckux (aktopoB. buonoruueckue
PUTMBI.

buotnueckue ¢akropel. Bunapl OMoTHYECKHMX B3aMMOJCHCTBHI: KOHKYpEHLUS,
XUIIHUYECTBO, cUMOM03 u ero ¢opmbl. [lapazutusm, Koomepauus, MyTyalHu3M,
KOMMEHCATM3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIM3M, HEHTpaIN3M.
3HaueHMe OMOTMYECKHX B3aUMOJCWCTBUI  JJi1  CYIIECTBOBAaHUS  OPraHMW3MOB
B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKHU MONyJssind. OCHOBHBIE TTOKA3aTEN MOIYJISLIHHN:
YUCJIEHHOCTD, IJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalus. JJuHaMuKa
YUCJICHHOCTH NOIYJISINUU U €€ perysuus.

Jemoncmpayuu:

TIlopmpemur: A. I'ymGonbar, K.®. Pynbe, O. ['ekkens.

Tabnuyer u cxemwr: kapta «llpupomneie 30HBI 3eminy», «Cpeapl 0OOUTaHUS
opranu3moBy»,  «®otonepuonuzm»,  «llomymsmun»,  «3aKOHOMEPHOCTH  poOCTa
YUCJICHHOCTH MONYJIAIUU UHPY30pUU-TyPenbkuy, «IluteBbie menmy.

Jlabopamopuvie u npakmuueckue pabomaoi:

Jlabopatoprass pabora Ne 3. «Mopdonorndeckue OCOOEHHOCTH PACTCHHM
13 Pa3HBIX MECT OOUTAHUSI.

Jlabopatopnast pabora Ne 4. «BnusHue cBeTta Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

[Ipaktuueckass padora Ne 2. «[lomcuér MIOTHOCTH TMOMYJSALMA pPa3HBIX BUJIOB
pacTeHUu.

Tema 4. CooOuiecTBa M 3K0JIOrMYeCKHE CHCTEMbI

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBaf,
NPOCTpPaHCTBEHHAsI, Tpoduueckas (nuieBas). Buapi-noMuHaHThl. CBs31 B OMOICHO3E,

Dkosoruveckue cucteMbl (3kocuctemsl). [ToHsTHE 00 SKOCKCTEME N OMOTEOIICHO3E.
OyHKIIMOHATFHBIE KOMITIOHEHTHI YKOCHCTEMBI. TTPOAYIIEHTHI, KOHCYMEHTHI, PEIyIICHTHI.
KpyroBopoT BelecTB U MOTOK SHEPTUU B dKocucTeMe. Tpoduueckue (MHIEBbIe) YPOBHU
skocucteMsbl. [IumeBsie nenu u cetu. OCHOBHBIE MOKa3aTelu 3KOCUCTEMBI. OHomacca,
OPOAYKUHUSA. OKOJIOTWUYECKHE TMHUPaMUAbL. MTPOAYKLHH, YHUCIEHHOCTH, OHMOMACCHI.
CBoiiCcTBa 9KOCHUCTEM: YCTOMUHUBOCTH, CAMOPETYIAIHS, pa3BuTHe. CyKIieccusl.

[IpupomHbie SKOCHUCTEMBI. DKOCHCTEMBI 03Ep M PEK. DKOCHUCTEMa XBOMHOTO

HJIM IIMPOKOJMUCTBCHHOIO JI€Ca.
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AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBL. YpboskocucTemsl.
buonornueckoe 1 X031MCTBEHHOE 3HAUEHHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (daktop ycroHyuBOCTH dKOocucTeM. CoxpaHeHue
OHOJOrNYECKOro pazHooOpasus Ha 3emiie.

VYuenue B.U. Bepnaackoro o 6uochepe. ['panutipl, coctaB u CTpyKTypa 6uocqepsl.
XKupoe BemectBo u ero Qynakuuu. OcobeHHOCTH OuOChepsl Kak TI00aIbHOM
IKOCUCTEMBI. /[MHaMmueckoe paBHOBECHE B 0OpaTHAs CBs3b B Orochepe.

KpyroBopoTsI BeliecTB 1 OMOTeOXMMHYECKUE ITUKIIBI AJIEMEHTOB (yriiepoa, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBO B Ouochepe 3emiid. AHTpONOreHHbIE WM3MEHEHHUsT B Ouocdepe.
['moGansHBIE KOJIOTHUYECKHE TPOOIICMEI.

CocyiecTBoBaHMEe MPUPOJLI U yenoBeyecTBa. CoxpaHeHue 6Mopa3zHO00pasus Kak
OCHOBa yCTOMYMBOCTH Omocdepsl. OCHOBA PallMOHAIILHOTO YIPABIEHUSI MPUPOIHBIMU
pecypcamu U uX HCNojiab30BaHue. JlocTrkeHrst OMOJIOTMH U OXpaHa MPUPOABI.

Hemoncmpayuu:

Ilopmpemwr: A.Jlx. Tencomn, B.H. Cykaués, B.W. Bepnanckuii.

Tabnuyvr u cxemwvi: «llumesple nenu», «bUOIEHO3:! COCTaB W CTPYKTYpay,
«IIpupogubsie coobmectBay, «llenmu nuTaHUsA», «IKOJOTHUECKas MHUPAMUIAY,
«buocepa u yenoBek», «IKOCHCTEMA IIUPOKOJIMCTBEHHOIO Jecay, «IKOCHCTEMA
XBOMHOTO Jiecay, «buoneno3 Bogoémay, «ArponeHos3», «lIpumepHbie aHTpONOTreHHBIE
BO3JICUCTBUS Ha MNOpHUpOAY», «BaxHellllne WCTOYHHKM 3arpsA3HEHUs BO3AyXa U
IpyHTOBBIX BOn», «llouBa — BaxHe#mas cocraBisiomas Ouochepsr», «DakTOpsI
nerpananuu nouBy, «[lapaukoBeiil 2Qdext», «PakTopbl PaTIMOAKTUBHOTO 3arpsi3HEHUS
ounocheprr», «O0mmas cTpykrypa 6uocdepni», «Pacnpoctpanenue xu3Hu B ouocdepe»,
«O30HO0BBIN 3kpaH Ouocheps», «KpyroBopor yriepoaa B Ouochepe», «Kpyrosopor
a30Ta B IIPUPOJIEN.

OOopynoBanue: Mojenb-anmuMkanus «TunuyHele  OMOLEHO3bl», repOapuid
«PacTuTenpHble COOOIIECTBaY, KOJUIeKIUHU «buoeHo3», «Bpeautenn BakHEHIINX
CEIbCKOXO03UCTBEHHBIX KYJIBTYP», repOapuud M KOJJICKIIMH PACTCHUN U KUBOTHBIX,
MpUHAJJIKAIINE K Pa3HbIM 3KOJOTMYECKUM TIpymniaMm ogHoro Buaa, Kpacnas kaura
Poccuiickoit @eaepaiinu, n300pakeHHs OXPAHIEMBIX BUJIOB PACTCHUI U JKUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
11O BUOJIOTUN HA YPOBHE CPEJHET' O OBILIEI'O OBPA30OBAHUA

Cornacno ®I'OC COO ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
OOy4JaroUMMHUCS ~ IpOTpaMM  CpPEAHEro  o0miero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaNpPeIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE€3yJbTaTOB OCBOEHHS mnpeamera «buomorus»
BBIJICJICHBI CJIEAYIOIIME COCTaBISIONIME. OCO3HAHUE OOYYaIOIMMUCS POCCUUCKON
TPaXJaHCKOM HWJACHTHYHOCTA — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
Y CaMOONPEIEICHUIO, HATMYUE MOTUBALIMU K OOY4EHHUIO OMOJIOTUH, LIeJIEHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUW JTUYHOCTU HA OCHOBE KIIOUEBBIX I[EHHOCTEH W
UCTOPUYECKUX  TPAJUIMK  pa3BUTUA  OMOJIOTMYECKOrO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTH 00YyYaroNuXcsi pyKOBOJCTBOBATHCSI B CBOEH JESATEILHOCTH 1IEHHOCTHO -
CMBICJIOBBIMU YCTAHOBKaMHU, MPUCYIIUMU CHUCTEME OHOJIOTMYECKOro oOpa3oBaHUs,
HaJM4ue SKOJIOTMYECKOrO MPAaBOCO3HAHUSI, CIIOCOOHOCTH CTaBUTh LEJIW U CTPOUTH
YKU3HECHHBIC ILJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUs mnpeamera «buonorus» gocTurarorcs
B CIMHCTBE Y4eOHOM ¥  BOCHHUTATEIbLHOW JESITEIIbHOCTM B  COOTBETCTBUU
C TPAaAULMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-
HPAaBCTBEHHBIMU I1IEHHOCTSIMHU, MPHUHATHIMU B OOIIECTBE IMpaBWIAMH W HOPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT TMpolleccaM CaMOIIO3HAHMS, CAaMOBOCIUTAHHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH MMO3WLIHUM JIMYHOCTH, MATPUOTHU3MA, YBAXKCHUS
K 3aKOHY W TPaBOIOPSAJKY, YEJIOBEKY TpPyda M CTaplIeMy MOKOJEHHUIO, B3aWMHOTO
YBaXXEHUS, OEPEKHOTO0 OTHOIIEHUS K KYJIbTYPHOMY HACICIUI0 U TPaTULIUAIM
MHOIOHAlIMOHAJIBbHOrO Haponxa Poccuiickon @®enepauunu, Npupoae U OKpYyXKarollen
cpeze.

JIngHOCTHBIE pPE3yibTaThl OCBOCHMS ydyeOHOro mpeamera «buosiorus» I0JKHBI
OTpaXaTb  TOTOBHOCTH M  CIOCOOHOCTh  OOYYarOIIMXCS ~ PYKOBOJCTBOBATHCA
chopMUPOBAaHHON BHYTPEHHEH TMO3UIMEN JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCUHCKOr0 O0OIeCcTBa, pACHIUPEHHE >KU3HEHHOTO OIbITa M OIbITa
JESITEILHOCTY B MPOILIECCE pealr3allii OCHOBHBIX HAIPaBJICHUN BOCHUTATEIbHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIUTAHUA:

C(OPMHUPOBAHHOCTh TPAXKTAHCKON TMO3WIMK OOYYAIOMIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOT'O YeHa POCCHIICKOTO OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TpaB W OOs3aHHOCTEH, yBa)KEHHE 3aKOHA
Y TIPaBOIIOPSIKA,

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TPU CO3JTaHUU Y4ECOHBIX
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IIPOEKTOB, PEIICHNN Y4eOHBIX U MO3HABATEIbHBIX 3a]1a4, BHINOJHEHUH OUOIOTHYECKUX
DKCIIEPUMEHTOB,

CIIOCOOHOCTh OMNPEAEIIATh COOCTBEHHYIO INO3MIMIO 10 OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YYHUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOIO
B3aUMOJEUCTBUA JIIOJEH C pa3HbIMU YOEXKIECHUAMH, KYyJIbTYPHBIMH LIEHHOCTSIMU U
COLIMAJIbHBIM II0JIOKEHHUEM,;

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOIIECCE COBMECTHOTO BBITIOJIHEHUSI Y4€OHBIX,
ITO3HABATEIIbHBIX W MCCIENOBATENbCKUX 3a7a4, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHMIO
OIMIOHEHTOB MPU 00CYKACHUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COJePKAHMUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) MaTPUOTHYECKOT 0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUUCKOW TPaKTAHCKONM HWACHTUYHOCTH, NATPUOTU3MA,
YBOXCHHUS K CBOEMY HaApoOJy, YyBCTBA OTBETCTBEHHOCTH Tiepea PomwHOH, TopmocTw
3a CBOM Kpa#, cBowo PoauHy, CBOMl S3bIK W KYJIbTYpy, MpOILIOE W HACTOSIIEE
MHOTOHAIMOHAIBHOTO Hapojia Poccuy;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICAMI0 U TaMATHUKAM MPHUPOJIBHI,
JToCTIKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATH BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHUE M PA3BUTHE
OWOJOTHY, TTOHUMAaHUS 3HAYCHUS OWOJIOTHH B TIO3HAHUHM 3aKOHOB MPHUPOJIBI, B KU3HH
YeJIOBeKa M COBPEMEHHOT'0 OOIIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CHyKeHHIO u 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIUTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOT0 HAPOAA,;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh  OIICHMBAaTh CHUTYyallMl0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POAUTEINISIM, CO3JAHUID CEMBU HA OCHOBE
OCO3HAHHOTO MPHUHATUS IEHHOCTEM CEMEHWHOM >KW3HH B COOTBETCTBHHU C TPAIUIHASIMH
HapoaoB Poccuy;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas DJCTETUKY ObITa, HAY4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/ia, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHUE SMOLMOHAIIBHOTO BO3ICHCTBUS KUBOW MPUPOIBI U €€ IEHHOCTH,;

TOTOBHOCTB K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIIEHUE MPOSIBIIATH
KayeCTBa TBOPUYECKOU JINYHOCTH;

5) ¢puznyeckoro BocnuUTaHusl, (GOPMHPOBAHMSA  KYJbTYPbl 310pPOBbA U
IMOIMOHATBHOI0 0J1aronmoJIyyns:
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MOHMMAaHUE M peajH3alys 370pOBOr0 M Oe30macHOro odpasza >KU3HU (310poBOE
NUTaHUe, COONIIOIEHNE TUTMEHHYECKUX MPaBWJI M HOpPM, COATaHCUPOBAHHBIA PEXUM

3aHATUN U OTABIXA, peryisipHas (u3nueckas akTUBHOCTb), O€PEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (U3MUECKOMY U TICUXHUYECKOMY
3JI0POBBIO;

NOHUMaHUE [IEHHOCTU TMPaBUJI MHIUMBUIYAJTBLHOTO U KOJJIEKTUBHOTO OE30MacHOTro
MOBEACHUS B CUTYaLHsIX, YTPOKAIOIIMX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHME TIOCICACTBHIA W HENPHITHS BPEIHBIX MNpUBBIUEK (YHOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KyPCHHSI);

6) Tpya0BOro BOCIUTAHMS:

TOTOBHOCTh K TPYZly, OCO3HAHUE [ICHHOCTH MaCTE€pPCTBA, TPYAO0II00UE;

FOTOBHOCTh K aKTHUBHOM JIEATEIIbBHOCTU TEXHOJOTUUECKOM M  COLMAIbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIMMPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHAThH TaKyI0 AESATEIbHOCTD;

WHTEpEC K pa3luyHbiM cdepam npodeccuoHaIbHON ACATEIBHOCTH, YMEHHUE
COBEpIIIATh OCO3HAHHBIN BBHIOOP Oymymied nmpodeccun M peaau30BbIBaTh COOCTBEHHBIE
YKW3HEHHBIE I1JIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUI0 M CaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH JKU3HHU,

7) IKOJOrHY€eCKOr0 BOCIIMTAHMS:

AKOJIOTHYECKH LEJIECOO0Pa3sHOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY >KU3HU
Ha 3emJle, OCHOBE €€ CYILECTBOBAHUSI;

MOBBIIICHUE  YPOBHA  DKOJOTMYECKOM  KYyJIbTYypbl: MPHUOOPETEHHE  OMbITa
IUIAHUPOBAHUS MOCTYNKOB M OLIEHKM MX BO3MOXKHBIX MOCJEICTBUI JJIs1 OKPYXKaIoIIeH
Cpe.bl;

OCO3HaHUE TJI00AJBHOIO XapakTepa OHKOJIOTMYECKUX NpodiieM M MmyTed Hx
pelLIeHus;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU U3YUYEHUH OWOJIOTUM 3HAHMS U
YMEHHMS TIPU PELICHUH NpoOJieM, CBSI3aHHBIX C PallMOHAJIBHBIM MPUPOJONOIB30BAHUEM
(cobOnromenne mpaBWJI TIOBEIACHHS B MPUPOJC, HAMPABICHHBIX HAa COXPAHCHUE
paBHOBECHS B AKOCHUCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE JEUCTBUM, IMPUHOCAIIMX BPEN OKPYXKAKIIEH MPUPOIHOU
cpene, yYMEHHE TMPOrHO3UPOBATH HEONArONMPUSTHBIE DKOJOTMYECKUE TOCIEICTBUS
MPEeANPUHUMAEMBIX JICUCTBUU U TIPEIOTBPAlIATh UX;

HaJU4Yue PA3BUTOrO SKOJOTMYECKOrO0 MBIIIJIEHUS, SKOJOTHUYECKON KYIBTYPHI,
OIbITA JESATENBHOCTU SKOJOTMYECKON HAIPaBICHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS
VMU B TO3HABATEIIbHOW, KOMMYHMKATUBHOM M COLIMAJIBHOW MPAKTHUKE, TOTOBHOCTH
K YY4aCTHIO B IPAKTUYECKOMN JAESATENBHOCTH SKOJIOTMYECKOM HAPABICHHOCTH;

8) meHHOCTH HAYYHOr0 MO3HAHMS
CcOPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
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pa3BUTHS HAyKH W OOIIECTBEHHOM NPAaKTHUKHA, OCHOBAaHHOTO Ha JUajore KyjibTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHWTATENBCKOM KYJIbTYPbl KakK CpEICTBa
B3aMMOJICMCTBUS MEXY JIFOJbMU U TIO3HAHUS MUDA,;

MOHWMaHUeE crieln(PUKN OMOTOTUH KaK HAyKH, OCO3HAHHMSI €€ PO B POPMHUPOBAHUH
palMiOHaIbHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IICJIOCTHOTO  TIPECTaBJICHUS
00 OKpyKaroIeM MHUpe Kak O €IHMHCTBE MPHUPOJIbI, YeJOBEeKa U OOIIECTBa, B TTO3HAHUU
IPUPOTHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TMPOoOJeM COXpPaHCHHsI TPUPOTHOTO
paBHOBeECHS,

yOSKIEHHOCTh B 3HAYUMOCTH OWOJOTHHM JUISI COBPEMEHHOW IMBHIIU3AIIUU:
oOecricueHHsT HOBOTO YypPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE TIEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pEIIaTh PECYPCHBIC MPOOJIEMBbI Pa3BUTHS YEIOBEUECTBA,
MOKWCKa TMyTeH BBIXOAA M3 TIJI00ATBHBIX SKOJOTMYECKUX MPoOJieM U obecredeHus
nepexoaa K YCTOMYMBOMY Pa3BUTHIO, PAllMOHATBLHOMY HCIIOIB30BAHUIO MPHUPOIHBIX
pecypcoB U (hOpMHUPOBAHUIO HOBBIX CTaHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTH B TOJIYUCHHH OMOJIOTUYECKHX 3HAHWUU B IIEJISAX IOBBIIICHUS
o0mIell KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TpPAaMOTHOCTH, KaK COCTaBHOM YacTH
GYHKIIMOHATBHOW T'PAMOTHOCTH — OOy4aromuxcsi, GOpMUPYEeMONl MpuU U3YUYCHHUH
OHMOJIOTHH;

MOHUMAaHUE CYIIHOCTA METOIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH MCIOJIB30BATh MOJIydaeMble 3HAHUS JJIsl aHAM3a U OOBSICHEHUS SIBIICHUMN
OKpY)KAIOIEr0 MHpa W TMPOUCXOMSAIMMX B HEM HW3MEHEHWH, YMEHHE JeJaTh
00OCHOBaHHBIC 3aKJIOUCHHSI HAa OCHOBE HAy4YHBIX (PAKTOB M HMMEIONMIUXCS JaHHBIX
C IICJTBIO TIOTYYEHHUS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CAMOCTOSITEIIbHO HCTIO30BaTh OMOJIOTHUECKIUE 3HAHUS JJIsl PEIICHHUS
po0JieM B peasbHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHWE IICHHOCTH HAYYHOW JESITCIIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOSKTHYIO U HCCIIEAOBATEIIbCKYIO ICSITEIPHOCTh HHIUBUAYAILHO U B TPYIIIIE,

TOTOBHOCTh U CITIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaAHUIO,
K aKTHBHOMY TOJIYYCHHIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBUU C KMU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbple pe3ylnbTaThl OCBOCHUS ydeOHOTOo Tmpeamera «buomorus»
BKJIIOYAIOT:  3HauuMble Uil  (GOPMUPOBAHUS  MHUPOBO33PEHUA  OOy4aroUuxcs
MEKTUCIMIIMHAPHBIE  (MEKIIPEIMETHBIC) OOIIEHAYYHbIE TMOHSATHSA, OTpaKaroIIHe
OECJIOCTHOCTD HayLIHOfI KapTUHBI MHUpa U Cl'IeI_[I/I(l)I/IKy MCTOZ OB ITO3HAHUS, UCIIOJIb3YCMBIX
B €CTECTBEHHBIX HayKax (BCIJ_ICCTBO, DHEPIUs, SBJIEHUE, MPOLECC, CUCTEMA, HAYUYHBIN
(baKT, INIPpUHOWII, THUIIOTC3d, 3aKOHOMCPHOCTb, 3dKOH, TCOpHI, HUCCICO0BAHUC,
HaOJII0IeHNE, U3MEPEHHE, SKCIIEPUMEHT M IPYTUX), YHUBEPCaIbHbIe yueOHbIE NCHCTBUS
(H03HaBaTeJ'II>HI>Ie, KOMMYHUKATUBHELIC, perJISITI/IBHBIe) ) O6CCHC‘II/IBaIOIHI/Ie
dbopmupoBanrue (YHKIIMOHAJIBHOM TIpPaMOTHOCTH U  COIMALHOM  KOMIIETEHIIUU
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o0 yJaromuxcs, CIIOCOOHOCTH 00 yJaroImxcst WCIIO0JIh30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWUS U YHUBEpCaJbHbIE YyueOHBIC
JIEUCTBUS B MIO3HABATEILHON U COLMAIBHOM MPAKTHUKE.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Bba3oBble Jornueckue a1eMcTBUA:

CaMOCTOATENBHO (GOPMYJIMPOBATh U AKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

MCTIONIb30BATh MPH OCBOCHUH 3HAHWW MPUEMBI JIOTUYECKOTO MBINUICHUS (aHAIN3a,
CHHTE3a, CPaBHEHUS, Kilaccu(hUKanuu, 0000IICHNs), PACKPBIBATH CMBICT OHMOJIOTUIECKHUX
NOHATUH (BBIACTATh MX XapaKTepHbIC MPU3HAKW, yCTAHABIMBATH CBS3H C JIPYTHMU
MOHSATUSIMU);

ONPENENATH LIEJIN NEATEIBHOCTH, 3a1aBasi HapaMeTPhbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI AEATEIILHOCTH C IIOCTABICHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHS 151 00bACHEHUS (PAKTOB U SIBJICHUN KUBOU
IIPUPOJIBI,

CTPOUTH JIOTUYECKUE pacCykJeHUsl (MHIYKTHBHBIC, JICYKTUBHBIC, [0 aHAJIOTHH),
BBIBJIATH 3aKOHOMEPHOCTH U INPOTHUBOpPEYUs B PACCMATPUBACMBIX  SBIICHUSX,
(OpMyNIHpOBATh BHIBOJBI U 3aKIHOUYEHUS;

IPUMEHATb CXEMHO-MOJEJbHBIE CPEACTBA [UIA IPEACTABICHUS CYLIECCTBEHHBIX
CBSI3€ M OTHOILECHHUN B U3y4aeMbIX OMOJOIMYECKUX OOBEKTaX, a TAK)KE MPOTUBOPEUHIA
Pa3HOro pojia, BHISBIECHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UICTOYHUKAX;

pa3pabaTblBaTh IUIAH pEIICHHUs MNpoOJeMbl C YY4E€TOM aHajiu3a HUMEIOIMIMXCA
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JACATEIBHOCTb, OLEHHUBATh COOTBETCTBHUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH;

KOOPJMHUPOBATh U BBINOJHATh padOTy B YCIOBHUSIX PEATbHOTO, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE ITPU PELICHUH )KU3HEHHBIX TPOOIEM.

Bba3oBblie ucciiegoBare/bCcKkue 1eiCTBUA:

BJIQJ€Th HaBbIKAMH Y4EOHO-HUCCIICIOBATEILCKOM M TMPOEKTHOW JESATETHLHOCTH,
HaBBbIKAMU pa3pelieHus: MpooeM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOM Y
IIOMCKY METOJOB PEIICHHS INPAKTUYECKUX 33/1a4, NMPUMEHEHUIO Pa3IMYHBIX METOJO0B
MTO3HAHUS;

HCTOJIB30BaTh Pa3IMYHbIEC BUABI AEATEIBHOCTH MO MOJYYE€HUIO HOBOI'O 3HAHUS, €TO
WHTEPIpEeTaIiy, MPeoOpa30BaHUI0 U PUMEHECHHIO B YICOHBIX CUTYAIIHSIX, B TOM YUCIIC
MIPU CO3JIaHUU YYEOHBIX U COITUAIIbHBIX MTPOCKTOB;

dbopMUpoBaTh HAY4YHBIM THI MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMHU U METOHAAMH;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33/1a41 B 00pa30BaTEIHHOM JAESTETHPHOCTH
Y )KU3HEHHBIX CUTyalUsIX;

BBIABJISITh TPUUUHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBaTh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh apryMEHTHI I JOKA3aTeJIbCTBA CBOMX YTBEPKICHUU,
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3aj1aBaTh IMApaMeTPhl K KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IMOJIYYCHHBIC B XOJ€ PCIICHMs 3aJa4l Pe3yJbTaThl, KPUTUYCCKH
OLIEHUBATh X JJOCTOBEPHOCTH, POTHO3MPOBATh H3MEHCHHE B HOBBIX YCIIOBHSX;

JlaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIICCTBIIATH [EJICHATIPABICHHBIHN MTOUCK IEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBUS
B ITPO(heCCHOHATILHYIO CPENYy;,

yMETh TICPEHOCHUTh 3HAHUSA B I[IO3HABATCIBHYD W MPAKTHYECKYI O0OJacTH
KHU3HEICATCILHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 PA3HBIX MPEJIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC MJICH, TIPE/IaraTh OpUTHHAIBHBIC ITOIXO0/IbI U PEIIICHHS, CTAaBUTh
npoOJIeMbI U 33]1a4H, JIOMYCKAIOIINE aIbTePHATHBHBIC PEIICHUS.

Pabora ¢ undgopmanmeit:

OPMEHTHUPOBAThCS B Pa3IMYHBIX HMCTOYHHKAX HH(popMaiuu (Tekcrte yd4eOHOTO
OCOOUSI, HAyIHO-TIONYJIIPHOM JIUTEpaType, OMOIOTUYECKHUX CIOBAPSX M CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HHGOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IpeICcTaBICHNS, KPUTHYECKH OIICHUBATH €€ TOCTOBEPHOCTh H
HEMPOTUBOPEUYUBOCTH;

(dbopMymHpOBaThH 3aIIPOCHI U IPUMEHSITh PA3IMYHBIE METOIBI TIPY TIOUCKE U 0TOOpE
Ouonoruyeckoi nHbopMaIK, HEOOXOAMMOM JIJIsl BEITIOJHEHHUST YUEOHBIX 3a7a4;

MpUOOPETaTh  OMBIT  HMCHOJB30BaHUS  WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYIBTYPY AaKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMATILHYIO (DOPMY MpeICTaBICHUS] OMOJIOTUYECKON
uHpopmanuu (cxembl, rpaduKd, THarpaMMbl, TAOJIHUIbI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQ4E€CTBE CPEACTBA MpU paboTe ¢ OMOJOTUYECKON
uHdopmaImeil. TpUMEHSITh XUMHYECKHEe, (U3MYEeCKHE W MaTEMaTHYECKUE 3HAKU U
CUMBOJIBI, (OpPMYJIbI, a00pEBUATYPY, HOMEHKJIATYPY, UCIIOJIb30BaTh U MPE0OPa30BLIBATH
3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIaJIETh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHl MH(POpMAIMK, HHGOPMAIIMOHHOM
0€3011acCHOCTH JTUYHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnme Ilef/iCTBl/IH
Oomenne:

OCyHICCTBJIAATD KOMMYHHKAIIUU BO BCCX ccbepax JKU3HHU, AKTUBHO Y4YaCTBOBATb
B JHMAJIOTe WM JUCKYCCHHM IO CYIIECTBY OOCyKaaemod Tembl (YMEHHE 3a7aBaTh
BOITPOCHI, BBICKA3bIBATL CYXXIACHUSA OTHOCUTCIILHO BLITNTOJIHCHUSA HpeﬂnaraeMoﬁ 3aJa4u,
Y4UTBIBATH MHTCPCCHI U COIIACOBAHHOCTH HOBI/II_II/II\/JI APYIrux y4aCTHHUKOB OHUAJIOTa WA
JUCKYCCHUN);

pacro3HaBaTh  HeBepOajdbHbIE cpeiacTBa  OOIIEHMS, TOHUMAaTh 3HAYCHUE
CONHUAJIBHBIX 3HAKOB, IIPCAIIOCBLIOK BO3HHMKHOBCHUA I(OHCI)J'II/II(THI)IX CHTyaHHﬁ, YMCTb
CMSAT4aTh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJIaJICTh Pa3JIMYHBIMHA CHOCO6aMI/I 06H1€HI/I$I u B3aHMOI[efICTBHH, IIOHUMATh
HaMCpPCHUA APYIux J'IIOI[GfI, MMPOABJEITh  YBAKHUTCIIBHOC OTHOIICHUC K CO6€C€I[HI/IKy u
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B KOPpEKTHOU Popme hopMyarpoBaTh CBOU BO3PAKEHUS;
Pa3BEPHYTO U JIOTUUHO U3J1araTth CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHAas JeITeJIbHOCTD.

MMOHUMATh U MCTOIb30BaTh MPEUMYITIECTBA KOMAaHIHOW U WHIWBUTYaIbHON pabOThI
IIPU PEIICHUH OMOJIOTHYECKON MPoOJIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh TPUMECHECHUS
TPYNIOBLIX (YOPM B3aUMOJCHCTBHS MPHU PEIICHUH YIeOHOM 3a/1auH;

BBIOMPATh TEMATHKY M METO/bl COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX UHTEPECOB
1 BO3MOKHOCTEM Ka)KJI0T0 YjeHa KOJUICKTHBA,

MPUHUMATH L€ COBMECTHOU AEATENBbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS 10 €€ JOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUHN, PACIIPEIEIISITh POJIM C YYETOM
MHEHHI YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHUMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOr0 y4acTHHUKA KOMaHJbl B OOLIUI
pe3yibTaT Mo pa3padOTaHHBIM KPUTEPUSIM,

IpeIaraTb  HOBBIE MPOEKThI, OLEHWBATh MJEU C T[O3WUIMA HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITMATUBHBIM.

PeryasiTuBHBIC YyHUBEpPCAJbHbIC YUeOHbIE AeiiCTBUA
Camoopranuzanus:

UCIOJIb30BaTh OMOJOIMYECKUE 3HAHMS JJIS BBIBICHUS MPOOJEM U MX PEIICHUs
B KU3HEHHBIX U YU€OHBIX CUTyalUsX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JIEUCTBHSX M MOCTYIKAaX MO OTHOIIEHUIO K KUBOM MPUPOE, CBOEMY 3/I0POBbIO U
3JI0POBBIO OKPYXKAIOUIUX;

CaMOCTOSITEJTbHO ~ OCYHIECTBIISATh  MO3HABATEIBbHYIO JIESITEIbHOCTh, BBISIBISTH
npoOJieMbl, CTaBUTh U (PopMynHpoBaTh COOCTBEHHBIC 3aJlaud B 0OOpa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PELIEHUs MPOOJEeMbl C YYETOM HMEIOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

paciupsATh paMKH Y4€OHOIro MpeAMETa Ha OCHOBE JIMYHBIX MPEAOUYTCHHH;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpPOBaTh €ro, OpaTb OTBETCTBEHHOCTh
3a pelleHuE;

OLICHUBATh MPUOOPETEHHBIN OMBbIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYAMIIMHU B Pa3HbBIX
o0yacTsAX 3HAHMM, MOCTOSHHO MOBBIIIATH CBOM O0pa30BaTEIbHBIA W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:
JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEISIM;
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BJIQJICTh HABBIKAMHU ITO3HABATEIBHON PEQPIIEKCHU KAaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3yJbTaTOB U OCHOBAaHUM, UCIOJIb30BAThH
npuEMBbI pedIeKCUU ISl OLEHKH CUTYalluy, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEUICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX MPU aHAIM3E PE3YJIbTATOB JAEATEIHHOCTH.

IIpunsitue cedst U APyrux:
MPUHUMATH ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTRBA,
MPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX MPU aHATIU3€ PE3YJIbTAaTOB ACATEILHOCTH;
MpU3HABATh CBOE MPaBO U MPABO APYTUX HA OLIUOKH;
pa3BUBaATh CIOCOOHOCTh ITOHUMATh MU C TTO3UIIAU JPYTOT0 YEIOBEKa.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTrHbie pe3ynbrarhl ocBoeHus: nporpammbl COO no 6uosnoruu Ha 6a30BOM
YPOBHE BKIIIOHAIOT crneruduyeckue s ydeOHoro mnpeamera «buonorus» HaydHble
3HaHMS, YMEHHd M  CHOCOObl  JEHCTBMH IO  OCBOEHUIO, HMHTEpIpPETAIUU
U TPeoOpa30BaHUIO 3HAHMM, BUABI ACATENBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B PA3IMYHbIX YYEOHBIX CHUTYyallUsX, a TakKe€ B pEAIbHbIX
KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C Ouosorueil. B mnporpamme mnpeaMeTHbIE
pe3yJbTaThl IPEICTABICHBI IO roJjaM 00 yueHUsl.

[IpenmeTHBIC pE3ynbTaThl OCBOCHUS yueOHOTO ipeameTa «buonorus» B 10 kiacce
JOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpPa U HAy4dHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B  pa3BUTHE OHOJIOTMH, (PYHKUMOHAIBHOW TI'PAMOTHOCTH  4eJIOBEKa
JUISL PELLICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE pacKphIBaTh COJIEPKaHUE OMOJIOTMYECKUX TEPMHHOB M TOHSTHI. KU3HB,
KJIETKa, OpraHu3m, Metabonn3M (0OMEH BEIIeCTB M MPEBPAICHUE YHEPTUH), TOMEOCTa3
(camoperynsinysi), ypoBHEBas OpraHM3aIMsl JKUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(perrponykius), HACIEICTBEHHOCTh, U3BMEHUUBOCTD, POCT M Pa3BUTHE;
yMEHUE  M3/naraTh  OWOJIOTMYECKHME  Teopud  (KJIeTodHas, XpPOMOCOMHas,
MYTaIlMOHHAs, [IEHTpaJIbHAs JIOTMa MOJICKYJISIpHON Owmosoruu), 3akonbl (I. Menmers,
T. Moprana, H.W. BaBwioBa) n ydeHus (0 EHTpaX MHOTOOOpa3us M MPOUCXOKICHUS
KyJIbTypHBIX pactenmii H.M. BaBuioBa), omnpemensiTh TpaHUIBl HUX MPUMEHHUMOCTH
K JKMBBIM CHCTEMaM;

YMEHHME BJaJE€Th METOAAaMH HAYYHOIO TMO3HaHUS B OHOJIOTMU: HaOJIOJIEHUE
U OIMCAaHME JKUBBIX CHCTEM, IIPOLECCOB M SBICHUW, OPraHU3alMs W IPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIIBU)KEHHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIECIYEeMbIMH BEIUYMHAMHU, OOBSICHEHUE TMOJIYYEHHBIX pEe3yIbTaToB,
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WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHUM, TEOPUN M 3aKOHOB, YMEHHE JeJIaThb BBIBOJIBI
Ha OCHOBAHUH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIICCTBEHHBIE NPU3HAKA BUPYCOB, KIETOK IMPOKAPHOT
U DYKApUOT, OTHOKJICTOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, 0COOCHHOCTHU
MPOIIECCOB. OOMEHa BEIMIECTB M TPEBPANICHHUS SHEPIHMM B KIETKe, (OTOCHHTE3a,
MJIACTUYECKOT0 M DHEPreTUUECKOIo Mei03a, OIUIOJOTBOPECHHS, Pa3MHOKECHMUS,
(oHTOrEHE3);

oOMeHa, XEeMOCHHTEe3a, UHJANBUYyaJIbHOTO Pa3BUTHS MUTO3a, OpraHu3Ma yMEHHUE
MPUMCHATh TIOJYUCHHBIC 3HAHUA JUISI OOBSICHEHUS OHOJOTHYECKHUX IMPOIECCOB U
SIBIICHUM, JIUTSI IPUHATHS TTPAKTUICCKUX PEIICHUI B TIOBCEIHEBHOM KU3HU C IIEJTBIO
obecrieueHust 0€30MaCHOCTH CBOETO 3/I0POBbsSI U 37J0POBBSI OKPYKAFOIIHX JIFOICH,
COOJIIOJICHUSI HOPM TPaMOTHOTO TIOBEACHUA B OKPYXKAIOUIEH MOPUPOAHON cCpele,
MMOHUMAaHUE HEOOXOIUMOCTH MCIOJBb30BaHUS JTOCTHKCHUI COBPEMEHHOW OWMOJIOTUU W
OMOTEXHOJIOTHUH JIJIs1 palliOHAIBLHOIO MMPUPOAOIIOIBE30BaAHNS;

YMEHHUE pellaTh AJIEMEHTApHbIE TeHETHYECKHUE 3aJa4d Ha MOHO- U JUTHOPHUIHOE
CKpEIIMBAHUE, CIEIJICHHOE HaCIeAOBAaHUE, COCTABJISITh CXEMbl MOHOTHOPHIHOTO
CKpeIIMBaHUS JUIs TIPEICKa3aHus HAaClIeI0BaHUs MPHU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITIOJIHATH J1a00paTOpPHBIE U MTPAKTUYECKUE PaOdOThI, COOJIIOAATh MpaBUiIa
npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTUYECKH  OICHWBATh W  HHTEPIPETUPOBATH  HMHQPOPMAIHIO
OMOJIOTMYECKOTO COACPKaHUs, BKIIOYAIONIYIO MCEBIOHAYUYHbIC 3HAHUS U3 PA3TUUYHBIX
UCTOYHUKOB (CpeicTBa MaccoBOM HHGpOpPMAIMH, HAY4YHO-IIOMYJISAPHBIE MaTepHalbl),
OTUYECKUE aCIeKThl COBPEMEHHBIX HCCIICJOBaHUNH B  OHOJOTMH, MEIUIIMHE,
OHMOTEXHOJIOTHH,

YMEHHE CO03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOIICHHS, 0000Mmast
Ouosiorndyeckyro MHGOpPMAIMI0 U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO HCIIOJIh30BATh
NOHSATUHHBIN annapat OMOJOTHH.

IIpenmeTHBIe pe3ybTaTbl OCBOeHHsI Yy4eOHOro mnpeaMera «buosorus»
B 11 kiacce J0/15KHBI OTPAKATD!

c(hopMUPOBAHHOCTH 3HAHUM O MECTE 1 POJIM OMOJIOTHH B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa W HAy4dHOT'O MHPOBO33PCHHS, O BKJIAJIC POCCHUUCKUX W 3apYOC)KHBIX YUEHBIX -
OWONOroB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOW TIpPaMOTHOCTH 4YeJIOBEKa
JUTSI peIieHUs KU3HCHHBIX 3a/1a4;

YMEHHE pAaCKphIBATh COJCPKAHUE OWOJIOTHUYECKUX TEPMUHOB U TIOHATHUNA. BHJI,
HOMyJISAIKS, TeHOGOH, SBOJIONMS, JABMXKYyIIHe CHabl ((pakTopsl) 3BOJIOIHH,
MPUCIIOCOOJICHHOCTh ~ OPraHW3MOB, BHJI000pa30BaHME, HSKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, MPOIYIICHThI, KOHCYMEHTHI, PEAYIECHTHI, e MUTAHUSA, dKOJIOTUYECKas
nvpamMujia, OuoreoieHos, ornocdepa;

yMEHHE H3Jlarath OHMOJIOrHYeckre Teopuu (dBonmorronHas teopus Y. JlapBuHa,
CHHTETUYECKAss TCOPHUS DBOJIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJIbIIIEBOIO
cxonctBa K.M. bapa, depenoBaHus TJaBHBIX HANpPaBICHUM W MYyTE€W 3BOJIIOLMHU
A.H. CesepuoBa, yuenus o 6uochepe B.M. Bepnajickoro), ompenensTb rpaHuIbl UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM,
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yMEHHE BIAaJeTh METOJaMH HAydHOTO TIO3HAaHWsS B OWOJOrMH: HAOJIIOJACHHE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBICHWUN, OpraHU3alMs W TPOBEIACHUE
OMOJIOTMYECKOTO JKCIEPUMEHTA, BBIIBIDKEHHE THIIOTE3bl, BBISIBICHUE 3aBUCHMOCTHU
MEXIy WCCICIYeMBbIMH BEIUYMHAMHU, OOBSICHEHHWE TMOIYYCHHBIX PpE3yJIbTaTOB,
WCTIOJIb30BAaHHBIX HAYYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMECHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHHH ITOJTYYCHHBIX PE3yJbTaTOB;

yYMEHHUE BBIJICISITh CYIIECTBEHHBIC IPU3HAKU CTPOCHHUS OMOJOTHYECKUX OOHEKTOB:
BUJIOB, TIOMYJSIWNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHWOTEOIICHO30B U
HKOCUCTEM, OCOOECHHOCTH TIPOIIECCOB. HACICACTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOTO
oT0Oopa, BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, ICHUCTBUS YKOJIOTUIECKUX
(GbakTOpOB Ha OpraHW3MBbI, MEPEHOCa BEIMIECTB W IOTOKA DHEPTrUU B DKOCHCTEMAX,
AHTPOTNIOTEHHBIX U3MEHEHHI B 9KOCHCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOTreOXUMUYECKHX ITUKIIOB B Orocdepe;

YMEHHE TPUMEHSATH TOJYYECHHbIE 3HAHUS ISl OOBSICHEHUS OHOJOTHYECKUX
MPOIIECCOB U ABJICHUM, IS IPUHATHUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN JKU3HU
C LIeTIbI0 00ecneyeHus: 0€30MaCHOCTH CBOETO 37I0POBBS U 3/I0POBbSI OKPYKAIOIIUX JIFOJIEH,
COONIOZICHUST HOPM TPaMOTHOTO TIOBEJACHUS B OKPYXKAIOMIEH MPUPOTHON Cpere,
MMOHMMaHNEe HEOOXOAMMOCTH MCIIOJIb30BAHMS JOCTIKCHUI COBPEMEHHON OMOIOTHH IS
PaIMOHAILHOTO MTPUPOIOIIOIH30BaAHNS,

YMEHHE pelIaTh 3JIEMEHTapHbIe OUOJIOTUYECKUE 3aJlaud, COCTaBISATh CXEMBbI
NepEeHOCa BEIECTB M YHEPTHU B IKOCUCTEMaX (IETH MUTaHK);

YMEHHE BBITOIHATE JJAOOPATOPHBIE W MIPaKTUYECKHe PabOThI, COOII0IaTh TIPaBHIIa
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKH  OIICHWBAaTh W  HWHTEPIPETUPOBATH  WH(OpMAIUio
OMOJIOTHYECKOTO COJIEpKAHUs, BKIIFOUAIONIYIO TICEBJIOHAYUYHBIE 3HAHWS M3 Pa3THMYHBIX
UCTOYHUKOB (CpefcTBa MaccoBOM WHGOpMAIIMH, HAYYHO-TIOMYJISPHBIC MaTepUalbl),
paccMaTpuBaTh ri00aTbHBIC YKOJIOTHYECKUE MPOOIEeMbl COBPEMEHHOCTH, (hOPMUPOBATH
M0 OTHOIIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC NMUCHBMEHHBIC M YCTHBIE COOOIICHUs, 0000IIas
OMOJOrHYeCcCKy0 MH(POPMAIINIO M3 HECKOJbKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUMHBIN annapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 kiaacc
No | HaumenoBanune | KonmuuectBo| [IporpamMmmHoe conepskaHue OCHOBHBIE BUBI AEITEIHLHOCTA DJIEeKTPOHHBIC
II/IT | paznenoB u TeM 4acoB 0OyJarommxcs pecypchl
y4e0HOro
npeaMera

Tema 1. buosiorusi Kak HayKa

1.1 | Buonorus B 1 buosnorus kak Hayka. CBsi3u OMOJIOTHH C PackpbiBaTh conepkaHie TEPMUHOB U https://www.yakl
CHCTEME HayK OOIIIECTBEHHBIMH, TEXHUUCCKUMH U MOHSATHUI: HAyYHOE MHPOBO33pPEHUE, ass.ru/p/biologia/
JPYTUMH €CTECTBEHHBIMU HayKaMH, Hay4Has KapTWHA MHpa, Hay4HbIi MmeToy, | 10-klass/predmet-
dbutocodueii, peaurueit, STUKON, SCTETUKOM | TMIIOTE3a, TCOPHs, METOIbI HCCiieAoBanus. | biologii-
U npaBoM. Posib Onosioruu B opMupoBaHun | XapaKTepu30BaTh OUOJIOTHIO KaK HayKy, ee | 6843996/etapy-
COBPEMEHHOW HAyYHOH KapTHHBI MHpA. MECTO ¥ POJIb CPE/IU IPYTUX ECTECTBEHHBIX | lazvitiia-
Cucrema 6GMOIOTUYECKHUX HAYK. Hayk. [lepeuncnsare paznensl Ouonoruu B | biologicheskikh-
Hemoncrpamuu: [Toprpetst: Y. Jlapsun, I COOTBETCTBHUE C 00BEKTAMH U3YUCHHSI. znanii-
Mengens, H. K. Konbiios, k. Yorcon u ®@. | Ha3zpiBaTh BakHEMIIINE OTpaCIn 6843997/re-
Kpuk. Tabmurs! 1 cxeMbl: «MeTo1bI OMOJIOTMYECKUX 3HAHUH U 3a/1a4H, 67a92e6f-da3b-
MO3HAHUS JKUBOW MTPUPOIBI» crosmue nepes ouonorueit XXI B. 41b5-b662-
611cf1a31515
1.2 | Meroasl mo3HaHUS 1 MeTo/1pI TO3HAHHMS )KUBOW TIPUPOIBI PackpsiBaTh conepkaHie TEPMHHOB U https://www.yakl
’KUBOH MTPUPOJIBI (HaOJrOIeHKE, SKCIICPUMEHT, OITUCAHUE, NOHSTHI: HAYYHBIH METOJI, METOIbI ass.ru/p/biologia/
U3MepeHue, Kiaccudukanus, UCCIIeIoBaHMs. XapaKTepru30BaTh 10-klass/predmet-
MOJICTTUPOBAHUE, CTATUCTHICCKAS OCHOBHBIE METOIbI ITO3HAHUS KUBOU biologii-
00paboTka AaHHBIX). JleMoHCcTpauu: HIPUPOJIBL: HAONIOIEHHUE, SKCTIEPUMEHT, 6843996/etapy-
Tabnume! 1 cxeMsl: «MeTonsl MO3HAHUS OTIFICaHWe, U3MEPECHHE, KITacCU(UKAIIHS, razvitiia-
XKUBOHU Mpupoabl». JlabopaTopHblie U MOJICIMPOBAHKE, CTATUCTUYECKAs biologicheskikh-
npakTHaeckue padoTsl: [IpakTrdeckas 00paboTKa JaHHBIX znanii-
pabota Ne 1. «Vcnonbp30BaHKEe pa3TUUHBIX 6843997/re-
METOJIOB MPU M3YYECHHH OMOJIOTHUSCKUX 67a92e6f-da3b-
00BEKTOB» 41b5-b662-
611cf1a31515
HToro yacoB o Teme 2

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alUs

2.1

Buonornueckue
CUCTEMBI,

1

JKuBnie cuctemsl (OMOCHCTEMBI) KaK
npeaMeT u3ydeHus: ouonoruu. OTanune

PackpsIBaTh conepkaHre TEPMUHOB U
TIOHSITHIA: CUCTEMa, OMoJIoTHYecKas

https://lc.rt.ru/clas
sbook/biologiya-
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https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://lc.rt.ru/classbook/biologiya-10-klass/videouroki-vvedenie-489/2899
https://lc.rt.ru/classbook/biologiya-10-klass/videouroki-vvedenie-489/2899

MIPOLIECCHI U UX
U3y4yeHue

KUBBIX CUCTEM OT HEOPTraHUYECKOM
npupobl. CBOMCTBa OMOCHUCTEM U HX
pazHooOpaszue. YpOBHU OpraHU3aIN
OuocHCTEM: MOJIEKYJISIPHBIA, OpraHOUHO-
KJICTOYHBIA, OPTaHU3MEHHBIH,
MOIYJISIUUOHHO-BUAOBOM, 3KO CUCTEMHBIN
(buo-reonieHOTHYECKHUI ), OOChHEepHBIi.
Hayxkwu, u3yyaroriyie OMoCHCTEMbI Ha Pa3HBIX
YPOBHSAX OpraHnu3amuu. JleMoHcTpanuu:
Tabmue! 1 cxeMbl: «OCHOBHBIC TIPU3HAKU
JKU3HWY, «YPOBHU OpraHU3allvM >KUBOU
npupoae». Monens moisekyisl JJHK

CHCTEMa, PJIEMEHTBI CHCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOICTBA )KHUBBIX CUCTEM,
0OMeH BellecTB, pa3MHOKEHHE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
WU3MEHYUBOCTD, Pa3IPAXKUMOCTh,
HHEPro3aBUCHUMOCTb, YPOBHU OPTaHU3AIIH
XKU3HH (OnocucTem). XapakTepu3oBaTh
HPUHIUIBI OpraHU3alud OUOCHCTEM:
OTKPBITOCTb, BBICOKASI YIIOPSIOYCHHOCTb,
CaMOPETyJISIINS, HEPAPXUIHOCTb.
[lepeuncnsTh yHUBEpCaIbHBIE CBOMCTBA
JKUBOTO: €IMHCTBO XUMUYECKOTO COCTAaBA,
pa3IpakuMOCTh, IBUKECHUE, TOMEOCTA3,
POCT ¥ pa3BUTHE, HACIEICTBEHHOCTb,
WU3MEHYHUBOCTb, IBOJIFOIIHS
(mpucmoco6IeHNe K N3MEHSIOIIMMCS
ycnoBusiM). [IpuBOIUTE IPUMEPHI
OuocHcTeM pa3HOTO YPOBHS OPTraHU3AIIH
Y CPaBHUBATh NPOSIBIICHUS CBOMCTB
’KMBOTO Ha Pa3HBIX YPOBHSX.
XapakTepHu30BaTh OCHOBHBIE MIPOLIECCHI,
IpoTeKarolue B onocuctemMax: oOMeH
BEIIIECTB U MIPEBpAILlEHUE SHEPTHH,
CaMOBOCIIPOU3BEICHHE, CAMOPET YIS,
pasButHe. CoOmroaTh npaBuiia OepexHOro
OTHOIIEHHMSI K XUBOU MPUPOJIC

10-
klass/videouroki-
vvedenie-
489/2899

HToro uacoB o Teme

1

Tema 3. XumMuuyecKuii COCTaB M CTPOCHHE KJICTKH

3.1

XuMHUeCcKuH
COCTaB KJICTKH.
Bomaun
MHHEPAIBHBIE COJIU

1

XHUMHUYECKUHN COCTAB KIETKH. X UMUYECKHE
AJIEMEHTBI: MAKPOIJIEMEHTHI,
MHUKpO3JIEMEHTHL. Bojia 1 MUHEpalIbHbBIE
BelecTsa. OyHKIHUH BOJbI U MUHEPAIIBHBIX
BellecTB B KieTke. [lonnepxxanue
ocMoTHYecKoro Oananca. JleMoHcTpanuu:
Juarpammsl: «Pacrpenenenue XuMHUIEeCKUX
JJIEMEHTOB B HEXKUBOU IPUPOLEY,
«Pacnipenenenne XUMHYECKUX 2JIEMEHTOB B
KUBOU Npupoaey». TaOnuIbl U CXeMBI:

PackpsIBaTh conepkaHue TEPMUHOB U
MOHATHIL: 37IeMEHTHI-ONOTEHBI,
MaKpOAJIEMEHTHI, MUKPOAJIEMEHTHI,
MHUHepaJIbHbIE BEIIECTBA, MOJIEKYJIa BObI
KaK JIUII0Jb, BOJIOPOTHBIE CBSI3H,
rupoduIIbHbEIE U THAPO(HOOHBIE BEIIECTBA.
Jloka3bIBaTh €MHCTBO SJIEMEHTHOTO
coCTaBa KaK OJHO M3 CBOMCTB HBOTO.
PacripenensiTe XMUMHUYECKHE HIIEMEHTHI 110
rpyImnam B 3aBUCUMOCTH OT

https://urok.1sept.
ru/articles/593843
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«Ileproanyeckas TaOIMIIa XUMHUYIECKUX
3JIEMEHTOBY, «CTPOCHHE MOJIEKYJIbI BOJIBI»

KOJIMYECTBEHHOT'O ITPE/ICTAaBUTEIHCTBA B
OpraHu3Me; XapaKTepH30BaTh POJb
OTAEJBbHBIX 2JIEMEHTOB. BBISBIATH CBS3b
MEK1y COCTaBOM, CTPOEHUEM MOJIEKYJIbI
XMMHUYECKOTO COCTMHEHHS U €T0
(GYHKIUSMH B KIIETKE

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHne OCIIKOB. PackpsIBaTh conepkaHre TEPMUHOB U https://urok.1sept.
cTpoeHue 0enKoB AMUHOKHCIIOTBI — MOHOMEPHI OEIIKOB. MOHATHUI: OEJIKH, TOJTUMEPHI, MOHOMEPHI, ru/articles/593843
HezameHuMble 1 3aMEHUMBIE aMHHOKHCIIOTBI, IIENITUHAS CBS3b,
AMUHOKHUCJIOTHl. AMUHOKHUCIIOTHBIN COCTaB. | MOJMIENTH, ACHATYpaLUs.
YPOBHU CTPYKTYpbI OEIKOBON MOJIEKYIIbI XapakTepHu30BaTh OEJIKH KaK KJIace
(mepBuYHasi, BTOpUYHAasi, TPETUYHAS U OpraHUYECKUX COCIUHEHUI;
YeTBEPTUYHAS CTPYKTYpa). XUMHUUECKUE KJ1accu(UIUPOBATh UX MO CTPOCHUIO
cBoiicTBa OenkoB. buonorunueckue Gpyaknun | (Ta00ymnspHbe 1 GUOPHMILIIPHBIE OETKN),
6enkoB. JlemoHcTpauuu: TaGuuIbl U CXEMBI: | IEPEUUCIATh U XapaKTepU30BaTh (QyHKIIUN
«CTpoeHHe MOJIEKYJIbl OelIKay. OeNIKoB
Ob6opynoBaHue: CBETOBOI MUKPOCKOII,
MUKpOIpenaparThbl
3.3 | ®epMeHTHI — depMeHTHI — OUOJIOTHUYECKHUEe PackpsIBaTh conep:kaHre TEPMUHOB U https://urok.1sept.
OMOJIOrMYecKHe karanu3aTopsl. CTpoeHue gpepMeHTa: MOHATUH: (PepMEHTHI, aKTUBHBIHN LIEHTD, ru/articles/593843
KaTaJau3aTopsl aKTUBHBIN LIEHTp, CyOCcTpaTHas cyOcTpaTHas cienu(pUIHOCTb,
cnenupuyHocTs. KopepmenTsl. Butamunsl. | kohepMeHTbI, OEIKN-aKTUBATOPHI U OENKH-
Otnnuns (pepMEHTOB OT HEOPTaHUUYECKUX MHTUOUTOPBI. YKa3bIBaTh OTIMYUS
karanu3aTopoB Jlemonctpanuu: Tabnuusl 1 | GepMEHTOB OT HEOPraHUYECKUX
cxeMmbl: «CTpoeHue GpepmMeHTar. KaTann3atopoB. OOBACHATH POJIb
O6opynoBanue: 000pyJOBaHHE IS (bepMeHTOB B (YHKIIMOHUPOBAHHUH KUBBIX
IpOBE/ICHUS HAOI0ICHUH, U3MEPEHUH, CUCTEM, B IPOMBIIIJIEHHOCTH, B MEIULINHE,
JKcrepuMeHToB. JlabopaTopHbie U B [TOBCE/IHEBHOM JKU3HU YEJIOBEKA
npakTudeckue padotsl: JlaboparopHas
pabota Ne 1. «M3ydeHune KaTaauTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha pUMepe
aMUJIa3bl WM KaTajaasbl)»
3.4 | Yrnesoasl. VYrneBoasl: MOHOCAaXapuabl (TIII0K03a, PackpeiBath coneprkaHue TEPMUHOB U https://urok.1sept.
JIunmn e pubo3a u Ae30kcuprbo3a), AUcaxapusl MTOHSATUI: YTIIEBOJbI, MOHOCAXAPHU/IbI, ru/articles/593843

(caxapo3a, JJakT03a) U MOJIHCAXAPHIBI
(kpaxmaJi, TIIMKOTeH, LEJITI0JI03a).
Buonornyeckue GyHKINN YTIIEBOIOB.
Jlunuer: Tpurmmnepusl, Gochoaunuasl,

JUcaxapubl, MOJIMCAXapUIbl, TIIOKO03a,
pubo03a, 1e30Kcuprd03a, caxaposa,
JIaKTO3a, MaJIbT03a, LIEJUTF0JI03a
(keT4arka), Kpaxmall, TIIMKOTeH; JTUIUIbI,
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crepounibl. ['mapodribHO-THAPODOOHBIE
cBoiicTBa. buonornyeckue pyHKuun
aununoB. CpaBHEHHE YIeBOIOB, OCIKOB U
JUTUI0B KaK UICTOYHUKOB SHEPIHUHU.
Hemonctpanmu: TabauIbl 1 CXEeMBI:
«YrieBosy, «Jlunuaey. ObopynoBanue:
o0opyoBaHue AJisl IPOBEICHUS
HaOJII0JICHUH, U3MEPEHUH, IKCIIEPUMEHTOB

TPUTIIMLIEPU LI (KUPBI, Macya),
dbochomunuabl, CTepOUIHL.
XapakTepu30BaTh YIiaeBObI, TUIUIBI KaK
KJIACCOPTaHUYECKUX COECTUHECHUM.
Knaccudunuposats yriieBoAbl U JIUMUIbI
10 CTPOCHUIO; IEPEUUCIATH (HYHKIIUU
YII€BOAOB U IUMUI0B. CXeMaTH4eCKH
n300paXkaTh CTPOCHHE MOJIEKYI
YIJI€BOJIOB, JIUMIUJIOB

3.5 | HykneunoBsie Hyxnennossie kucnorst: JIHK u PHK. PackpsIBaTh conep:kaHue TEPMUHOB U https://urok.1sept.
KUCIO0Thl. AT® Hyxneotuabl — MOHOMEPBI HYKIIEUHOBBIX HOHATUI: 1€30KCUPUOOHYKIIEMHOBAS ru/articles/593843
kucioT. Ctpoenne u pynkiuu JJTHK. kucnora (JJHK), pubonykinennoBas
Crpoenue u ¢pyukiuu PHK. AT®: ctpoenne | kucnora (PHK), nykneorun,
u ¢ynkuuu. [lemoncrpanuu: [lopTperTsr: MOJINHYKJIEOTH/IHAS LIETb
Jx. Yorcon, @. Kpuk, M. Yunkunc, P. (MOMMHYKIIEOTH]T), KOMIUIEMEHTAPHOCTH,
@®panxiivH. TaOauIBl U CXEMBI: ¢yukun JJHK (xpanenue u nepenaya
«Hyxneunosslie kucnotsl; JJTHK», HacJIeICTBEHHON MH(POPMAIUN); BUIbI
«buocunTes 6enkay, «Ctpoerne mosiekynsl | PHK (nH(bopmanmonnasi, TpaHCIIOpTHAS,
AT®». O6opynoBaHue: CBETOBOM pubocomainbHast); aeHOo3UHTpU(ochaT
MHUKPOCKOII, MUKPOIIpEnapaThl (AT®), makposprudeckast CBs3b.
XapakTepHu3upoBaTh HYKJIEHHOBBIE
KHMCJIOTHI KaK XMMHUECKHUE COETUHEHUS U
HOCHUTEIIN HACIEICTBEHHOM HH(pOpMAIIHH.
OTmeuaTh 0OCOOEHHOCTH CTPOEHUS
MOJIeKyJ1 HyKi1enHoBbIX kuciaoT (JHK,
PHK) u AT®. CxemaTtuuecku n3odpaxaTb
CTPOEHHUE HYKJIEOTUOB, MOJIEKYII
HYKJICMHOBBIX KUCIOT, AT
3.6 | Hcropus n MeTobl [TuTonorus — Hayka o kieTke. Knerounas PackpsIBaTh conep:kaHre TEPMUHOB U https://urok.1sept.

HU3YUCHUA KIICTKU.
Knerounas TCOpHUA

TEOpHUs — IPUMEP B3aUMOJICUCTBUS UACH U
(dakToOB B HAYYHOM MO3HAHUU. MeToIbI
M3y4YEHUS KIETKU. [[leMoHCcTpanuu:
[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBanH,
M. lneitnen, K. bap, P. Bupxos.
O6opynoBaH#e: CBETOBOM MUKPOCKOTI,
MHUKpOIIpEnapaTsl paCTUTEIbHBIX,
JKUBOTHBIX U OaKTEPHUATBHBIX KIETOK;
PUCYHKHU ¢ MUKpPO(hOTOTrpadusiMH KIETOK,

MOHSATHUI: KJIETKA, IUTOJIOTHS; PACKPBIBATh
CoZEpKaHUE TTOJ0KEHUN KIIETOUYHOU
teopud. [lepednciisaTs u XxapakTepu3oBaTh
OCHOBHBIE€ METO/Ibl U3YUEHHS KIIETKU:
(TIpUTOTOBJICHHE CPE30B, OKPAITUBAHUE,
MHKPOCKOIIMPOBAHUE,
eHTpU(yrupoBaHue, KyJIbTHBHPOBAHNE
KJIETOK U TKaHE)

ru/articles/593843
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IMMOJIYYCHHBIC C ITIOMOIIBIO CBETOBOI'O U
9JICKTPOHHOI'0O MUKPOCKOIIa

3.7 | Knerka kak KreTka kak enoctHas )KuBasi CHCTEMA. PackpeiBath conepkaHue TEPMUHOB U https://urok.1sept.
LEJIOCTHAS JKUBas OO01ye npu3HaKy KIETOK: 3aMKHYTast MOHSTUH:KJIETKH (9yKapuOTHUYECKas, ru/articles/593843
cUCTEMA Hapy>kHas MeMOpaHa, mosiekyisl JIHK kak | mpokapuoTnueckas),mia3mMaTuieckas

FEHETUUYECKUH anmapar, CHCTeMa CUHTE3a MeMmOpaHa (1a3mManemMma), ITHKOKAIHKC,
6enka. Tunbl KJIETOK: 3yKapuoTUYeCKas U TPAHCHOPT BELIECTB (TACCUBHBIN,
npokapuoTudeckas. OCOOEHHOCTH CTPOCHUS | aKTUBHBII ), SHAOIHUTO3 ((paronuTos,
IIPOKAPUOTUYECKON KiIeTKH. KieTounas IMUHOLUTO3), 3K30L[UTO3, KIETOYHAsI
cTeHka 0akrtepuil. CtpoeHue CTEHKa, HykJieoul. CpaBHUBATh MEXTY
JyKapUOTHUYECKOHN KIETKU. OCHOBHBIE co0oi HyKapHOTHUYECKUE U
OTJINYMSIPACTUTENIBHOM, )KUBOTHON U MIPOKAPUOTUYECKUE KIIETKU; OTMEYATh
rpubHOil kieTku. [loBepXHOCTHBIE CXOJCTBO U PA3JINYMs B CTPOCHHUHU KIIETOK
CTPYKTYpbI — KJIETOYHAsI CTEHKA, OaxkTepui, >)KUBOTHBIX, PACTEHUI U I'puOOB
[NIMKOKAJIMKC, UX (YHKLUH.

[TnasmaTuueckas MmeMOpaHa, ee CBOWCTBA U

¢bynkuuu. Jlemoncrpanuu: [Toptperst: A.

Jleenryk, P. I'yk, T. llIBanun, M. Illneiaen,

K. Bap, P. BupxoB. Tabauib1 1 cXeMbl:

«CTpoeHne 3yKapuOTUUECKON KIIETKNY,

«CTpoeHHe )KUBOTHOU KIETKN», «CTpoeHHE

pacTUTeNnbHOM KieTkn», «CTpoeHune

IIPOKAPUOTUYECKOU KIIETKH.

O0GopynoBaHue: CBETOBOM MUKPOCKOTI,

MUKpOIIpenapaThbl paCTUTEIbHBIX,

JKUBOTHBIX U OaKTEpHUaJIbHBIX KIETOK

3.8 | Ctpoenue [[uronnazMa 1 ee OpraHOUIBI. PackpsIBaTh conep:kaHue TEPMUHOB U https://urok.1sept.
JYKapUOTHYECKOU OnHoMeMOpaHHbIE OPTraHOU bl KIIETKU: MOHATUI: IUTOIUIa3Ma, OPraHOW/IBI, ru/articles/593843
KJIETKH OIIC, annapat I"osibaKu, TU30COMBI. sHpormiazmaTrueckascets (JI1C), anmapar

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJPHUH, TacTuabl. [Iporcxoxaenue
MUTOXOHJPHUH U TIacTUl. Buablmiactui.
HemeMOpaHHbIe OpraHOUIBI KIIETKH:
pUOOCOMBI, KJIETOYHBIH IIEHTP, IEHTPUOJIH,
PECHUYKH, KIyTUKUA. DYyHKIMHA OPraHOUI0B
KJIETKH. Brirrouenus. Sapo — peryasTopHbIi
HeHTp kieTku. CTpoeHue sapa: sjiepHas
0005109Ka, KaproIlJla3Ma, XPOMATHH,

["onbaKu, TM30COMBI, BaKyOJIb,
MUTOXOHJIPHH, TIIACTUIBI (XJIOPOTIIIACTHI,
XPOMOILIACTHI, JIEUKOILIACThI), pUOOCOMBI,
MHUKPOTPYOOUKH, KIETOYHBIN IIEHTP
(meHTpocoma), peCHUYKH, KTYTUKH,
BKJIIOYEHUS, SI/IPO, siiepHast 000JI04Ka,
KapHroIuIa3Ma, XpOMaTHH, SIIPHITIKO,
XpoMocoMbl. OTIUCHIBATH CTPOCHUE
AYKAPUOTUYECKOMN KIIETKH 110
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SAPBIIIKO. XpoMOCOMBI. Tpancnopt
BEILECTB B KJIETKe. JleMOHCTpaluu:
[ToptpeTtsi: A. JleBenryk, P. I'yk, T. [lIBanH,
M. Ulneiinen, K. bap, P. Bupxos. Tabmuiisr
1 cxeMbl: «CTpOeHHE 3YKapUOTUUYECKOM
KJIETKNY, «CTPOCHHE JKUBOTHOU KIIETKI,
«CTpoeHue pacTUTEIbHON KIIETKWY,
«CTpoeHue MPOKAPUOTHUECKOU KIETKNY,
«Ctpoenue spa kietkm». O0opynoBaHue:
CBETOBOM MUKPOCKOII, MUKPOIIpenapaThbl
pPaCTUTEIbHBIX U )KUBOTHBIX KJIETOK.
JlaGopaTopHbie U IPaKTUYECKHE PAOOTHI:
JlaboparopHuas padota Ne 2. «M3y4yenue
CTPOCHHUSI KJIETOK PACTEHUM, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OlMuCaHue)

M300paXeHHsIM U Ha MUKpOIIpenapaTax;
KJIACCU(UITUPOBATH OPTAHOUIBI B
3aBHCHUMOCTH OT OCOOCHHOCTEH UX
CTpoeHus (0AHOMEMOpaHHbIE,
JIByMeMOpaHHbIe, HEeMEMOpaHHEBIE);
OMHCHIBATh (YHKITMH KAXKIOTO OPTaHOM 1a
B KJIeTKe. XapaKTepu30BaTh KIETOUHOE
SJIPO KaK MECTO XPaHCHHS, TIepeIadun
(yIBOoeHHE XpOMOCOM) U pealu3aIiuu
(TpaHCKpHILMS) HACIEICTBEHHON
uH(popmanuu kineTku. [lepedancnsaTs u
OTIHMCHIBATh KOMIIOHEHTHI SIIpa U UX
bynkuyn; CxeMaTuyHo U300paxarhb
CTPOEHHUE PACTUTEIIBHOM U )KUBOTHOM
KJeTKd. OOBACHATH OHOJIOTHYECKOE
3HAYCHHUE TPAHCTIOPTA BEIIECTB B KICTKE

Htoro mo yacos no Teme

8

Tema 4. ’KuzHeaeaTeJbHOCTH KIETKH

4.1

OOMeH BeIecTB.
IInacTuueckuit
0oOMeH.
doTOCHUHTES.
XeMOCHHTE3

2

OO0OMeH BelIEeCTB, WJIM META00IU3M.
Accumusnus (maacTuueckuii oOMeH) u
JUCCUMUIIALNSA (PHEpreTHYecKuil oOMeH) —
JIBE€ CTOPOHBI €IUHOTO IIpoliecca
MeTabonu3ma. Posb 3aKOHOB coXpaHEHUs
BEIIIECTBA U YHEPTUU B IOHUMAHUU
MeTabonu3ma. Turbel o0OMeHa BELIECTB:
aBTOTpOGHBIN U rerepoTpodHbIi. Posb
(dbepMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.
®dotocunte3. CBeTOBas U TEMHOBas (pa3bl
¢dorocunTesa. Peakuuu potocunresa.

D¢ dekTuBHOCTL GOTOCHHTE3a. 3HAUEHUE
(doTocuHTE3a 1711 )KU3HU Ha 3eMIIe.
Bnusinue ycnoBuii cpenibl Ha GOTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €0 IPOAYKTUBHOCTH
Y KYJIbTYPHBIX paCT€HUN. XE€MOCHHTES.
XeMocUHTe3HpYyIole OaKkTepuu. 3HaUYeHHE
XEMOCHHTe3a Ui *KU3HU Ha 3emiie.
Jemoncrpauuu: [Hoprpers: K. A.

PackprIBaTh conepkaHre TEPMUHOB U
MOHATHUIT: 0OMEH BEIECTB U NpEeBpalleHUe
sHeprun (MeTaboJIn3M), ACCUMIISIINS,
IUTACTUYECKU 0OMEH, TUCCUMUIISALINS,
SHEPreTUuYecKuii oOMeH, (OTOCUHTE3,
¢doronus, pochopunupoBaHue,
MEPEHOCYHK MMPOTOHOB, XEMOCHHTE3.
OnuceiBaTh (POTOCHHTE3, MPOLIECCHI,
MPOTEKAIOIIHNE B CBETOBOM M TEMHOBOM
¢aze. BbIBIATE NPUYMHHO-CIIE/ICTBEHHbIE
CBSI3M MEXY TOTJIONICHHEM COTHEYHOMH
HHEPIUU XJIOPOPUIIIOM U CHHTE30M
Mosiekyn AT®. CpaBHUBATh UCXO/IHBIE
BEIIIECTBA, KOHEUHBIE TIPOIYKTHI M YCIOBUS
MIPOTEKAHUs PEAKIMi CBETOBOU U
TEMHOBOH (ha3bl poToCHHTE3A;
CpaBHuBaTh (HOTOCHHTE3 U XEMOCHHTE3.
OuenuBaTh 3HauUeHHE (POTOCUHTE3A U
XEMOCHHTE3a JJIs1 )KU3HU Ha 3eMIie

https://interneturo
k.ru/lesson/biology
/5-
klass/kletochnoe-
stroenie-
organizmov/zhizne
deyatelnost-kletki-
eyo-delenie-i-rost
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TumupszeB. TaOaUIbI © CXEMBI:
«Xutoporacty, «POTOCHHTES»

4.2 | DHepreTU4ecKuit DHepreTudyeckuii 0OMeH B KIIETKE. PackpsIBaTh conep:kaHre TEPMUHOB U https://interneturo
oOMeH Paciennenue BemecTs, BBIIACICHUE U MOHATHI: SHEPreTUYECKUN OOMEH, k.ru/lesson/biology
AKKyMYJIMPOBAHUE SHEPTUH B KIIETKE. TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEHHE, [5-
DTarbl SHEPreTUIECKOro OOMEHa. CIUPTOBOE OPOKCHUE, OHOIIOTHIECKOE klass/kletochnoe-
['muxonu3. bpoxeHue u ero BUBI. OKHCJICHHE, KJIETOUYHOE JbIXaHUE, stroenie-
KHCIIopoaHOe OKUCIIEHHE, WK KIETOYHOE | JUCCUMUJIALMSA, PEPMEHT. organizmov/zhizne
npixanue. OKUCIUTENIbHOE Xapaktepu3oBaTh OOMEH BEIIIECTB U deyatelnost-kletki-
dochopmmposanne. IHHeKTUBHOCTH TpeBpalleHue SHepruy (Metabommsm) kak | evo-delenie-i-rost
SHEepPreTu4ecKkoro oomMeHa. /leMoHcTpanuu: | OAHO UX CBOMCTB *uBoro. [lepeuncnsatsh
Tabmuubt u cxembl: « TUIBITUTAHUSY, O0COOEHHOCTH IJIACTUYECKOIO U
«Metabonuzm», «MUTOXOHAPUS, HHEPreTUYECKOro 0OMeHa B KIIETKE;
«OHepreTuyecKkuii 0OMeH» YCTAaHABIIMBATh B3aMMOCBSA3b MEXK/Ty HUMHU.
PaznuuaTh TUIIBI OOMEHA BEIIECTB B
KJIETKE: aBTOTPO(HBINA U reTepoTPOQHBIN.
OnuchIBaTh 3TAIbl SHEPreTUYECKOTO
obmeHa (MoAroTOBUTEIbHBIMH,
O€CKUCIIOPOAHBIN, KUCIOPOIHBIN) U
CpPaBHMBATh UX MEXKIY COOOM.
XapakTepHu30BaTh peaKluy TIIMKOJIN3A,
Opo’KeHUs1, KJIETOYHOIO JAbIXaHMUS;
BBISBJISTH IPUYMHHO-CIIEICTBEHHBIE CBA3H
MEX1y TJIMKOJIN30M, KJIETOYHBIM
JIIXaHUEM U CUHTE30M MoJieKya ATO.
CpaBHuBaTh 3QPEKTUBHOCTD
OECKHCIIOPOIHOTO U KUCIOPOJIHOTO TAloB
4.3 | buocunTe3 Oenka Peaknum MaTpU4HOIO CHHTE3a. PackpsIBaTh conepkaHre TEPMUHOB U https://interneturo

I'enernueckas nadopmanus u JJHK.
Peanusanus renetndeckoit uHGopManuu B

KJIeTKe. | eHeTUYeCcKUH KO U €r0 CBOMCTBA.

Tpanckpunuusa — matpuunbii cuaTe3 PHK.
Tpancnsus — buocunTe3 6eka. DTamnsl
TpaHcisuuu. KonupoBanue aMMHOKHCIIOT.
Posb pubocom B GrocuHTe3€e OenKa.

Hemonctpanuu: IToprpersr: H.K. Konbios.

Tabmuupt u cxemsbl: «Ctpoenue JJTHK»,
«CtpoeHnue 1 (yHKIIHOHUPOBAHUE TEHAY,

MOHATHIN: TeH, TCHETUUYECKUN KO,
MaTPUYHBIA CUHTE3, TPAHCKPHIIIIHS,
TpaHCHSIUs, KOJOH, aHTUKOJIOH,
pubocoMa, IieHTpaJIbHAS T0TMa,
MoIeKysipHasi ouonorus. Onpeaensith
CBOMCTBA T'€HETHYECKOI'0 KOJia
(TpUILIETHOCTH, OJJHO3HAYHOCTb,
BBIPOKJAEHHOCTh, YHUBEPCAIBHOCTb,
HEIEePEKPbIBAEMOCTh, HEMPEPHIBHOCTH ).
OnuceIBaTh ATaIbl peaanu3anuu

k.ru/lesson/biology
/5-
klass/kletochnoe-
stroenie-
organizmov/zhizne
deyatelnost-kletki-
eyo-delenie-i-rost
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«CunTes Oenkay, «Pemmukamus [JHK»,
«"enernueckuit koa». Ob6opynoBaHUE:
Mojenn- anmkauu «Y apoenne JHK u
TpaHcKpunuusy, «buocunres 6enka»

HACJIEICTBEHHOW NH(OPMAaLIUU B KIIETKE.
CpaBHHBaTh peaKlMd MaTPUYHOTO CUHTE3a
mosiekys PHK u Genka B kitetke

4.4 | HeknerouHsle 1 Hexknerounsie pOpMbI )KU3HU — BUPYCBHI. PackpeiBath conepkaHue TEPMUHOB U https://interneturo
(OpMBI KU3HU — Hcropus otkpeitus Bupycos (. H. IOHATHN: BUPYC, BUPYCOJIOTHs, KAIICHU], k.ru/lesson/biology
BHPYCHI WBanoBckuit). OCOOEHHOCTH CTPOCHUS U 6akTepuodar, BUpyc UMMYyHOAEPUIUTA /5-

KU3HEHHOTO IIHKJIAa BUPYCOB. uenoBeka (BUY), OHKOTeHHBIE BUPYCHI. klass/kletochnoe-
bakrepuodaru. bonesnu pacteHui, XapakTepru3oBaTh BUPYChI KAk stroenie-
JKUBOTHBIX M YCIIOBEKA, BRI3BIBACMBIC HEKJIETOYHYIO (hOpMY KHU3HH; organizmov/zhizne
BUpycaMu. Bupyc ummyHoaepunmura O0COOCHHOCTH CTPOCHHUS U deyatelnost-kletki-
yenoseka (BUY) — Bo3Oynurens CITM/a. KM3HEeATENbHOCTH BUPycoB. OnucpiBatp | €yo-delenie-i-rost
OOpatHas TpaHCKpHUIILUS, peBepTas3a U JKU3HEHHBIN LIUKJI BUPYCOB
uHTerpasa. [Ipodunakrika MMMYHOJE(QUINTA YEJIOBEKa; pa3InyaTh Ha
pacrnpocTpaHeHHs] BUPYCHBIX 3a0oseBanuil. | pucynkax BTM ((Bupyc TabauHoit
Hemonctpanuu: Iloprpersr: . 1. Mo3auKkH), 6akrepuodar, BUY
MBanoBckuid. TaGmuIbl 1 CXeMBbI: OO6o0cHOBBIBaTh U COOMIOIATH MEPHI
«Bupycs», «bakrepuodarn»; «CtpoeHue u | NpopUIaKTUKU pacpOCTPaHEHUS
*KU3HEeHHBIN nuki Bupyca CITHN/1a, BUPYCHBIX 3200J€BaHUH (pecIIupaToOpHbIE,
6aktepuodaray. O60pynOBaHHE: MOJIETH KETYJJOUHO-KUIIIEYHBIE, KJICIEBON
ctpykrypsl JJHK; MarauTHass moaeins- sHuedanur, BU4-undexuns)
anmukanus «CTpoeHue KIeTKN

HToro yacoB 1o teme 6

Tema 5. PazMHoOKeHHE

H HHANBUAYAJBHOC PA3BUTHE OPraHU3MoOB

5.1

JKV3HEeHHBIN TUKIT
KJ1eTku. [lenenue
KJIETKU. MuTo03

1

KieTouHbIH MK, WY JKU3HESHHBIN ITHKIT
knetku. Matepdasa u mutos. [Ipoueccsr,
npoTtekaroiye B uarepdase. Permkarus —
peakuus matpuyHoro cuntesa JTHK.
Ctpoenue xpomocoM. XpOMOCOMHBIN Ha0Op
— KapuoTHIl. JIUIIIIOMAHBIN U TarIOU IHBIN
XPOMOCOMHBIE HA0OPBI. X POMATHIBI.
[{uTosmornyeckre OCHOBBI Pa3MHOKEHUS U
VHIUBUYAIbHOTO Pa3BUTHS OPTaHU3MOB.
Jenenue kneTku — MuTo3. CTaguu MUTO3A.
[Ipoueccsl, IPOUCXOASIINE HA Pa3HBIX
CTagusaX MUTO3a. bronoruueckuii CMBICI
Muto3a. [Iporpammupyemast rubensb KIETKH
— anonto3. Jlemoncrparmu: Tabiuis! n

PackpsiBaTh conepikanre TEPMUHOB U
MOHSTHI: KIIETOUHBIN LUK, HHTEep(aza,
peayIUIMKALUS, XPOMOCOMA, KAPUOTHII,
rarjIOUAHbIN, TUTUIOUIHBIA XPOMOCOMHBIN
Ha0Op, XpOMAaTHIbI; MHUTO3 €T0 CTa/INH:
npodasa, Metadasa, aHadasa, Tenodasa.
OnHcEIBaTh )KU3HEHHBIN UK KIETKH,
MEPEUUCIIATh U XapaKTEPU30BaATh MEPUObI
KJIETOYHOTO IMKJIa, CDABHUBATh UX MEXKY
co00ii. OnuckIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPBI KIETOK.
CpaBHuBaTh cTaguu MUTO3a. Paznuuate Ha
MUKpOIIpenaparax U pucCyHKax CTaJluu

https://resh.edu.ru
/subject/lesson/56
30/conspect/1329

19/
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cxembl: «KieTounbIi UKD, «Pemaukamms
JHK», «Ctpoennie XxpoMocoMbl», «MHUTO3»;
MarHMTHas MOJIeIb-allIUINKaus «/lemenune
kietkny; mozens JJHK. O6opynosanue:
CBETOBOM MUKPOCKOIT U MUKpOIIpenapar
«KapunokuHes B KJIETKaX KOPEeIIKa JIyKay.
JlaGopaTopHbIe U IPAKTUIECKUE PAOOTHI:
JlaboparopHuas pabota Ne 3. «HaGmronenue
MHTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa
Ha TOTOBBIX MHUKpPOIIpErapaTax»

MHUTO3a. PackpbiBaTh OMOIOTHYECKUN
CMBICIT MUTO3a

5.2 | ®opmsbl DopMbI pa3MHOKEHHST OPTaHU3MOB: PackpriBath comepxaHnue TEpMUHOB U https://resh.edu.ru
Pa3MHOXKEHHUS Oecronoe U mosoBoe. Bubr 6ecronoro MOHSTHUI: pa3MHOXKEHUE, KJIOH, TI0JIOBbIE [subject/lesson/56
OpraHU3MOB Pa3MHOKEHUS: JIeJICHHUE HABOC U KJICTKH (TaMeThl), SUIICKIICTKA, 30/conspect/1329

MIOYKOBAaHUE OJTHOM MHOTOKJIETOUYHBIX, CIEpPMAaTO30M]1, 3Ur0Ta, JIeJICHUE HaJIBOE, 19/

CIopooOpa3oBaHue, BEreTaTUBHOE MOYKOBaHUE, CIIOPYJISIIMS, pparMeHTanus,

pa3MmHoxeHue. MckyccTBenHoe BEreTaTHBHOE Pa3MHOKEHHUE, CEMEHHOE

KJIOHUPOBaHUE OPraHU3MOB, €r0 3HAUECHUE pPa3MHOKEHUE, ONbLJIEHUE, IBOMHOE

Juist cenekuuu. [loaoBoe pa3sMHOXKEHHE, €r0 | OIUIOAOTBOPEHUE, TIOJIOBbIE JKETIE3bI,

oTanuus ot Oecrionoro. JleMoHCTpanuu: CEMEHHMKH, IMYHUKH, OIIOJIOTBOPEHUE

Tabmuipl u cxembl: «@OpMBI pa3MHOXKEHHS | (HApYyKHOE, BHYTpEHHEE).

OpPraHu3MOBY, «J[BOIfHOE OIIIOAOTBOPEHHE y | XapaKTepU30BaTh OCOOCHHOCTH U

I[BETKOBBIX pacTeHUi», «/lenenue kineTku 3HayeHue 0ecroJIoro U MoJIoBOro

OakTepun», «BereraTuBHOE pa3MHOXKEHHE croco0O0B pa3MHOXKEHHUs. BeIIensaTh BUIbI

pacTtenuit», «CTpoeHHe MOJIOBBIX KIETOK) 0€ecI10JI0ro pa3sMHOXKEHHUSI; BBISBIISATh
B3aMMOCBSI3U MeX 1y (popmMamMu u
croco0aMu pa3MHOXKEHUS, U UX
OMoJIOTMYeCKUM 3HaueHueM. Bianetsb
npuéMaMy BET€TaTUBHOI'O Pa3MHOKEHUS
KYJIbTYPHBIX pacT€HU (Ha IpUMeEpe
KOMHATHBIX ). XapaKTepu30BaTh MOJOBBIE
KJIETKU: SIULEKIIETKU, CIIEPMATO30U/Ibl;
BBISIBJISITH OCOOEHHOCTH UX CTPOCHHUS

5.3. | Meiio3 Meiios. Craauu meniosa. [Ipoueccel, PackpsIBaTh coaep:kaHue TEPMUHOB U https://resh.edu.ru

MIPOUCXOISIINE HA CTAIUIX ME03a.
IIoBegenue XxpoMoCcoM B MeHO3€.
Kpoccunrosep. buonornueckunii CMbICI U
3Ha4YeHHUE Meio3a. JleMoHcTpanuu:
Tabauubl U cXeMbl: «JleeHne KICTKHY,

MOHATHI: ME03, KOHBIOTAIUS XPOMOCOM,
nepekpécTt (KpPOCCHUHTOBEP) XPOMOCOM,
rameTsl. XapaKkTepru30BaTh MEN03 KaK
CHoco0 KJIETOYHOTO JEJICHHS; OUCHIBATh
MEHNO3 M0 CTaJusM; CPaBHUBATh CTAIUU

/subject/lesson/56
30/conspect/1329

19/
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«Meiio3». O6opynoBanue: moaenb JJHK;
Mar"dmuTHasa MOICJIb-allllJIMKAaIl1A <<I[6JICHI/IC
KIIETKHU»

Meiio3a 1 MUTO3a. Pa3nuyars Ha pucyHkax
CTaJuu Me03a; pacCKphIBaTh
OMoornYecKoe 3Ha4eHne Meiosa

5.4 | Obpa3zoBanue u ["amerorenes — nporecc 00pazoBaHus PackpeiBath copepkaHue TEPMUHOB U https://resh.edu.ru
pa3BUTHE MOJIOBBIX HIOJIOBBIX KJIETOK Y )KMBOTHBIX. [1010BBIE HOHATHUI: raMeTOreHe3, CliepMaTOreHes, [subject/lesson/56
KJIETOK. JKEJIe3bl: CEMCHHUKU U SMYHHUKH. OOT'€HE3, CIIEPMATO30MU ], AKPOCOMA, 30/conspect/1329
OmoioTBOpEHNE OO0pa3oBaHue 1 pa3BUTHE IOJOBBIX KJIETOK — | AWLEKIETKA, IOJISIpPHbIE TEbIIA. 19/

ramer (CrepMaTo30u, SHIEKIIETKA) — XapakTepu30BaTh 0COOCHHOCTH
criepmaroreses u ooreHe3. OcoOeHHOCTH raMeTOreHe3a y *KUBOTHBIX U €ro CTaJANH;
CTPOCHUS SHIEKIIETOK U CIIEPMATO30UIOB. MIOJIOBBIE KJICTKH JKUBOTHBIX M OIHMCHIBATH
OmonorBopenue. [lapreHorenes. nporecc ux pa3putus. CpaBHUBATh
Hemonctpanuu: TaGmuIbl U CXEMBI: criepmaroreHes u ooreres. OnucChHBaTH
«[Ipsimoe 1 HenpsIMOe pa3BUTHEY, OIJIOJJOTBOPEHHE, OHOJIOTUUECKOE
«["ameToreHes y MICKOTIMTAIONINX H 3HA4YEeHHUE OTUIOI0TBOPECHUS

yesoBeka». O60pypoBaHKEe: MOJIEINb

meTada3Hoit XpOMOCOMBI, MUKPOCKOTI,

MUKponpenapatsl «CriepmMaTo30U/ibl

MIICKOIIMTAIOIIECTO», «SIMIIeKIeTKa

MIlekonuTatomeroy». Jlabopatopusle u

npakTuueckue padbotsl: JlabopaTtopHas

pabota Ne 4. «/3ydyeHue cTpoeHHs! MOJIOBBIX

KJIETOK Ha TOTOBBIX MUKPOIIpErapaTax»

5.5 | UunuBuayansHOE WNuauBuyansHOe pa3BUTHE (OHTOTEHE3). PackpeiBath conep:kaHue TEPMUHOB U https://resh.edu.ru
pazBuTHE OMOpHOHaNbHOE pa3BUTHE (AMOPUOTEHE3). | MOHITUI: OHTOT'€HE3, SMOPUOTEHE3, [subject/lesson/56
OpPraHHU3MOB Oransl SMOPUOHATIBHOTO PA3BUTHUS Y 3UroTa, IpobseHue, GractoMepsl, Mopyia, | 30/conspect/1329

MMO3BOHOYHBIX KUBOTHBIX: IpOOJIEHUE, Omacryina, 61acTolenb, racTpyJia, Heipyina, | 19/

racTpyJisiliusi, OpraHOT€HE3.
[TocTamOpuoHanbHOE pazBuTHe. THIBI
NOCTAMOPHOHATIBHOTO PAa3BUTHUS: TIPSMOE, He
npsiMoe (JIndnHoYHOe). BiusiHue cpenpl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHbBIE
ypoacTBa. PocT u pa3BuTHE PaCTEHUIA.
OHTOreHe3 IBETKOBOT'O PaCTEHUS: CTPOCHHE
CEMEHM, CTaJANM pa3BUTHsA. JleMOHCTpanuu:
Taomuue! 1 cxembl: «OCHOBHBIE CTaIUU
OHTOreHe3ay, «IIpsmoe u Henpsamoe
pasBuTHeE, «J{BOIHHOE OTIIO0I0TBOPEHHE Y

OpraHOIr€HEe3; 3apObIIIEBbIE TUCTKU:
AKTO/IEpMa, ME30JIepMa, IHTOJEPMa;
oCTAMOPHOHANIBHOE Pa3BUTHE: NIPSMOE U
HemnpsiMoe (JINTYMHOYHOE); MeTaMopdo3,
MEracropa, MUKpOCIIOpa, IbIIbLEBOE
3€pHO, CIIEPMUH, 3aPOJIbIIIEBBII MEIIOK,
JBOITHOE OI1010TBOpeHue. ONpenensaTh
OTaIllbl 3M6pI/IOHaJ'II)HOFO PasBUTUA
XOpAOBBIX HA CXEMax U IpenapaTax u
OIMHUCBIBATH ITPOLECCCHI, MPOUCXOAAINNE HA
KaxJ1oM 3Tane. CpaBHUBATH NMEPUOIbBI
OHTOIEHE3a; NPSIMOE U HEMPSIMOE
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OBETKOBBIX paCTeHHfI>>

(JIMYNHOYHOE) TOCTIMOPHOHAIBHOE
pa3BUTHE, 3aPOIBIIIN YEIOBEKA U APYTUX
XOpIoBbIX. OOBSACHITH OHOJIOTUYECKOE
3HA4YECHUE Pa3BUTHUS C METaMOP(}HO30M;
OTPHIIATEIFHOE BIMSHUE AJIKOTOJIA,
HUKOTUHA U IPYTUX T€PAaTOrC€HHBIX
(bakTOpPOB Ha pa3BUTHE 3apPOJIbIIIIA
yenoBeka. OmUChIBaTh MPOIIECC IBOMHOTO
OILJIOJIOTBOPEHHUS! Y IBETKOBBIX PACTCHUHN

Wroro uacoB o teme

5

Tema 6. Hacs1ieAcCTBEHHOCTH 1 KBMEHYHBOCTH OPTaHU3MOB

6.1 | I'enetuka — Hayka o 1 [Ipenmer u 3amaum reHeTUku. Posb PackpriBath comepxaHnue TEpMUHOB U https://resheba.m

HACJICACTBEHHOCTHU [IUTOJIOTUH ¥ SMOPHOJIOTHH B CTAHOBJICHHH | MMOHATHH: Te€H, FTCHOM, TeHOTHII, peHoTur, | e/gdz/biologija/10-
Y U3MEHYHBOCTH reHeTuku. Bknag poccuiickux u XPOMOCOMBI, JIJICJIbHBIE T€HBI (AJIJIENHN), klass/kamenskij/pa

3apyOCIKHBIX YUCHBIX B PA3BUTHC TCHCTUKH. | TOMO3HUIOTA, TETEPO3UIOTa, JOMUHAHTHBIA | lagraph-46

MeTo/ bl TeHeTUKH (THOPHI0JIOTMUECKUM, npu3HaK (TeH), pereCCUBHBIN MPU3HAK

LUTOT€HETUYECKUI, MOJIEKYJIIPHO- (reH), unucTas IMHUSA, THOPHUI.

reHetuyeckuii). OCHOBHbIE T€HETUUECKUE [lepeuncnaTh U XapakTepu30BaTh METObI

noHsTHs. ['eHeTnyeckas CUMBOJIMKA, TeHETHUKU: THOPUI0TIOTUUECKH,

UCIIOJIb3yEMas B CXEMaxX CKpELIMBaHUM. LUTOT€HETUYECKHUIA, MOJIEKYJIIPHO-

Hemounctpanuu: [Toptpetsr: I'. Menaens, T. | reHETUYECKHT; JOMUHAHTHBIE 1

Mopran, H. 1. BaBuios, C. C. UeTBepHKOB, | PELIECCUBHBIE IPU3HAKY PACTEHUN U

H. B. TumodeeB-PecoBckuii. KUBOTHBIX. [1071530BaThCSI TEHETUYECKOU

Ob6opynoBaHue: MOJIEIb- ANTUIMKALINS TEPMUHOJIOTUEN U CUMBOJIMKOM 15

«MoHOTUOpUHOE CKPEIINBAHUEY, 3aMyUCH TeHOTUITMYECKUX CXEM

rep6apuii «I'opox moceBHON CKPEIIMBAHNS

6.2 | 3akOHOMEpHOCTH 1 3aKOHOMEPHOCTH HAcJeI0BaHUs IPU3HAKOB, | PackpeiBaTh copepkaHue TEPMUHOB U https://resheba.m

HacjeA0BaHUs yctaHoBieHHbIe ['. Mennenem. MOHSATHUI: MOHOTHOPUIHOE CKperuBanue, | e/gdz/biologija/10-
MPU3HAKOB. MoHorubpuIHOE CKpeIBaHue. 3aKOH (eHOTUITYECKHE TPYIIITBI, klass/kamenskij/pa
Mounorubpuanoe eAMHO00pa3us THOPUIOB IEPBOTO rHOPUI0TOTHUECKUN METO/T, YUCThIC ragraph-46
CKpelllMBaHNe nokoJyieHus. [IpaBuio JOMUHUPOBAHHUS. JUHUH, TOMMHUPOBAHHUE T'€HOB (TIOJTHOE,

3aKoH pacllerieHus Mpu3HaKoB. [ umnoresa
qucToThl TameT. [loTHOe U HeroHoe
JOMUHUpOBaHue. /leMoHcTpanmu:

[Toptpetsr: I'. Menaenb. TaOnHIIBI U CXEMBI:

((MOHOFI/I6pI/II[HOC CKpCHIMBAaHUC U €TO
OUTOTCHECTUYCCKas OCHOBa», «3aKoH
paciCTJICHUA U €T0 HUTOTCHCTUYCCKAA

HEMOJIHOE), PaCUIEIVIEHUE B TIOTOMCTBE.
OnuceiBaTh METOAMKY NpoBeaeHus [
MeHenem OIBITOB 110 U3YYEHUIO
HACJIEeI0BAHMS OJTHOM Napbl IPU3HAKOB Y
ropoxa InocesHoro. Packpeisats
coJiepKaHNe 3aKOHOB €IMHO00pa3us
ruOpUIOB NIEPBOTO MOKOJICHUS U 3aKOHA
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OCHOBa», «3aKOH YHUCTOTBI FaMeT».
OO6opynoBaHue: MOAEIU-aANTIIUKALINH
«MoHOorubpuIHOE CKPEIIUBAHUEY,
«HemnonHoe nomMmuHupoBaHue», repdapuit
«["opox moceBHON»

pacuierieHust. OOBSACHATH THIIOTE3Y
YUCTOTHI FaMET. 3aIlliChIBaTh CXEMBI
MOHOTUOPUAHOTO CKpEIUBaHUs,
OOBSICHATD €r0 IUTOJIOTMYECKHE OCHOBBI U
pelaTh reHeTH4eCcKue 3a/1a41 Ha
MOHOTMOPUAHOE CKPELMBAHUE

6.3 OurnbpungHoe OnrnbpugHoe ckpewmBaHne. 3aKoH PackpeiBath coziepkaHre TEPMUHOB U https://resheba.m
CKpelLmBaHMe. 3aKoH He3aBMCMMOTO Hac/Ne0BaHNA NPU3HAKOB. MOHSATUN: TUTHOPUIHOE CKPEIlIUBaHUE, e/gdz/biologija/10-
He3aBMCMMOro LlutoreHeTnyeckne oCHOBbI AUTMOPUAHOIO AHAJTM3UPYIOIIEES CKPEIIUBaHUE., klass/kamenskij/pa
Hacneno0BaHUA CKpeluMBaHuA. AHanusnpyollee ckpelmsarnme. | OmuchIBaTh OMBITH I. MeHIens mo ragraph-46
NPU3HaKoB Mcnonb3oBaHune aHannsunpyrouwiero W3YYECHUIO HACJIEAOBAaHUS IBYX 1ap

CKpeLLMBaHuA AN1A onpeaeneHna reHoTmna TIPH3HAKOB Y TOPOXa IIOCEBHOTO.
ocobu. lemoHcTpauuu: NopTpeTsl: . MeHgens. PackpeIBaTh copepKaHue 3aKOHA
Tabmupl 1 cxembl: «urnbpuaHoe HE3aBHCHMOTO HACIEI0BAHUS IPU3HAKOB.
CKpelmBaHue», «LluTonornyeckne ocHoBbI TIpUMEHATH MaTEMATHYECKHUI pacyeT ¢
AnrnbpuaHoro ckpelmsaHmna». ObopyaosaHue: IOMOILLBEO METOJ(A [IEPEMHOXKCHHUS
MoAeNb- annankauna «urnbpuatoe BEPOSATHOCTEH M 3aIKCh C TOMOILBIO
CKpeLnBaHme» (EHOTHIIMYECKUX PaJHKAJIOB
pacIIEIUICHHUs TPU3HAKOB Y IIOTOMKOB I10
(eHOTUIY U TEHOTHUITY. 3aITUCHIBATh CXEMBI
JTUTHOPHUIHOTO CKPEIIUBaHUs, OOBICHSITh
€ro UTOJIOTUYECKUE OCHOBBI M PEIIATh
TeHEeTUYECKHUE 3a7aud Ha TUTHOPUIHOE
CKpEIIMBaHNE

6.4 | CuennenHoe CueruieHHOe Hacae10BaHUE MPU3HAKOB. PackpeiBath conepxanue TEPMUHOB U https://resheba.m
HACJICJIOBAHHE Pabora T. MopraHa 1o CrerieHHOMY TIOHSITHIA: CIIETUICHHOE HACIIeI0BaHUE e/gdz/biologija/10-
MPU3HAKOB HacJieJ0BaHUI0 reHoB. Hapymenne MPU3HAKOB, PEKOMOHMHAIINS T€HOB, klass/kamenskij/pa

CIIETIJICHUSI TEHOB B PE3yJIbTaTe
KPOCCHUHTOBEpa. XPOMOCOMHAasi TEOPHUsI
HACJIEJICTBEHHOCTH. | eHeTHYeCKHEe KapThI.
Hemonctpauuu: Iloprpers: T. Mopran.
Tabnunel 1 cxeMbl: «Meiio3y,
«"eHeTnyeckne KapThl paCTCHU,
JKHBOTHBIX M YeJIOBEKay, «B3amMoeiicTBue
aJeNnbHBIX TeHoBY. O00opyHOBaHue:
Mukpornpenapar «JIpozoduna» (Hopma,
MyTaluu (OPMBI KPBUTHEB H OKPACKH Tela),
MHUKPOCKOII, MOZEJIb-aNIUINKAIUS

T€HETHYECKHUE KAPThl XPOMOCOM,
Mopranuga. Ha3eiBaTh OCHOBHBIE
MTOJIOXKEHUS XPOMOCOMHOU TEOPUHU
HaciencrseHHoctu T. Moprana;
packpbIBaTh coaepxanue padbotsr T.
Moprasa 1o CUEIJIEHHOMY HACJIEI0BAHUIO
TE€HOB M MPUYMHBI HAPYIIECHUSI CIETIIICHUS
MEXy FfeHaMU. 3aKiChIBaTh CXEMBbI
CKpPEIIMBAHMS MTPU CLUETUICHHOM
HACJICIOBAaHWH, OOBSCHATH TPUUUHBI
pPEKOMOWHAIINY T€HOB, ONPEACIIATH YHCIIO

ragraph-46
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«IIepexpéct xpomocomy. JIaboparopHsie u
npakTudeckue padotsl: JlaboparopHas
pabota Ne 5. «M3ydeHue pe3yabTaToB
MOHOTMOPUAHOIO U AUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIbI Ha TOTOBBIX
MUKpOIpenaparax»

TPy CUEIJICHHs TEHOB; pellaTh
TEeHETUYECKHUE 33]a4l Ha CLIETIJICHHOE
HaCJIeJOBaHHe

6.5 | I'eneTtuka mosna. ['eneruka nonxa. XpoMocoMHOE PackpeiBath coziepkaHre TEPMUHOB U https://resheba.m
HacnenoBanue OIPE/ICIICHUE M0JTa. AYTOCOMBI U TOJIOBBIC | TIOHSITHIA: XpPOMOCOMHBII Ha0OD, e/gdz/biologija/10-
IIPU3HAKOB, XpoMocoMsl. ['oMorameTHeie U ayTOCOMBI, [T0JIOBBIE XPOMOCOMBI, klass/kamenskij/pa
CLIETVIEHHBIX C reTeporaMeTHbIe OpraHUu3MBl. rOMOTaMETHBIH M0JI, FeTepOraMeTHBbIH 1o, | ragraph-46
OJIOM HacnenoBanue npu3HakoB, CUEIJIEHHBIX € CLEIJICHHOE C M0JIOM HaclleJOBaHUE

nonom. Jlemoncrpanuu: [loptpersr: I'. npu3HaKoB. OOBSACHATH IIUTOJIOTHYCCKHE

Mengens, T. Mopran, H.1A. Bapunos. OCHOBBI XpOMOCOMHOTI'O MEXaHU3Ma

Tabmuubt u cxemsl: «['eHeTHKa monay, OIpe/eNICHuUs 110J1a Y Pa3InYHBIX

«3aKOHOMEPHOCTH HaclIeI0BaHUs, opranu3moB. CpaBHUBATh

CLIEIUIEHHOTO C rosiom», «KapruoTtunsl 3aKOHOMEPHOCTH HaCJIeI0BaHUS

YeJIOBEKa U )KUBOTHBIX» MIPU3HAKOB, CLIETUICHHBIX U HE CLIETUIEHHbIX
¢ nojoM. Pemate renernueckue 3agauu Ha
HaCJIEJOBAHKE CLEIUIEHHBIX C II0JIOM
MIPU3HAKOB

6.6 | I3MeHunBOCTb. N3meH4nBOCTh. BUbl H3MEHYUBOCTH: PackpsIBaTh conep:kaHue TEPMUHOB U https://resheba.m
Henacnencrsennas HEHACJIEICTBEHHA U HacIeACTBEHHasA. Poib | MOHATHI: U3MEHYHUBOCTH, HACIHEACTBEHHas | e/gdz/biologija/10-
U3MEHUYUBOCTD CpeJlbl B HEHACJIEICTBEHHON U3MEHUNBOCTH. | N3MEHUMBOCTb, HEHACIIECTBEHHAS klass/kamenskij/pa

XapakTepucTuka MoIu(PUKAITMOHHON
W3MEHUYMBOCTH. BapranvoHHbli psaa u
BapualnoHHas kpuBas. Hopma peaknunn
npusHaka. KoimuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U UX HOpMa
peakuuu. CBoiicTBa MOAU(PUKALIMOHHOM
u3MeHYuBOCTU. JlemoHcTpanuu: Tabauis! u
cxeMbl: «BuIbl U3MEHUYHNBOCTH,
«MoaudukanmoHHas U3MEHYUBOCTDY.
JlaGopaTopHble U MPaKTUYECKUEe pabOTHI:
JlaGopaTtopnast pabota Ne 6. «3yuenue
MOIU(PHUKAITMOHHON U3MEHYHBOCTH,
ITOCTPOEHNE BAPUALIMOHHOTO Psifa U
BApUALIMOHHOM KPUBOI»

W3MEHYUBOCTH, MOU(DUKAITMOHHAS
W3MEHYHUBOCTh, BAPUALIMOHHBIN P,
BapuaHTa, BapualOHHAas KpUBasl,
MIPU3HAK, HOpMa pPEaKIny,
KOJMYECTBCHHEIC U KQUECTBCHHEIC
npu3Haku. KnaccudummpoBats BUIBI
M3MEHYHNBOCTH 1 BBISBIISITh UX
6uonornyeckne ocobeHHocTu. MepeuncnaTts
CBOMCTBa MOAMPUKALMOHHON N3MEHYMBOCTU
N 06bACHATb €€ 3HaYeHne 419 OpraHU3MOB.
Pa3nnyatb KOIMYECTBEHHbIE U KAaYeCTBEHHbIE
NPW3HAKKU; CTPOUTb BaPUALIMOHHbIN pAg,
BapWaLMOHHYIO KPUBYIO, BbIYNCAATL cpeaHee
3HayeHMe NpUsHakKa

ragraph-46
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6.7

HacnencrBennas
N3MCHYUBOCTH

HacnencreenHas, Wi TeHOTUIIMYECKAs
u3MeH4YnBOCTh. KoMOMHaTHBHAs
M3MEHYMBOCTb. Mei03 U MOJI0BOU MpOLECC
— OCHOBa KOMOMHATUBHOM N3MEHYHBOCTH.
MyTtannonHast U3MEHYUBOCTD.
Knaccugukanus MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa 1
NPUYHHBI MyTauuii. MyTareHHslie ()aKTOpBI.
3aKOH FOMOJIOTMYECKUX PSJOB B
HacjeACcTBeHHOU u3MeHunBocty H. U.
BasunoBa. BHesinepHast HacI€1CTBEHHOCTD
Y U3MEHYHUBOCTbL. JleMOHCTpaluu:
[Toptpetsi: I'. ne ®puz, H. U. Basuios.
Tabmuubt 1 cxembl: «MyTalMmoOHHAs
U3MEHYUBOCTb». OO0pyLOBaHHE:
MHUKPOCKOII, MUKponpenapaT «Jpo3odumar»
(Hopma, myTanuu (OPMBI KPbUIHEB U
OKpacka Teja); KOMHaTHbIE PACTEHUS C
necTpoi okpackoii ucTheB. JlabopaTopHble
U IpakThyecKue pabotsl: JlabopaTopHas
pabota Ne 7. «AHanu3 MyTtanuil y
Jpo30(uIIbl Ha TOTOBBIX MUKpOIIpenaparax»

PackpeiBath conepkaHre TEPMUHOB U
IMOHSTHI: HACIICACTBCHHAS U3MCHUNBOCTD,
KOMOMHATHBHAS U3MEHUHBOCTD,
MyTallMOHHAsI U3MEHUYHUBOCTh, MyTaHT,
MYyTallM: TEHHbIE, XPOMOCOMHBIE,
T€HOMHBIE; MOJTUIUIONIUS, aHEYTUTOUIMS,
MyTareHbl. XapakTepu30BaTh
HACJIEJCTBEHHYIO U3MEHUYUBOCTb;
(hopMyIUPOBaTh 3aKOH TOMOJIOTHYECKHUX
PSAI0OB B HACJIEICTBEHHON M3MEHUYMBOCTHU
H. . BaBunoBa 1 0OBICHSITE €T0
3HAYCHHUE JIJI1 OMOJIOTHM U CEIICKIIMHY.
Knaccudunuposars MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U TIPUBOAUTH
npuMepsl MyTanuii. OObSICHIATH IPHUYKUHBI
BO3HUKHOBEHUS MyTallui, poyib (PaKkTOpOB-
MyTareHoB. CpaBHUBATh BUJIbI MYTalIHii;
BBISIBJIATH PUYUHBI HACIIEICTBEHHON
M3MEHYMBOCTH, UICTOYHUKHA MYTareHOB B
OKpY’KaroIIeH cpesie (KOCBEHHO).
XapakTepu3oBaTh BHEAIEPHYIO
HACJICACTBEHHOCTh U H3MCHYNBOCTE

https://resheba.m
e/gdz/biologija/10-
klass/kamenskij/pa
ragraph-46

6.8

I'enetnka yenoBeka

['enetuka yenoseka. Kapuorun uenosexa.
OCHOBHBIC METO/IbI TCHETHKH YeJIOBEKA:
IreHeaJIOrHYCCKHi, OJIM3HEIIOBBIH,
LIUTOr€HETUYECKHU I, OMOXUMHYECKHI,
MOJIEKYJIIpHO-TeHeTuuecKkuili. CoBpeMeHHOE
oTpe/ieJICHUE TeHOTHUIIA: TIOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM
yucie ¢ nomompio [TIP-ananmm3a.
HacnencrBeHnHble 3a00JIEBaHHS YEIIOBEKA:
TeHHEIe 00JIe3HU, 00JIE3HU C
HaCJIEICTBEHHOU MpepacnoioKeHHOCThIO,
XpoMocoMHBIEe Oosie3Hr. CoMaTHYECKUE U
reHepatuBHble MyTaluuu. CTBOJIOBBIE
kieTku. [I[puHnmme! 3m0poBOTro 00pasa
YKU3HU, TUATHOCTUKU, TPODUITAKTHKU 1
JIEYEHUS TeHeTUYECKUX Oose3Her. Menuko-

PackpbIBaTh cosepkaHie TEPMUHOB U
MTOHATUI: KAPUOTUII YEJIOBEKA,
LIUTOTEHETUYECKUNA METO/,
reHEaJOTUYECKUI METO/1, POJIOCTIOBHBIE,
OJM3HELOBBIA METO/I, HacJeICTBEHHbIE
0ome3HH: (MOHOT€HHBIC, C HACJICICTBEHHOU
IIPEIPACIIONOKEHHOCTBIO0, XPOMOCOMHBIE),
MEANKO-TeHETUUECKOEe KOHCYJIbTHPOBAHHUE.
[TepeuncasiTb 0cOOEHHOCTH U3yUYECHUS
TeHETUKH YeJI0BEKa; PUBOIUTH MPHUMEPHI
HaCJIe/ICTBEHHBIX 0OJIe3He! YeIoBeKa,
XapaKTepUu30BaTh METObI UX
npoUIaKTUKN; 00OCHOBBIBAThH 3HAYCHHE
MEANKO-TEHETHYECKOT O
KOHCYJTbTUPOBAHUS. BBISBIATE 1
CpaBHHMBATh MEXAY C000I1 TOMUHAHTHBIE U

https://resheba.m
e/gdz/biologija/10-
klass/kamenskij/pa
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TFEeHETUYECKOE KOHCYIbTHPOBAHUE.
3HaueHue MGI[PII.[HHCKOﬁ T'CHCTUKU B
HPEJOTBPALICHUN U JICUEHUHN FeHETUYECKUX
3a0o0JsieBaHUi yenoBeKa. JleMoHcTpanuu:
TaGnuuel u cxemsl: «HacnenoBanue pesyc-
daxTopay, «I'eHeTHnKa rpyImn KpoBm».
JlaGopaTopHble U PAaKTUYECKHUE PaOOThI:
[Ipaktuueckas padora Ne 2. «CocTaBneHue
U aHAJINU3 POJIOCIOBHBIX YEJIOBEKa»

pelieCCUBHBIC TPU3HAKHU YETIOBEKA.
CocTaBiATh U aHAJIN3UPOBATH
POIOCIIOBHBIE YEIIOBEKA

Wroro uacoB o teme

8

Tema 7. Cesiekiiusi OpraHiu3MoB, OCHOBbI 0MOTEXHOJIOT UM

7.1 | Cenekuus Kak 1 Ceneknus Kak HayKa M IIpoLecc. PackpsiBaTh conep:kaHre TEPMUHOB U https://resh.edu.ru
HayKa M IIpoLecc 3apoxACHUE CEJICKIIUU U TOMECTUKAITHSI. MOHSATHI: CEJIeKIHs, COPT, OPO/Ia, ITamm, | /subject/lesson/38
Yuenue H. U. BaBunosa o nieHTpax JOMECTHKAIIMS, UIIM OJIOMalllHUBaHUE, 61/conspect/2957
MHOT000pa3usi U MPOUCXOKICHUS LEHTPHI MHOr00Opa3us ¥ Mpoucxoxaenus | 50/
KYJIbTYPHBIX pacTeHui. L{eHTpsI KYJIbTYPHBIX PACTEHUU U KUBOTHBIX,
MIPOUCXO0XKICHUS JTOMAIIHUX KUBOTHBIX. ruOpUIM3aIns, HCKYCCTBEHHBIN 0TOOD.
Coprt, nopoaa, mramm. /leMoHcTpanuu: Ha3piBaTh 1 cpaBHMBAaTh OCHOBHBIE 3Tallbl
[Hoptpetsi: H. W. BaBunos. Tabnuiel u pa3BuTus cenekuuu. M3narate yuenue H.
cxeMsbl: KapTa «LleHTpsl MHOTOOOpa3us U . BaBuiioBa o ieHTpax MpOUCX0XKICHHS
MIPOUCXO0XKICHUS KYJIbTYPHBIX PACTEHUI, KYJbTYPHBIX PACTEHUI; pa3InvaTh HEHTPbI
«ITopoapl AOMANIHUX KUBOTHBIX», «CopTa | Ha KapTe MUpPa, CBS3bIBATh UX
KYJIbTYPHBIX pacTeHuit». O0opynoBaHue: MECTOIOJIOKEHUE C OYaraMmu
MYJISKU TI0/10B U KOPHEIUJIOI0B JTUKHUX BO3HUKHOBEHHUS IPEBHEUIIINX
($bopM U KyJTBTYPHBIX COPTOB PACTCHHIA; nuBmin3anui. CpaBHUBAThH COpTa
repOapuii «CenbcKoX03HCTBEHHBIC KYJIbTYPHBIX PACTEHUU, TOPOIBI
pacTeHus» JIOMAITHUX KUBOTHBIX U UX TUKUX
npeakoB. OLeHUBaTh posib CEJIEKIIUU B
obecreueHnH MpoI0BOILCTBEHHON
0€30MMacCHOCTH YeIIOBEYECTBA
7.2 | Meronsl n 1 CoBpeMEHHBIE METO/IBI CENEKIINH. PackpsIBaTh conepkaHre TEPMUHOB U https://resh.edu.ru
JOCTUKEHUS MaccoBblii U1 HHIUBUyadbHBIH OTOOPHI B MOHSITHI: UCKYCCTBEHHBINH 0TOOD, [subject/lesson/38

CEJIEKIIUU PACTECHHI
U JKUBOTHBIX

CEJIEKI[MN PACTeHUH U KUBOTHBIX. OlleHKa
JKCTEPhEPA. bIU3KOPOACTBEHHOE
CKpelnruBaHue — MHOpUIMHT. Yucras JTuHus.
CkpemuBaHue YUCTHIX JIUHUM. ['eTeposuc,
nuiu TuOpuaHas cwia. HeponcrsenHoe
ckpemuBanue — ayropuauar. OtnanéHaas

MaccoOBbIi 0TOOp, MHIWBUTyaJIbHBIH
0TOO0p, IKCTEPBED, OJIN3KOPOJCTBEHHOE
CKpEILMBAaHNE, YUCTAs JIMHUSA, T€TEPO3NUC,
HEPOJICTBEHHOE CKPEILUBAHMUE,
MCKYCCTBEHHBIN MyTarcHe3, MOJIUILIONIBI.
CpaBHHBATh ()OPMBI HCKYCCTBEHHOTO

61/conspect/2957
50/
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rudpuau3anus u e€ ycrexu.
HckyccTBEHHBIN MyTareHes U Iojay4eHue
MOJIMIUIOUOB. JJOCTHXKEHUS ceeKuuu
pacTeHuM, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.
Hemounctpanuu: [Toptpetsr: U. B.
Muuypum, I'. /1. Kapneyenko, M. O.
HBanos. Ta0munel ¥ cxeMsl: «OTnajgeHHast

rubpunuzanus», «Padotsr akanemuka M. .

NBanosay, «llonummonaus».
OO6opyaoBaHue: MYJISKU IUIO/I0B U
KOPHETLIOI0B AUKHUX (POPM U KYJIbTYPHBIX
coptoB pacteHuil. Jlaboparopubie u
MpakTH4eCKHe paboThl: DKCKypCus
«OCHOBHBIC METOJIBI M TOCTHKCHUS
CEJICKIIMH PACTeHMI U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, TJIEMEHHYIO
dbepmy, COPTOUCTIBITATEbHBIN YIACTOK UITH
TEIJTUYHOE XO0351CTBO)

oTOOpa (MaccoBOT0 ¥ MHIUBUAYATBHOTO),
BUBI THOpUAN3aIUH (OIM3KOPOICTBEHHON
W OTIAJICHHOH ), CITOCOOBI TTOJTYYCHHS
MOJIUTUIONOB . [[pUBOAUTE IPUMEPHI
JIOCTMKEHUH CEJIEKIIMU PaCTEHUM 1
YKUBOTHBIX

7.3

buotexHonorus kak
0Tpaciib
MIPOU3BOJICTBA

buorexHomorus kak OTpaciib MPpOU3BOJACTBA.

['ennast unxeHepus. Jtamnbl CO3JaHUS
pexom6OuHanTHOU JIHK 1 TpancreHHbIx
opranu3moB. KieTouHas nHkeHepusl.
Knerounsle KynbTypbl. MUKPOKJIOHAIIBHOE
pa3MHOKeHHe pacTeHuid. KitonupoBanue
BBICOKOIIPOYKTUBHBIX
CEIBbCKOXO351CTBEHHBIX OPraHU3MOB.
DKOJIOrHMYeCcKHe U 3TUYECKHE MPOOIEMBI.
I'MO — renetndecku MOAU(PUIPOBAHHBIE
opranusMsl. Jlemoncrpanuu: Tabnuis! u
cxeMbl: «O0BEKTEI OMOTEXHOIOTHN,
«Kierounble KyapTypsl U KIOHUPOBAHHEY,
«KoHCcTpynpoBaHue 1 nepeHoc reHos,
XPOMOCOM»

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSTUN: OMOTEXHOJIOTHS, KIIETOYHas
WHXXECHEpUS, TeHHAsMHKECHEPHS,
KJIOHUPOBaHHE, TPAHCTEHHbIE OPTaHU3MBI,
I'MO (renerudecku MOAU(PHUIHPOBAHHBIE
OopraHu3Msl). XapakTepu30BaTh
OMOTEXHOJIOTHIO KaK OTpacib
MIPOU3BOJICTBA, OCHOBHBIE JTOCTH)KEHHUS
OMOTEXHOJIOTUHU B 00JIaCTH
MIPOMBIIIJIEHHOCTH, CEJIBCKOTO X03HUCTBA U
MeaunuHbl. [lepeuncnate u
XapaKTepu30BaTh OCHOBHbIE METOIbI U
JOCTIKeHUs: Ononnxkenepun. OOCyx 1aTh
AKOJIOTMUYECKHE U ITUYECKUE aCTIEKThI
HEKOTOPBIX MCCIEIOBAHUI B 00J1aCTH
OMOTEXHOJIOTHH (KJIOHUPOBAHMS,
HCKYCCTBEHHOI'O OIIOIOTBOPEHUS,
HAIpPaBJIEHHOTO U3MEHEHHsI TEHOMA U
CO3aHMsI TPAHCTEHHBIX OPTaHHU3MOB)

https://resh.edu.ru
/subject/lesson/38
61/conspect/2957

50/

Htoro yacos mmo Teme
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PesepBHOE Bpems

OO0111ee KOJINYECTBO
4acoB 10 NporpaMmme

34
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11 kaacce

Ne | HammenoBanue KomuuectBo | IIporpamMmmHoe conepkanue OCHOBHBIE BUJIBI IEATCIBHOCTH DJIEKTPOHHBIC
II/IT | paznenoB u TeM JacoB 00yJaroIIMXCs pecypchl
y4eOHOT 0
npeaMeTa
Tema 1. DBoIIOIHOHHAA OMOJIOTHSA
1.1 | OBomrouus U METOABI 1 [Ipennochuiky BOSHUKHOBEHUS PackpbiBath cosepkaHrue TEPMUHOB U https://resh.edu.ru

e€ U3y4eHus

9BOJIIOLIMOHHOW T€OpUU. DBOJIIOLIMOHHAS
Teopus ¥ e€ MecTo B Ouosioruu. Biusinue
ABOJIIOIIMOHHOW TEOPUU Ha Pa3BUTHE
Oouosoruu u aApyrux Hayk. CBUETEIHCTBA
sBoonnu. [laneonTonornueckue:
MOCJIeI0BATEILHOCTh TOSIBJICHUS BUIOB B
MaJI€OHTOIOTUYECKOM JIETOIHUCH,

nepexoansie popmel. buoreorpapuueckue:

CXOZCTBO U paznuyue payH u ¢op
MaTEPUKOB U OCTPOBOB.
DOMOPHUOIOTHYECKHE: CXOJCTBA M Pa3TUUUS
SMOPHUOHOB Pa3HBIX BUJIOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE:
TOMOJIOTHYHBIC, aHAIIOTHYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTABU3MBI.
MonexysipHO-OHOXUMHUYECKHE: CXOJICTBO
MEXaHH3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITyTEeH Y BCEX
KUBBIX OPraHU3MOB. JleMOHCTpaluu:
[Toptpertsr: K. JIunnein, XK. b. Jlamapk, Y.
Hapsun, B. O. Koanesckuii, K. M. bap,
3. I'ekxenb, @. Mromep. Tabnuust u
cxeMmbl: «Pa3BuTHE OpraHU4YecKoro Mupa
Ha 3emuiey, penbeHbIe TaOTHUITBI
«3apOoBIIIHN TO3BOHOYHBIX KUBOTHBIX),
«ApxeonTepukcy. O0opyaoBaHue:
ouoreorpaduyeckas KapTa MUpa;
KoJuteKIust «®@opMBI COXPaHHOCTH
MCKOMAEMBIX JKUBOTHBIX M PACTCHHII;
BJIQKHBIE penapatsl «Pa3Butue

MIOHATHUI: SBOJIIOLIUS, IEPEXOTHBIC
(bopMbl, PUITOTEHETUYECKHUE PSJIbI, BUbI-
9H/IEMUKH, BH]IBI-PEIUKTHI, 3aKOH
3apOJIBIIIIEBOTO CXO/ICTBA,
OMOTEHETHYECKUI 3aKOH, TOMOJIOTUYHBIC
¥ aHAJIOTUYHBIC OPTaHbl, PyANMEHTapHBIC
opraHsl, aTaBU3Msbl. [lepeuncnsaTh
OCHOBHBIE JTAIlbl Pa3BUTHS
IBOJIIOIUOHHON TEOPHH.
XapakTepu30BaTh CBUICTEIHCTBA
HBOJIIOIIUH: N1aJIEOHTOJIOTUYECKHUE,
Ouoreorpagduueckue,
HMOPHOIOrHYECKHE, CPABHUTEIHHO-
aHATOMHYECKHE, MOJICKYJISIPHO-
o6uoxumuueckue. [IpuBoaUTh IpUMEpbI
MePeXOaHBIX (HOPM OPTraHU3MOB,
¢unorenernueckux paaos. IlpuBoauth
(hopMyITUPOBKU 3aKOHOB
OMOTreHEeTHYECKOT0 U 3apO/IbILIEBOIO
CXOJICTBA

/subject/lesson/49
49/start/119943/
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HaCEKOMOI'0», «Pa3BuTue JIATYIIKW

1.2 | Ucropus pazButus OBomonnonHas reopus Y. [lapsuna. PackpsIBaTh conepkaHie TEPMUHOB U https://resh.edu.ru
npeACTaBICHUN 00 [IpenrnocrlIku BOZHUKHOBEHUS IIOHATHI: CHCTEMaTHKa, ECTECTBEHHBIN U | /subject/lesson/49
HBOJIIOLIH JapBUHU3MA. J[BHIKYILIE CUIIBI DBOJIIOLIMKM | UCKYCCTBEHHBIN 0TOOp. XapakrepusoBars | 49/start/119943/

BU10B 110 lapBuHy (M30BITOYHOE OCHOBHBIE BOJIIOIIOHHBIC HJIEH,
pa3MHOXKEHHE TPU OTPaHUYECHHOCTH KOHIICTILIMU U TEOPHUU; CPABHUBATD
pecypcoB, HeonpeaeIEHHas B3MJISA6I HA BU 1 3Boumtoruio K. Jlunnes,
M3MEHYMBOCTb, 00pb0Oa 3a cymectBoBanue, | JK.b. Jlamapka, U. /lapBuna. OueHuBarb
ecTeCTBEHHBIH 0TO0p). CHHTEeTHUECKAs BKJIa]] JIMHHES B pa3BUTHE CHCTEMaTHKH
teopust 3BosoLuH (CTD) u e€ OCHOBHBIE | 1 OOBACHATH MIPUHLUIIBI OMHAPHOM
nonoxeHus. Jlemoncrpamuu: [loprperst: HOMEHKJIaTyphl. XapaKTepU30BaTh
K. JIunnen, XK. b. Jlamapk, Y. JapBuH. COZIEPKAHUE U 3HAYEHUE IBOJIIOLMOHHON
Tabmuie! u cxemsl: «llomymsumy, konrenuuu K. b. Jlamapka. OnieHuBaTh
«Kapra-cxema mapmipyra myreniectBus Y. | eCTeCTBEHHO-HAYYHBIE U COLMAIBHO-
Hapsunay, «®opmbl 60pHOBI 32 HKOHOMUYECKHUE MPEATIOCHUTKI
cymiecTBoBaHuEe», «EcTecTBeHHBIN 0TOOPY, | BOSHUKHOBEHHSI SBOJIIOIMOHHON TEOPHU
«MHoroo0pasue COpToB pacTeHUI, Y. JlapBuna. PackpeiBath copepxanue
«MHoroo0pasue mopo/1 >KUBOTHBIX ) 3BOJIIONUOHHOM Teopuu Y. JlapBuHa;
CpaBHUBATb HEOINPENIENEHHYIO U
OIPENICIIEHHYIO U3MEHUYNBOCTb,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOp,
(hopmbl OOpHOEI 32 CyIIeCTBOBaHUE.
OnuchIBaTh MOJOKEHUS CUHTETUYECKOM
teopuu 3BoJoluu (CTD) u 00bACHATD €€
3Ha4YeHue 17151 OMOJIOTHH
1.3 | Bux: kputepun u Muxpossodrorust. [Tomynsius kak PackpsiBaTh coepkaHie TEPMUHOB U https://resh.edu.ru

CTPYKTYypa.
[Tonynanms kak Kak

QJICMCHTapHast
cAnHuIa Buaa

€IMHUIIA BUJA ¥ SBOJIOITHH.
Hemonctpanmu: TabmuIbI 1 CXEMBI:
«JTonymsiun», «MyTamoHHas
M3MEHYUBOCTHY. O00pyaoBaHUE:
MHUKPOCKOII, MUKpOTIpenapat
«Apo3odunay (Hopma, MyTaruu GopmsI
KPBUIBEB U OKPACKH TeJa), MOJIENb-
ammukanus «llepexkpéct xpomocomy.
JIabopaTopHble U MIPAKTUIECKHE PAOOTHI:
JlabopaTtopHas pabota Ne 1. «CpaBHeHue
BHJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPUIOH

MOHSATUN: MUKPO3BOIIOLHUSA, BUI,
KpUTEpPUHU BHUJIA, apeall ,TOMYJISIus,
reHo(oHa, MyTaluu, KOMOMHAIIUY TEHOB.
XapakTepr30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATUYECKYIO EIMHUILY 1
[ETTOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Boigensats kputepuu Buga
(Mopdomornueckuid, PU3NOIOTHISCKUI
OMOXUMUYECKUI, TCHETUYCCKUI,
9KOJIOTMYECKUH, Teorpaduieckuii) u
MIPUMEHATb KPUTEPUHU JJIsI OTTUCAHUS
KOHKPETHBIX BUJOB. XapaKTEpPH30BaTh

[subject/lesson/49
49/start/119943/
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MOMYJISIIUIO KaK CTPYKTYPHYIO €AUHUILY
BHJIa U 3BOMIOLMU. ONUCHIBAaTh
MOMYJISIIIUIO TI0O OCHOBHBIM ITOKa3aTeNsiM:
COCTaB, CTPYKTypa

1.4 | ABuxymiue Cuibl JBrxymiye cuiibl (paKTOPbI)IBOTIOLHH PackpbiBaTh copiepaHre TEPMUHOB U https://foxford.ru/
(3meMeHTapHBIC BHJIOB B MPUpOJie. MyTallMOHHBINA MPOLIECC | MOHATUI: KOMOMHATHBHAS wiki/biologiya/est
(aKTOpBI) SBOIIOIIN ¥ KOMOWHATHBHAsI NU3MEHYHBOCTb. W3MEHYMBOCTb, MyTAIlH, MyTallMOHHBIN | estvennyy-otbor-

[MomyssiMOHHBIC BOJIHBI U Jpeii] reHoB. MPOILIeCC, TONYIISAIUOHHBIC BOJHBI, Apeiid | ego-mehanizmy-
W3onsaums u murpanus. JlemoHcTpanuu: T'€HOB, U30JIALUS, MUTPALHH. i-
Tabnuuet u cxembl: «JIBIKYIIUE CHITBI XapakTepru3oBaTh JIEMEHTAPHBIE formy?utm_referr
3BOJIFOLAN) (hbakTOpPbI IBOTIOLUU: MYTAIIMOHHBIN er=https%3A%2F
mporece, KOMOMHATHBHAS M3MEHYMBOCTD, | %02Fyandex.ru%?2
MOIYJISIIIMOHHBIE BOJIHBI, IpEi( reHoB, E
W30JISIIIMS, MUTpALUs. Y CTaHABIIMBATh
NPUYUHHO-CJICICTBEHHBIC CBS3U MEXKTY
MEXaHU3MOM U PE3yJIbTaTOM JCHCTBHS
JBIDKYIIAX CHII (3JIEMEHTapHBIX
(hakTOpOB) IBOJIOIIUHU
1.5 | EcrectBeHHBbIi 0TOOD EcrecTBeHHBII 0TOOp — HaNpaBISAIOMUI PackpbIBaTh cosepkaHle TEPMUHOB U https://foxford.ru/
U ero GOpMBI dbaxTop 3BomonuK. opMbI €CTECTBEHHOTO | MIOHATHI: €CTECTBEHHBIH 0TOOpP, Ooprba | wiki/biologiya/est
oroopa. Jlemonctpanuu: Tabauier u 3a cymecTBoBanre. ONKUCHIBATH estvennyy-otbor-
cxembl: «EcTecTBeHHbIN 0TOOPY, «bopbda | MeXaHU3M JICUCTBUSI €CTECTBEHHOTO ego-mehanizmy-
3a CyILECTBOBAHUE orOopa. XapakTepu3oBaTh HOpMbI i-
€CTeCTBEHHOTO 0TOOpa (IBHKYIINH, formy?utm_referr
CTaOWIIN3UPYIOIINN, TU3PYNITUBHBIN) U er=https%3A%2F
CpaBHUBATh UX MEXIY COOOIA. %2Fyandex.ru%?2
XapaxTepu3oBaTh O0pbOY 3a E
CYIIIECTBOBAHUE U CPAaBHUBATH €€ BU/IbI
(MexBU10Basi, BHYTPUBHUI0Bas1, 6opnba c
HeOJIaronpusaTHBIMU (aKTOpaMu
BHEIIIHEH cpeJibl)

1.6 | Pesynbratsl [TpucrocoOIeHHOCTh OPraHU3MOB Kak PackpsIBaTh coepkaHie TEPMUHOB U https://www.yakl
HBOJTIOIUH: pe3yabTat 3Bodronuu. [Ipumepsr MOHATHUI: IPUCTIOCOOJIEHHOCTD, ass.ru/p/biologia/
MIPUCITIOCOOTICHHOCTh MIPUCTIOCOOICHUI Y OPraHU3MOB. MTOKPOBHUTEIILCTBECHHAS H 11-klass/osnovy-

OpPraHU3MOB U
BH1000pa3oBaHNe

Apomopdo3ssl 1 uanoanantanuu. Bua u
BH00OpazoBanue. Kpurepun Bumaa.
OcHoBHbIE (OPMBI BUI000PA30BAHUS:
reorpaguuecKoe, SKOJIOrHIECKOe.

MpeIocTeperapias oKkpacka,
MacCKUPOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUHN Y OPTaHU3MOB.

evoliutcionnogo-
ucheniia-
6844066/dokazate
Istva-
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JemoncTpanmu: TabauIbl ¥ CXEMBI:
«IIpucnocob1eHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BuI000pa3oBaHUE,
«DKOJIOTHYECKOE BUA000PA30BAHUEY.
O6opynoBanue: komutekus «IIpumepbr
3alIUTHBIX MPUCIIOCOOJICHUH Y
KUBOTHBIX», KOJUIEKI[USI HACEKOMBIX C
Pa3IMYHBIMU TUIIAMH OKPACKU; Habop
IJI0J10B U ceMsiH. JlabopaTopHbie 1
npaktuyeckue padotel: JlaboparopHas
pabota Ne 2. «Onucanue
MPHUCIIOCOOJICHHOCTH OpTaHU3Ma U €€
OTHOCHUTEIILHOTO XapaKTepay»

BBISIBISITE 110 H300paskeHUSIM, Ha KHUBBIX
1 (PUKCHPOBAHHBIX MpEMnapaTax npuMepbl
MPUCTIOCOOJICHHOCTH PACTCHUH U
JKUBOTHBIX K YCJIOBUAM CPCbL OGI/ITaHI/ISI,
JIOKa3bIBaTh OTHOCHUTEIBHYIO
11e71eco000pa3HOCTh MPUCIIOCOOTICHHIA.
XapakTepu30BaTh CIIOCOOBI U MEXaHU3MbI
BHI000pa30BaHMUS; OITMCHIBATH U
CpaBHHMBATh OCHOBHBIE (HOPMBI
9KOJIOTHYECKOTO U reorpauuecKoro
BU1000pa30BaHHUsI

napravleniia-puti-
I-sposoby-
makroevoliutcii-
6844079/re-
595d9a5f-6¢53-
4328-9859-
18ad298489¢b

1.7 | HampaBneHus u myTa 2 MaxpoaBosrorust. ©OpMbI IBOJTIOLUH: PackpsiBaTh comepkaHie TEPMUHOB U https://www.yakl
MaKpO3BOJIFOIIUN ¢buaeTnyeckas, TMBEPreHTHAS, MOHATHI: MaKposBoJonus, ¢punorene3, | ass.ru/p/biologia/

KOHBEPIeHTHAsl, apauieIbHasl. OMOJIOTMYECKUI TIPOTrpece U perpecc, 11-klass/osnovy-
HeobpatumocTs 3BoIIONNY. apoMop$03, U0 TANTAIM, 00IIas evoliutcionnogo-
[IpoucxoxaeHue ot JeTeHepaIysi, aJanTHBHAS PaIHAIIHS. ucheniia-
HECHEUAIN3UPOBAaHHBIX NPEAKOB. XapakTepu30oBaTh (OPMbI SBOJIOLIUH. 6844066/dokazate
[Iporpeccupyromas cenuan3anus. BrisBnsaTe apomop¢o3bl 1 Istva-
AnanTuBHas panuanus. JleMoHCTpanuu: UIMOAJIANTAll! Y PACTCHHI U napravleniia-puti-
[optpetsi: A. H. CeBeprioB. Tabnuibl u KHUBOTHBIX. CpaBHUBATh OMOJOTMYECKUH | 1-SP0SOby-
CXeMBbI: «ApoMOp(HO3bD», nporpecc u OMoJOrH4ecKuit perpecc, makroevoliutcii-
«Mnnoanantanuny, «O0mas apoMopdh03, UAN0ANANITAUIO U OOIIYIO 6844079/re-
nerenepanusi». O6opyaoBaHue: MOJIEThb JIereHepalnio. BeIsSBIsATH B3aUMOCBS3H 595d9a5f-6¢53-
«OCHOBHBIE HaIlPABJICHUS YBOJIIOLIMNY; MEXKIy IYTSIMH U HAIIPABJICHUSAMU 4328-9859-
00bEMHas Mozienb «CTpoeHHe TOJIOBHOTO | 3BOJIIOLIMU Y PACTEHUH U )KUBOTHBIX 18ad298489%eb
MO3Ta TT03BOHOYHBIX)»

HToro yacoB 1o teme 9

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE »KU3HHU Ha 3emJie

2.1

Hcropus xxu3Hn Ha
3emiie U METOABI €€
n3yuyeHus. [ unoressl
IIPOUCXOXKIECHUS
KU3HU Ha 3emiie

2

JloHay4yHBIE IPEJICTABICHUS O 3aPOKICHUN
*u3HU. HayuHble runoTes3bl
BO3HHUKHOBEHUS KH3HH Ha 3eMIe:
abuoreHes u MaHcrepMus. XuMudecKas
JBOJIIONHA. AOHOTEHHEIN CUHTE3
OpraHUYECKUX BEUIECTB U3
HEOPTraHUYECKHUX. DKCIEPUMEHTATHHOE
MOATBEPKJICHUE XUMUYECKON HBOJIIOIUU.

PackpeIiBaTh copepkaHue TEPMUHOB U
MOHATHI: KpeallnoHU3M, a0UOTeHe3,
BHUTAJIN3M, TTAHCTIEPMHSI, OMOTT033,
KoarepBarthl, MpOOUOHTHI, CHMOHOTEHES.
XapakTepru30BaTh METOJIbI H3YUCHHS
HMCTOPUYECKOTO MPOILIOrO 3eMITH.
[TepeunciisiTh OCHOBHBIC ATAITBI
XHMHYECKOH NOMOIOTHUECKOM

https://resh.edu.ru
/subject/lesson/38
85/conspect/2701
26/
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HadanbHbIe 3Tamnbl OMOIOTHYECKOM
sposonuu. ['mnoreza PHK- mupa.
dopMupoBaHUEe MEMOPaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NMPOTOKIECTKU. [lepBhie
KJIETKH U UX 3BoJIoIMs. DopMupoBaHue
OCHOBHBIX TPYIII )KHUBBIX OPTraHU3MOB.
Hemouctpanuu: [Toptpetsr: @. Penu, JI.
[Tacrep, C. Mumnep, A. Y. Onapumn, I'.
IOpu. TaGnuIel U CXEMBI:
«Bo3uukHoBeHHE COTHEUYHON CHCTEMEDY,
«Pa3BuTHE OPraHUYECKOTO MUPAY,
«PactuTenpHas KieTkay, « KuBoTHas
KieTka», «lIpokapuoTnyeckas KJIeTKa

sBosonnu. Mznararte conepkanue
TUIIOTE3 U TEOPUM BOSHUKHOBEHMUS )KU3HU
Ha 3emiie (KpealuoHu3Ma,
CaMOIIPOU3BOJIBHOTO 3ap0KICHUS
(CTIOHTaHHOT0), TAHCTIEPMUH, TUTIOTE3bI
PHK-mupa). OnuceiBaTh 3KCIIEPUMEHTHI
C. Mumiepa u I'. FOpu no noaydeHuto
OpPraHUYECKUX BEILECTB U3
HEOPraHUYECKUX MyTEM aOMOTEHHOTO
CHUHTE3a

2.2

OCHOBHBIE 3TaIbI
9BOJIIOIUN
OpPraHUYECKOTO MHpPa
Ha 3emiie, pa3BUTHE
KHU3HU TI0 IpaM U
nepuoam

PazButue xu3Hu Ha 3emMIie Mo spam 1
nepuojam. Katapxei. Apxeiickas u
nporepo3orckas 3psl. [laneozoiickas spa u
e€ TIepHOJIbl: KEMOPHUICKUMA, OPIOBUKCKUH,
CUJIYPUICKUH, JEBOHCKUH,
KaMEHHOYTOJIHBIN, IEPMCKHMN.
Me3o3oiickas 3pa 1 €€ NepruOIbIL:
TPUACOBBIN, FOPCKUH, MEIIOBOM.
Kaiino3oiickas 3pa u €€ nepuoabl:
MajJe0reHOBBIN, HEOTCHOBBIM,
AHTPOIIOI€HOBBIA. XapaKTepUCTUKA
KJIIMATa U re0JIOTMYECKUX IPOLIECCOB.
OcCHOBHBIE 3TaIlbl BOTIOLUU
PacCTUTEIBHOIO U KUBOTHOTO MHpA.
ApomMopdo3bl y pacTeHUN U )KUBOTHBIX.
[losiBneHue, paciBeT U BEIMUPAHUE TPYIII
JKUBBIX OPraHU3MOB. JleMOHCTpanuu:
Tabmuue! 1 cxeMsl: «Pa3Burue
OpPraHUYECKOr0 MHUpPay,
r€OXPOHOJIOTHYECKas TA0INIIA; KOJUIEKIIUS
«DOpMBI COXPAHHOCTH UCKOIMIAEMBIX
KUBOTHBIX U pacTeHuit». JlabopaTtopHbie u
npakTudeckue padbotsl: [IpakTuueckast
pabota Ne 1. «M3y4yeHune MCKOMaeMbIX
OCTATKOB PACTEHMI U )KMBOTHBIX B

PackpsiBaTh conep:kaHre TEPMUHOB U
NOHSTUH: H0H, 3pa, IEepUOJ,
apoMopd0o3bl, HAUOATANTAIIMN. 3HATD
NOCJIEIOBATEIbHOCTh S0HOB: KaTapxew,
apxe, mporepo3oi, haHepo30ii; 3p:
apXencKas, IpoTepO30KCKasl,
Majaeo30MCcKas, Me3030MCKasl,
KaifHO30MCKas; MepHO0B: KEMOPUICKUIA,
OPJIOBUKCKHU, CHITYPUHUCKUI, TEBOHCKUU,
KaMEHHOYTOJIbHBIH, IIEPMCKUH,
TPUACOBBIN, FOPCKHI, METOBOM,
1aJIEOr€HOBBIN U HEOTE€HOBBIN,
AHTPOIIOr€HOBBIA. XapaKTepru30BaTh
OCHOBHBIE COOBITHSI B Pa3BUTUHU
OpPraHMYECKOr0 MHpa IO 3paM U
IIEpUOAaM I€0JIOTMYECKON UCTOPUU;
JTaIlbl pa3BUTUS PACTUTENBHOTO U
KUBOTHOT'O MUpa. BeiienuTs rinaBHble
apoMopdh03bl pACTEHUI U KUBOTHBIX.
CpaBHMBATh MeXIy COO0M
MIPEACTABUTENEN CUCTEMAaTHYECKUX
IPyII OPraHU3MOB, BBISIBJIATH YEPTHI
YCIIOKHEHUS U TIPUCIIOCOOJIEHHOCTH K
YCIIOBUSM KM3HU

https://resh.edu.ru
/subject/lesson/38
85/conspect/2701
26/
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KOJUTEKIUAX». DKCKYpPCHUS «IBOJIOIHUSA
OpPraHUYECKOro MHpa Ha 3emiie» (B
€CTECTBEHHO-HAYYHbBIN WIN
KpaeBequeCKU My3eil)

2.3 | CoBpemeHHas CucreMa OpraHUu4YeCcKOro Mupa Kak PackpbiBaTh copiepKaHHe TEPMUHOB U https://resheba.me
cHucTeEMA oTpakeHue dBotonru. OCHOBHBIE MOHATHI: CUCTEMaTHKa, MCKyccTBeHHas u | /gdz/biologija/11-
OpPTraHUYeCcKOro MUpa CHCTEMATHYECKHE TPYIITbI OPTraHU3MOB. ecTecTBeHHas Kiaccudukarys, Ounapuas | klass/teremov-

Hemonctpauuu: Tabauibl 1 CXEMBI: HOMEHKJIaTypa, IPUHLHUII petrosova/paragra
«CoBpeMeHHas CHCTeMa OPTaHU4eCKOTO HEePapXUIHOCTH. XapaKTepu30BaTh ph-12
MHUPa» COBPEMEHHYIO CUCTEMY OPTraHUYeCKOTO

MHpa

2.4 | DBomoLHUs YeI0BeKa DBouoLMs YeIoBeKa. AHTPONOJIOTHs Kak | PackpeiBaTh coziepkaHne TEPMHHOB H https://resh.edu.ru

(aHTpOIIOreHE3) Hayka. Pa3BuTHe npeacTaBiaeHui o HOHSITHI: aHTPOIIOJIOTHs, aHTponorenes, | /subject/lesson/39
MIPOUCXOKIACHUH YeIoBeKa. MeTo bl yenoBek pasymusbiii (Homo sapiens), 06/conspect/2839
u3yueHus antponorene3a. CXoJcTBa u PSIMOX OKJICHUE, BTOpasi CHTHAJIbHAS 93/
pa3iinyus 4eI0oBeKa U KUBOTHBIX. cucrema. [lepeuncisath 3amaun
CucreMaTH4ecKoe MoJI0KEHUE YeTIOBEKA. | aHTPOIOJIOTHH, 3TAIbl CTAHOBJICHUS U
Hemonctpanuu: [loprperst: Y. JapBuH. pa3BUTUSA IIPEACTABIECHUH O
Tabmuup! u cxembl: «CpaBHEHHUE IPOUCXOKACHUH YeoBeKa. M3narate
AQHATOMHUYECKHX YEPT CTPOCHUS YEJIOBEKA | OCHOBHBIC MOJIOKEeHHUs Teoprn Y.

Y YeIIOBEKOOOPa3HBIX 00E3bsIHY. JlapBuHa, KpUTHYECKH OIICHUBATH HE

O6opynoBaHue: CISNKU WIX U300paXeHHsl | HaydHYr HH(GOPMAIHUIO O

KaMEHHBIX 0Py IEPBOOBITHOTO IPOUCXOKACHUH YeJIOBeKa. 3HATh

YeJI0BeKa: KAMHH-YOTephl, pyOuia, CHCTEMAaTHYECKOE MOJIOKECHUE BUIA

ckpebna Homo sapiens, nepe4ncisirs ero
MOP(}0JIOr0-aHATOMUYECKUE TPU3HAKU
pa3HOTro ypoBHS (THII, KJIacC, OTPSA U
1p.). YCTaHaBIMBATh Y€PThI CXOJICTBA U
pa3IMyMii YeIoBeKa U )KUBOTHBIX.
OOBSICHATH U OIICHUBATh 3HAUCHHE
HAYYHBIX 3HAHUH O MPOUCXOXKICHUU
YeJIoBeKa /IS TOHUMaHHS MECTa U POJIH
YeJ0BeKa B IPUPOJIE

2.5 | [IBwxKyIiue CUIIbI JIBrxytue cuiibl (pakropsr) PackpbiBaTh coliepKaHUe TEPMHUHOB U https://resh.edu.ru

(paxropsr)
aHTPOTIOTeHEe3a

aHTponoreHesa. Hacnencrsennas
WU3MEHYMBOCTD M €CTECTBEHHBIN O0TOOP.
OOu1ecTBeHHBIN 00pa3 KHU3HH,
M3TOTOBJICHHE OPYH TPYy/a, MBIIIUICHHE,

MOHATHI: (PaKTOPBI aHTPONIOTEHE3A,
TPYIIIOBOE COTPYIHUYECTBO, PEYb,
OpyauiHas AEATEIbHOCTD,
nouMopdu3M. XapakTepu3oBaTh

[subject/lesson/39
06/conspect/2839
93/
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peus. JlemoncTparuu: TaOGIHIIBI U CXEMBI:
«CpaBHEHHE aHATOMUYECKUX YepT
CTPOCHHS UeIOBeKa U YeJIOBEKOOOpa3HbIX
00e3bstH», «OCHOBHBIC MECTa
MaJI€OHTOJIOTUYECKUX HAaXOJJOK MPEIKOB
COBpPEMEHHOT0 uenoBeka». ObopynoBaHue:
myisku «lIporcxoxaenue yenoBeka
(TTaJICOHTOIOTMUECKUE HAXOKH )»

JBIDKYIIHE CHIIBI ((pakTopsl)
AHTPOTIOTeHe3a: OMOIOTHYECKHUE U
COIIMAJIbHBIC, CPABHUBATH UX MEXY
coboit

2.6 | OcHOBHBIE CTAANH OCHOBHBIE CTAJIH U BETBH IBOJIIOLIUU PackpbIBaTh coepkaHie TEPMUHOB U https://resheba.me
DBOJIIOLIUH YEJIOBEKA YeNIoBEKa: aBCTPATIOMUTEKH, YeToBeK MOHATHIA: aBCTPAIIONTUTEK, YEITOBEK /gdz/biologija/11-
yMmenblid, YenoBek NpsAMOXOIAIIUMT, YMEJbIH, YeJIOBEK MPSIMOXOASIINIM, klass/teremov-
UYenoBek HeaHaepTaIbCKul, Yenosek HEaHJIepTaJiel], KpOMaHbOHEII, petrosova/paragra
pa3yMHBII COBpEMEHHOT0 Tuna. Haxonku | HeoJauTUYeCcKast PEBOIOLINS, ph-18
HCKOIAEMBIX OCTAHKOB, BPEMS NEPBOOBITHOE HUCKYCCTBO.
CYIIECTBOBAHUS, 00JIACTh XapakTepu30BaTh U CPABHUBATH MEIKIY
pacmipocTpaHeHus, 00bEM rOJIOBHOTO co00¥1 OCHOBHBIE CTAIUU IBOJIOLIUN
Mo03ra, 00pa3 )KU3HH, OPYIHSL. YeJI0BeKa: XPOHOJIOTUYECKHIA BO3PACT,
HemoHcTpanuuu: Tabauiel U CXEMBbI: apeaJ pacrpocTpaHeHus, 00bEM
«OCHOBHBIE MeCTa MAIEOHTOJIOTHYECKHIX TOJIOBHOT'O MO3ra, 00pa3 )KU3HU U OPYAUS
HAaXOJIOK IMPEKOB COBPEMEHHOTO Tpyaa
4enoBeKay, «J{peBHeime T,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE
moauy. O60pyaoBaHHE: MYIISKU
«IIpoucxoxaenue 4enoBeka (010CThbI
aBCTpPAJIONUTEKA, MUTEKAHTPOIIA,
HeaH/IepTaJIbIlla, KPOMAHBOHIIA); CIICTIKA
WM U300pakeHUs] KAMEHHBIX OpyIuit
MEPBOOBITHOTO YEJIOBEKA: KAMHHU-YOITIEPHI,
pyo6mia, ckpebia
2.7 | YenoBeueckue pachl Yenoseuyeckue pacsl. OCHOBHBIE O0ubIe | PackpbIBaTh Co/iepyKaHNe TEPMUHOB U https://resheba.me

U TIPUPOJIHBIE
aJlanTaluy 4eJ0BeKa

pachl: eBporieouiHas (eBpas3uiickas),
HEerpo-aBCcTpaJloniHas (IKBaTOpUajIbHasi),
MOHTOJIOUIHAA (a3UaTCKO-aMEPUKAHCKas).
UepThl IpUCTIOCOOIEHHOCTH
MIPEJCTaBUTENEH YeTOBEYECKUXPAC K
YCIIOBHSIM CYyIIIeCTBOBaHMs. EMUHCTBO
yenoBeyeckux pac. Kputuka conpanbHOro
JTapBHHU3MA M pacu3Ma. JleMoHCTpaImu:

MIOHATH: pacel, pacOreHe3, ColHal-
JApPBUHU3M, PaCU3M, METHCALIUS.
XapakTepu30BaTh U CPABHUBATH
MIpe/iCTaBUTENEN YeI0OBEYECKHX pac,
pacKpbIBaTh NPUYMHBI U MEXaHU3MBI
pacoreHesa, Nepe4ucisTh U IPUBOJAUTH
MIPUMEPHI IPUCTIOCOOIEHHOCTH YeNIOBEeKa
K YCIIOBUSIM Cp€/ibl, IPUMEPHI

/gdz/biologija/11-
klass/teremov-
petrosova/paragra

ph-18
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Tabmuib! u cxembl: «HenoBedeckue pachb»

MIPUCTIOCOOUTENHHOIO 3HAYEHUS PACOBBIX
npu3HaKoB. Jloka3pIBaTh €MHCTBO BUIA
Homo sapiens, HayuHYIO
HECOCTOSITEIBHOCTh PACOBBIX TEOPHIA,
uJiei COIMaIbHOTO IapBUHU3MA U
pacuzmMa

Hroro yacos mo teme

9

Tema 3. OpranusmMsl 4 OKpy:KaKwINas cpeaa

3.1 | Dkosorus Kak HayKa 1 DKoJIOoTHs KaK HayKa. 3aa4u U pa3/ienbl PackpsIBaTh conepkaHie TEPMUHOB U https://resh.edu.ru
DKOJIOTHH. METOIBI DKOJIOTHYECKAX ITOHSATHI: DKOJIOT'HS, IIOJIEBBIE [subject/lesson/53
HCCIIEOBAHUI. DKOIOTHYECKOE HaOJTFOICHUS, SKCIICPUMEHTHI, 92/conspect/8377/
MHPOBO33pPEHUE COBPEMEHHOT'O YENIOBEKA. | MOHUTOPUHT OKPY)KAIOIIEH Cpelbl,
Hemonctpauuu: [loprpersr: A. MOJEIUPOBAHUE, DKOJIOTHYECKOE
I'ym6onbar, K. @. Pynbe, O. I'ekkenb. MHUpOBO33peHue. [lepeuncnates 3anaun
Tabmuib! u cxemsl: kapta «IIpuponHbie 9KOJIOTUH, €€ pa3elbl U CBSI3U C APYTUMH
30HBI 3eMIIN» HayKaMHd. XapaKTepu30BaTh METObI
9KOJIOTHYECKHUX HUCCIIEN0BAHUI
3.2 | Cpensl obuTanus u 1 Cpenpl oOuTaHUS OPraHU3MOB: BOJIHAS, PackpeiBaTh conepkaHue TEPMHUHOB U https://resh.edu.ru
DKOJIOTHYECKHE HA3eMHO-BO3/1yIIIHAs, TOYBEHHAsI, BHYTPH- | TIOHATHI: cpe/la OOMTaHus, /subject/lesson/53
(bakTopsl OpraHU3MEHHasl. DKOJIOTUYECKUE 9KOJIOTHYECKHE (PaKTOPBHI, 92/conspect/8377/
(daxTopsl. Knaccudukarius 3K0IOrHYeCKUX | OMOJIOTHYECKUN ONTHMYM,
(bakTopoB: AOMOTHUYECKUE, OMOTHUECKUE U | OrpaHMYUBAIOIINN (JIMMUTUPYIOIINN)
aHTponoreHHele. JleiicTeue (dhakTop. XapakTepru30BaTh YCIOBUSI CPE
9KOJIOTMYECKUX (PaKTOPOB HA OPTaHU3MBL. | OOUTaHUS OPTraHU3MOB;
HemoHcTpanuu: TabauIel U CXEMBbI: KJIacCU(UIIMPOBATH U XapaKTEPU30BaATh
«Cpenpl 0OMTaHHS OPTaHU3MOBY 9KoJIOrHYecKue (pakTopsl: a0MOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTCHHEIE.
OmnuceiBaTh JEWCTBHE YKOJIOTUIECKUX
(hakTOpOB HA OPTaHU3MBI.
XapaxTepr30BaTh 0COOEHHOCTH
CTPOCHHS U KU3HECSITEIIbHOCTH
pacTeHni U KUBOTHBIX PA3HBIX CPE]
oOuTaHus
3.3 | Abuotuueckue 1 AbuoTtnueckue (GpakTopbl: CBET, PackpbIBaTh cosiep)kaHle TEPMUHOB U https://resh.edu.ru
(baxTopsI TeMIlepaTypa, BIaYKHOCTb. MOHATHIA: a0HoTHYECKHEe (PaKTOPHI, /subject/lesson/53

dotonepuoausm. [Ipucnocobienus
OpPTaHU3MOB K JICHCTBHIO aOMOTHYECKIX
(dakTopoB. bruosornueckue puTMEI.

(dhoToneproau3M, OUOIOTUYECKUE PUTMBL.
AHanM3upoBaTh JACHCTBHE CBETA,
TeMHepaTypr, BJIA)KHOCTHU Ha OpFaHI/ISMI:I

92/conspect/8377/
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JemoncTpanmu: TabauIbl ¥ CXEMBI:
«Dotonepuoansmy. JlaboparopHeie u
npakTuueckue padbotsl: JlabopaTopHas
pabota Ne 3. «Mopddonoruueckue
0COOCHHOCTH PACTEHHH U3 pa3HBIX MECT
obutanus». JlabopatopHas padora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJICYCa»

Y TIPUBOIUTH MPUMEPHI
MPUCTIOCOOICHHOCTH OPTaHNU3MOB.
[IpoBoaMTH OHMOIOTHYECKUE HAOIIOICHHS
1 0OpPMIIATH PE3yabTAThl TPOBEIAEHHBIX
HAOJIFOIEHUNA

3.4 | buortuueckue 1 buotnueckue pakTopsl. Bus PackpbiBaTh copepKaHHe TEPMUHOB U https://resh.edu.ru
(bakTopsI OMOTHYECKUX B3aUMOJICHCTBUIA: NOHATUH: OnoTH4ecKkue GaKTophl, /subject/lesson/53
KOHKYPEHIIUS, XUIIHUYECTBO, CUMONO03 U XUITHUYECTBO, MTAPA3UTHU3M, 92/conspect/8377/
ero (opwmel. [Tapazutusm, koomnepanms, KOHKYPEHIIUS, MyTYyaJIn3M, CAHMONO3,
MYTYyaJIi3M, KOMMEHCAIU3M KOMMEHCAJIN3M, HaXJ1eOHUUYECTBO,
(KBapTHPaHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, aMEHCAIU3M,
AmeHcanusM, HelTpanu3M. 3HaueHue HelTpanusM. XapakTepu3oBaThb
OMOTUYECKUX B3aUMOAECHCTBUM ISl Oouotuyeckue pakTopsl U BUIbI
CYIIECTBOBAHUS OPIaHU3MOB B IIPUPOJHBIX | B3aUMOOTHOILICHUH MEX/y OpraHu3Mamu;
coobmiectBax. Jlemoncrpanuu: Tabmumpl M | IPUBOIUTH TPUMEPHI B3aHMHOM
cxemsl: «[lnmieBbie nenu» IpUCIOCO0IEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEX]ly COOOH BUIbI
OMOTHUYECKUX B3aUMOJICHCTBUI
OpPTraHU3MOB
3.5 | Dkonoruyeckue 1 DKOJIOTHYECKHE XapaKTEPUCTUKU PackpbIBaTh cosiepkaHle TEPMUHOB U https://resh.edu.ru
XapaKTEePUCTHKH nonyssiiii. OCHOBHBIC MTOKA3aTelIN TOHSATHIA: TIOMYJISAIUS, YACIICHHOCTb, /subject/lesson/49
BUJA U TONYJISLUA MOMYJISALUU: YUCIIEHHOCTb, IUIOTHOCTb, IUIOTHOCTb, PO’KAaEMOCTh, CMEPTHOCTB, | 49/conspect/1199
POX/TaeMOCTh, CMEPTHOCTB, IPHPOCT, MPUPOCT, MUTPAIHS, THHAMHUKA 42/
Murpanus. JlnHamuka 4iMcIeHHOCTH YHCICHHOCTH MOMYJISAIIH.
TIOTTYJISIIIAH U €€ PEeTyIISIuS. XapakTepHu30BaTh OCHOBHBIEC TTOKA3aTEIH
Hemonctpauuu: TaGuuibl ¥ CXeMBbl: U 9KOJIOTMYECKYIO CTPYKTYPY
«[Tomymsanumny, «3aKOHOMEPHOCTH POCTa TIOTTYJISIIIAH; ONIMCHIBATh MEXaHU3MBI
YUCICHHOCTH MOMYJISAINHA HHPY30pUHU- PEryJsIiyi YUCICHHOCTH NOMYISIIH
Tydenbkuy. JlabopaTopHbie U
npaktuyeckue padotsl [IpakTuyeckas
paborta Ne 2. «IToxcuér miaoTHOCTH
MOMYJISIUI pa3HbIX BUJIOB PACTEHHUI»
Wroro yacos no teme 5

Tema 4. Coo0111€cTBa M DKOJOTHYECKHE CHCTEMBI

4.1 | Coobmecrpa

1

| CooblrecTBO OpraHM3MOB — GHOIEHO3.

| PackphIBaTh cojiepiKaHie TEPMUHOB U

| https://interneturo
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OpTaHU3MOB

CtpyKTypbl OHOIIEHO3a: BUAOBAs,
MIPOCTPAHCTBEHHASA, TpOhUIecKast
(mummeBas). Buasl-nomunanTel. CBsi3u B
ouonenose. Jlemoncrpanun: Tabmuibl u
cxemsl: «[lummessie nenu», «buoreHos:
COCTaB U CTPYKTypay». O0opynoBaHueE:
Moienb-anmukanus « TunuyHsie
OuoI1IeHO3bD»; repbapuii «PacTurenbHbIe
coob1ecTBay; Koyutekius «buoneHos»

MOHSTHI: OUOLIEHO3, SKOCUCTEMA,
OHMOreo1eH03, BU/IbI-TIOMUHAHTHI,
9KOJIOTHYECKas HUIIa. XapaKkTepru3oBaTh
OmoreHo03 (coo0IIeCTBO), €r0 BUIOBYIO,
IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
CTPYKTYphL. OOBSCHATH POJIb
KOMIIOHEHTOB OHOIIEHO3a B
MOJIJIEP)KAHUU €TO CTPYKTYPHI U
CYLIECTBOBAHMSI Ha OTPEAeIEHHOM
TepputTopuu. OOBSICHATH OMOTOTUUECKHI
CMBICH SIPYCHOCTH M JINCTOBOW MO3aUKHU.
CpaBHUBATh KOMIIOHEHTBI OMOIICHO30B,
UX BHUJIOBYIO, TPOCTPAHCTBEHHYIO U
TPOQHUUECKYIO CTPYKTYPBI, CBSI3H MEKITY
OpraHu3MamMu

k.ru/lesson/biolog
y/11-
klass/osnovy-
ekologii/soobsche
stva-zhivyh-
organizmov

4.2

OKOCHUCTEMEBI 1
3aKOHOMEPHOCTH HX
CYIIECTBOBAHMS

DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI).
[Tonsarue 06 s3xocucTeMe U OUOTEOLIEHO3E.
@OYHKIMOHAIbHbIE KOMIIOHEHTBI
9KOCUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBHI,
peayueHTsl. KpyroBopoT BelecTB U MOTOK
SHepruu B skocucteme. Tpopudeckue
(MMILEBbIE) YPOBHU 3KOCUCTEMBI.
IInmessle nenu u cetu. OCHOBHBIE
MOKa3aTeIn SKOCUCTEMBI: OroMacca,
MPOLYKIMS. DKOJIOTHUECKNE TUPAMU/IBL:
MPOIYKIIMH, YUCIIEHHOCTH, OMOMACCHI.
CBolicTBa DKOCUCTEM: YCTONYUBOCTb,
camoperysnusi, pazsutue. Cykieccus.
Hemonctpauuu: I[Hoprpersr: A. Jx.
Tencnu, B. H. Cykaués. Tabmuibr u
cxemsl: «IIpupoHbIe coolIecTBay,
«Ilenu nutanus», «IKOJIOrMYECKas
UpamMuzia»

PackpsiBaTh comep:kaHie TEPMUHOB U
HOHATHI: 3KOcHcTeMa, OMOTr€0IIeHO3,
IPOAYLIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
TpoduuecKkrue ypoBHH, MUIIEBas LeNb U
CeTb, IKOJIOTHUECKUE MTUPAMUJIBI,
6uomacca, MpOAYKLUs, CYKIIECCHUSI.
XapakTepHu30BaTh CBOHCTBA AIKOCUCTEMBI
(e€ ctocoOHOCTb K JUTUTEIBHOMY
CaMONOJIEPKAHUI0, OTHOCUTEIBHO
3aMKHYTBIH KpyroBOPOT BEILECTB,
HE00XOIMMOCTb ITOTOKA SHEPTUN).
CpaBHMBATh NaCTOMIHBIE U JIETPUTHBIE
MUIIEBHIC [EMH, TPOPHUIECKUE YPOBHH
9KOCcHUCTEMBI. Pa3nuyars mupamusi
MPOAYKITUH, TUPAMUIBI YUCICHHOCTH U
nupamMuibl Onomaccsl. COCTaBIIATh LETH
u cetu nutanus. [lepeunciars cBoiicTBa
JKOCHUCTEM: YCTOMUYHUBOCTb,
caMOperyJslus, pa3BUTUE (CYKLECCHS).
OnwuchIBaTh MEXaHU3M MOJIEPIKAHUS
paBHOBECHS B SKOCHCTEMAX.
XapakTepu30BaTh CYKIIECCUH, BBISBIIATD
IIPUYMHBI U 00IIHE 3aKOHOMEPHOCTH

https://resh.edu.ru
/subject/lesson/55
01/conspect/1190
74/
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CMECHBI 3KOCUCTEM

4.3 | Ilpuponusie [IpupoHbIE 5KOCUCTEMBI. DKOCUCTEMBI PackpeiBath conepkaHue TEPMUHOB U
IKOCHUCTEMBI peK u 03€p. DKocHcTEMa XBOWMHOTO WITH MOHSATHI: BOJHBIE SKOCHCTEMBI,
HIMPOKOJIMCTBEHHOTO JIeca. OMOTreOIeHO3bI, (PUTOTUIAHKTOH,
JlemoncTpanuu: TaOuIbl U CXEMBI: 300IJIAHKTOH, OeHTOC, TymMycC. [IprBOIUTE
«3JKocHCTEMa IUPOKOIUCTBEHHOTO JIECa», | IPUMEPHI IPUPOIHBIX SKOCUCTEM CBOCH
«DQKocucTeMa XBOHHOTO Jiecay, «buoreHno3 | mectHocTH. CpaBHUBATh HA3E€MHBIC U
Bogoémay. O0opymoBaHue: repdbapuu u BOJIHBIE 9KOCUCTEMbI; OPTaHU3MBI,
KOJUICKITH PACTEHHUI U )KUBOTHBIX, o0pasyroriue pa3Hble TpOpUIECKre
NPUHAUICKANIHUX K Pa3HbIM YPOBHU
9KOJIOTUYECKUM TPYIIaM OJIHOTO BHJA
4.4 | AHTpOTIOTCHHBIE AHTPOIIOTEHHBIC YKOCUCTEMEI. PackpeiBaTh copepkaHue TEPMUHOB U https://www.yaklI
9KOCHCTEMBI ArposkocucTeMbl. Y PO0OIKOCUCTEMBI. MOHATHI: aHTPOIIOTEHHAs! YIKOCHCTEMA, ass.ru/p/biologia/
Buosornueckoe 1 X03sHCTBEHHOE arposKoCcHcTeMa, ypOO3KOCHCTEMA, 11-klass/osnovy-
3HAYEHHUE arpOdIKOCUCTEM U OropasHooOpasue. XapaKTepru30BaTh ekologicheskikh-
yp6o3kocuctem. bropasznoobpaszue kak arpo3KOCHUCTEMBI U YPOOIKOCUCTEMBI, znanii-
(bakTOp YCTOHYUBOCTH IKOCUCTEM. 0COOEHHOCTH X CYIIECTBOBAHUSI. 6844047/khoziais
Coxpanenue OMOJIOTHYECKOTO [TpuBOANTH IPUMEPHI AHTPOTIOT€HHBIX tvennaia-
pa3HooOpa3us Ha 3emiie. JIeMOHCTpaIMK: | DKOCUCTEM CBOEH MECTHOCTH, onuchiBaTh | deiatelnost-
TaOnuIel U CXeMBI: «ATPOLIEHO3Y. WX BHUJIOBOH COCTaB U CTPYKTYPY. cheloveka-v-
O6opynoBanue: komiekus «Bpemurenn | CpaBHUBATH COCTaB M CTPYKTYPY biosfere-
BAYKHEHIIINX CETbCKOX03HCTBEHHBIX MPUPOHBIX YKOCUCTEM U arpodkocucTeM, | 6844064 /re-
KYJIBTYp» arpo’KOCHUCTEM U YPOOIKOCUCTEM 0e89e4f6-9b5Sb-
40cf-bf52-
81c0d40a113d
4.5 | buocdepa — Yuenne B. . Bepranckoro o 6uocdepe. PackpeiBaTh copepkaHre TEPMUHOB U https://resh.edu.ru
rinoOanbHas I'panu1ibl, cocTaB v CTPYKTypa 6Mocdepbl. | MOHATHI: 61ocdepa, )KUBOE BEIIEeCTBO, /subject/lesson/54

JKOCHUCTEMA 3€MIIUA

JKuBoe BemecTBo U €ro (HyHKIIHH.
Ocob6ennoctu 6uocdeps! Kak ri1o0anbHOM
9KOCHCTEMBI. [IMHaMUYecKkoe paBHOBECHE
1 oOpatHas CBs3b B Ouocdepe.
Jemonctpauuu: [Toprperst: B. 1.
Bepnaackuii. Tabnuibl u cxemsl: «OO01Ias
CTpYKTypa ouochepbi»,
«Pacnpoctpanenue xxu3Hu B Ouochepe»,
«O30HO0BBI 3KkpaH 6uocheps»

IMHAMUYecKkoe paBHoBecue. OTIeHNBaTh
Bkian B. 1. Bepnanckoro B co3nanue
ydeHus 0 ouocdepe. XapakTepu3oBaTh
coctaB Ouocepsl, PyHKIIUN KUBOTO
BellecTBa Ouocgepsl U ONpeaenaTs (Ha
KapTe) 00JIaCTH ero HauOOIBIIIETO
pacnpoctpanenus. [IpuBoauTs IpUMEPHI
MpOsiBICHUs (PYHKIMH )KUBOTO BELIECTBA
ouocdepsl, OMOre0OXMMHIECKON
NesITeIbHOCTH YenoBeKka. [lepeuncisate
0Cco0eHHOCTH Orocdepbl Kak TI100aTbHON

99/conspect/2958
97/
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3KOCUCTEMEI 3EMITHA

4.6 | 3akOHOMEpPHOCTHU KpyroBopoTs! BemiecTs u PackpbiBaTh copepkaHre TEPMUHOB U https://resh.edu.ru
CyIIIECTBOBAHUS OUOTE€OXUMUUYECKUE [IUKIIBI DJIEMEHTOB MOHSITHIA: LIEJIOCTHOCTh Orochepsl, [subject/lesson/54
ouochepsl (yrmepona, a3ora). 30HaITLHOCTD KpYTrOBOPOT BEIIECTB, 99/conspect/2958

ouocdeppl. OCHOBHBIC OMOMBI CYIIIH. OMOTreOXMMHYECKHUE ITUKIIBI SJIEMEHTOB, 97/
JemoHcTpaunu: Tabauiel U CXEMBIL: 30HAJILHOCTH Onocdepsl, OMOMBI.
«KpyroBopot yrieposa B 6uocdepe», OmnuceIBaTh KPYrOBOPOT BEIIECTB,
«KpyroBopoT a3oTa B mpupoje» OMOTEOXUMHUYECKUE IUKJIIBI a30Ta U

yraepoja B 6uochepe. OOBACHITH

MPUYUHY 30HATBHOCTH OHOCQEPHI.

[epeuncnsaTe n XapaKTepr30BaTh

OCHOBHbIE OMOMBI CYIIH 3eMJIU

4.7 | YenoBeuecTBo B YenoseuecTBo B Ouochepe 3emin. PackpsiBaTh conepkaHue TEPMHUHOB U https://resh.edu.ru

ouocdepe 3emin AHTpoOTIOTeHHBIEC H3MEHEHUs B Onocdepe. | MOHATHIA: aHTPOIIOTEHHBIC H3MEHEHUS, /subject/lesson/54
['moGanpHBIC SKOJTOTUYECKHE POOIJICMBI. 9KOJIOTUYECKHH KPU3HUC, TTI00AIbHBIC 99/conspect/2958
Hemonctpauuu: Tabauibl 1 CXEMBI: npo0JieMbl. XapaKkTepru30BaTh 97/
«[TpumepHBIE aHTPOTIOTCHHBIE onochepHyro poss yenoseka. [IpuBoanTsb
BO3JICHCTBUSA HA IPUPOAY», «BakHeWIne | mpuMepbl aHTPOIIOT€HHBIX U3MEHEHUN B
UCTOYHMKH 3arps3HEHUs BO3]lyXa U 6uocdepe. OLeHNBaTh NOCIEACTBHS
IPYHTOBBIX BOJ», «IlouBa — BakHeMIIas 3arpsI3HEHUS BO3YIIHON, BOJHOU Cpebl,
cocTaBisitolias 6uocgepsr», «DakTopbl U3MEHEeHUs KJIMMaTa, COKpaIleHus
Jerpaganuu mousy, «IlapHrukoBbIi 6uopazHoobpasus. PopMynupoBaTh
b ey, «DPakTOpbl paAMOaKTUBHOTO COOCTBEHHYIO MO3ULIHIO 10 OTHOIIEHHUIO K
3arpsisHeHus1 Onocdeprpi»; KpacHast kHura | rio0aiabHBIM M PErHOHAILHBIM
P®, nzobpaxxeHus: oxXxpaHseMbIX BUI0B HKOJIOTHYECKUM MpoliieMam,
pacTeHuil U KUBOTHBIX apryMEHTHPOBAThH CBOIO TOUKY 3PEHHSL.
HaspIBaTh NpUYMHBI MOSBICHUS
MPUPOIOOXPAHHON ITHKH, PACKPBIBATH
3Ha4YeHHe Mporpecca i MPeo 0JICHU
HKOJIOTUYECKOTO KpU3HCa

4.8 | CocymecTBoBaHUE CocyiiecTBoBaHUE IPUPOJIBI U PackpbIBaTh cosepkaHie TEPMUHOB U https://resh.edu.ru
PUPOJIBI U yesoBeuecTBa. CoXpaHeHHe MOHSATHI: PAIlMOHATBHOE [subject/lesson/54
4eJI0BEYECTBA O61opazHo00pa3ns Kak OCHOBA MIPUPOAOINOIB30BaHUE, YCTOWUNBOE 99/conspect/2958

ycToiunBoctu 6nochepsl. OcHOBa pa3BUTHE, KOIBOJIOLHS. 97/

palMOHANIBHOTO YIPABIEHUS IPUPOIHBIMU
pecypcaMu U X MCIOJIb30BaHUE.
JlocTrkeHust OGMOJIOTUU M OXpaHa
nipupoibl. JlemoncTparum: Tabmuib! u

XapakTepu3oBaTh pallMOHAIBLHOE
WCIIOIB30BaHKE MPUPOJIHBIX PECYPCOB;
OCHOBHBIC ITOJIOXKECHUA KOHICIIITUHU
YCTONYMBOIO Pa3BUTHS
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\ cxembl: «bruocdepa u yenosex»

Hroro yacos 1o teme 9
PesepBHOE Bpemst 2
Oo011ee KOJIMYeCTBO 34

aC0B 110 MporpamMmme

[Ipu pa3paboTke paboyei mporpaMMbl B TEMAaTHYECKOM TUIAHUPOBAHUH YYTEHBI BO3MOKHOCTH UCTIOIb30BAHUS dJIEKTPOHHBIX
(unpoBbIX) 00pa30BATEIBHBIX PECYPCOB, ABISIOMIUXCS YUeOHO-METOANYECKUMH MaTepuaiaMu (MyJIbTUMEIUIHbBIE TPOTPaMMBI,
AJIEKTPOHHbIE YYEOHUKH U 3aJJaYHUKH, dJIEKTPOHHBIE OMOINOTEKH, BUPTYallbHbIE JIA0OPATOPUH, UTPOBBIE IPOTPAMMBI, KOJUIEKIUH
M(pPOBBIX 00Pa30BATENIBHBIX PECYPCOB), UCIIOIB3YEMBIMU 1JI11 OOYUYEHHUS U BOCIIMUTAHUS PA3IMYHBIX TPYIII MOJIb30BaTEEH,
MPE/ICTaBICHHBIMU B 3JIEKTPOHHOM (LM(DPOBOM) BUAE U PeaTU3YIONIMMH TuaakTuuaeckue BosmoxHoctu KT, cogepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00Opa30BaHUMU.
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