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Pabouas mporpamma mo ydeOHOMY mnpenmery «buomnorusi» (6a30Bblii ypoBeHb) (IpeaMeTHas
obnacte «EcTecTBeHHO-HAYYHBIC MPEIMEThI») (Iajiee COOTBETCTBEHHO — IpOrpamMMa IO OWOJIOTHH,
OMONOTHs) BKIIOYACT TOSICHUTEIBHYIO 3alUCKy, COJCp)KaHHE OOy4YeHHs, IJIAHUPYEMbIe pe3yJIbTaThl
OCBOCHHUS IIPOTPAMMBI 110 OUOJIOTHH.

[TosicHuTeNMBHAS 3aMMCKa OTPaXKAET OOIIUE IEJIN U 33]]aud U3YUYCHHUsT OMOJIOTHH, XapaKTePUCTUKY
MICUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3YYCHUI0 00yJaIONIMMUCs, MECTO B CTPYKTYpe Y4eOHOTo TUIaHa, a
TaKXKe MOAX0bl K 0TOOPY COACPIKaHUS, K ONPEICTICHHUIO IUTAHUPYEMBIX PE3YJIbTAaTOB.

Conepxanrie OOy4YCHHs PACKPBIBACT COACPIKATEIBHBIC JIMHUHM, KOTOPBIC MPEIUIararoTcs s
00s13aTeTLHOTO U3YUYSHHS B KQXKJIOM KJIacce Ha YPOBHE CpPeIHEro o0miero o0pa3oBaHus.

[lnanupyemble pe3yabTaThl OCBOCHHUS MPOTPaMMbl MO OHOJOTMU BKJIFOYAIOT JIMYHOCTHEIC,
METaIpeIMETHbIE Pe3yJIbTaThl 32 BECh MEpruoa 0OydeHHUs Ha YPOBHE CPEAHEro odmiero oOpazoBaHMs, a
TaKKe MPEIMETHBIC TOCTIKEHHS 00YYaIOLIerocs 38 KaXK Ibli roJ] 00yUYeHHUsI.

Iloacnumenvuaa 3anucka.

ITpu pa3paboTke nporpaMmsl 10 OMOJIOTUU TEOPETUUECKYIO OCHOBY JUIsl ONPEAEICHUS IOX0/10B K
bopmMHpoBaHHIO colepxkaHUA yueOHoro mpeamera «buomorus» cocTaBUIM:  KOHLENTyalbHbIE
noyiokeHus @PenepaibHOIO TrOCYJapCTBEHHOIO CTaHAapTa CpeAHero ooumero o0pa3oBaHUS O
B3aMMOOOYCIIOBIEHHOCTH TN, COAep)KaHUs, pe3yabTaroB oOOydeHHs H TpeOOBaHMH K YPOBHIO
MIOJATOTOBKU BBIMYCKHHMKOB, IIOJIO)KEHHA OO0 OOIMX LeNiX W NPUHLIUIAX, XapaKTepHU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHero obmero odpazoBanusi B Poccuiickoit denepanuu, a Takxke
NOJIOKEHU O crnenuduke Ouonoruu, e€ 3HaueHUM B IO3HAHUM JKUBOW MPUPOABI U OOECIEeYeHUU
CyLIECTBOBaHUS 4esoBeyeckoro odmiectBa. CorylacHO Ha3BaHHBIM MOJIO0XKEHUSAM OIpeIesIeHbl OCHOBHbBIE
(GYHKIMU IPOTrpaMMBl 10 OMOJIOTHHU U €€ CTPYKTYpa.

[Tporpamma mo Ouonoruu HaéT NOpeAcTaBlIeHHE O LeNndx, o0 oOumieil cTpateruum oOy4yeHHs,

BOCIIMTaHMSI W pa3BUTHUA OOydarolUXcsl CpelacTBaMu ydyeOHoro mnpeamera «buomnorusy, ompenenser
00s13aTeIbHOE MPEIMETHOE COJIEp)KaHue, €ro CTPYKTypy, paclpeielieHue MO pas3jieiamM U Temawm,
PEKOMEHIyEMYIO IOCJIE0BATEIbHOCTh U3YyUEHHUsl Y4eOHOro Marepuajia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM OOpa30BaTe€IbHOTO IPOIECCA, BO3PACTHBIX OCOOEHHOCTEU
o0Oy4aromuxcsl.
B mporpamme 1o OHONOrMHM TakXKe YUYUTHIBAIOTCS TpeOOBaHMSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M MPeAMETHBIM pe3yjbTaraM oO0y4yeHHs B ()OPMHPOBAHWU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIbHOM  J1eATeNIbHOCTH/YYeOHBIX JAEHCTBHM OOYyYaloLIMXCS MO OCBOEHHUIO COJEepXKaHUs
OMO0JIOrNYEeCKOT0 00pa30BaHuU.

B mnporpamme mo Ouonormu  (10-11 xmaccel, 0a30BbIi ypOBEHb) pEATU30BAH IMPUHIIHIT
MIPEEeMCTBEHHOCTH B M3y4YE€HUU OMOJIOrHH, OJlarofaps ueMy B Heil mpocMaTpHUBaeTcs HalpaBJIeHHOCTh Ha
pa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAyYHOTO MHPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIMHM JINYHOCTH, DKOJOTWYECKOTO MBILIUICHHUS, MPEACTAaBICHUI O 310pOoBOM o00pa3e U3HU U
Oepe’KHbIM OTHOLIEHHEM K OKpyKaromied mnpupoaHoil cpexe. I[lostomy Hapsay ¢ u3ydeHUEM
00111e0MOIOTUYECKUX TEOPUH, a TaKXKe 3HAHUN O CTPOCHUH >KMBBIX CHCTEM PAa3HOTO paHra M CyIIHOCTH
OCHOBHBIX IPOTEKAIOMIMX B HHUX IMPOLECCOB B TMporpaMMmMe IO OHOJOTMM YJAEIEHO BHHMaHUE
HCIIOJIb30BAHUIO MOJIYYEHHBIX 3HaHUN B MOBCEJHEBHOW XU3HU AJI PELIEHUS MPUKIAIHBIX 3a/1a4, B TOM
yucie:  NpoQWIAKTHUKMA  HACIEACTBEHHBIX  3a00JIeBaHUN  YEIOBEKa,  MEAUKO-TE€HETHYECKOTro
KOHCYJIbTUPOBaHUS, OOOCHOBAHMSI HKOJIOTUYECKH 1€JecO00pa3HOTro IMOBEACHUS B OKpYXKaroulei
IIPUPOJHOM Cpelle, aHAJIM3a BIUSHUS XO35MCTBCHHON JEATEIBHOCTH YEJI0BEKA HA COCTOSHUE NIPUPOIHBIX
U UCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMaHU K MPUKJIAJHONW HAIPaBIEHHOCTH y4eOHOro Impeamera
«buonorus» MPOIUKTOBAHO HEOOXOAMMOCTBIO OOECTICUEHUs] YCIOBHUM I pEIICHHs OJHON U3



aKTyaJbHbIX 33/1a4 IIKOJIBHOTO OMOJOrMYecKoro oopa3oBaHus, KOTopas Mpernonaraet GopMUpPOBaHUE Y
o0yyaromuxcs CIIOCOOHOCTH  aganTUPOBAaThCS K  W3MEHEHHMSIM JMHAMUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MUPA.

[Tporpamma 1Mo OMOJIOTHH SIBJISIETCSI OPHEHTUPOM ISl COCTABICHHS pabO4UX MPOTrpPaMM, aBTOPHI
KOTOPBIX MOTYT MPEIJIOXKHUTh CBOM BapHaHT IOCJIEI0BATEIILHOCTH M3YYEHHS M CTPYKTYpbl y4eOHOTO
Marepuana, cBoé BuaeHue nytei GpopmupoBanus y odydaronuxcs 10—11 kimaccoB nmpeaMeTHBIX 3HAHUH,
yMEHHUIl U crocoO0B y4eOHOM NeATeIbHOCTH, a TaKKe METOAMYECKUX DPELICHUM 3aJady BOCIUTAHUS U
pa3BUTHUA CpelicTBaMU yueOHOro npeamera «buonorusy».

VYueOusblii npeamer «buonorus» Ha ypoBHE CpeqHEro oOuiero oOpa3oBaHMs 3aHUMAET Ba)KHOE
Mmecto. OH obecnieunBaeT (HOpPMUPOBAHHE Y OOYYAIOLIMXCS IMPEICTABICHUI O HAYyYHOH KapTHHE MHUpA,
pacmmpsier U 0000IIaeT 3HAHUSA O J>KUBOH MpuUpoae, €€ OTIUYMUTENIbHBIX IMPHU3HAKaX — YPOBHEBOM
OpTraHU3aIH U HBOJIOIMH, CO3MAET YCIOBHS JUIA: MMO3HAHUS 3aKOHOB YXUBOW MPUPOABI, POPMUPOBAHUS
(YHKIMOHATIBHONH T'PAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0€30MAaCHOTO 00pasa KU3HH, SKOJIOTHYECKOTO
MBIIJICHHS], IGHHOCTHOTO OTHOILICHUS K dKUBOU MPUPOJIE U YETIOBEKY.

bonbuioe 3Hauenue yueOHbIN npeamer «brogorus» umeer Takxke A pelIeHHs] BOCIUTATeIbHBIX
U pa3BHBAIONIMX 3a/ad CpeIHEero oOIero oOpa3oBaHUsA, COLUANM3AlMKU o0ydaroumxcsa. M3yueHue
Ouosnoruu oOecreunBaeT ycNIoBUS A1 (HOPMHUPOBAHMSI HHTEIUICKTYalIbHBIX, KOMMYHHUKAIMOHHBIX H
MH(GOPMAIMOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYpBI, CIIOCOOCTBYET HWHTETPALMU OHOJOTHYECKHX
3HAHUH C MPEJCTABICHUAMH U3 APYTHX yUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKH, XUMUH U Teorpagum.
Ha3BanHble TOJIOXKEHHS O MpEAHA3HAYCHWU y4eOHOTO mpeamera «buosnorus» cocTaBHIM OCHOBY ISt
OTIpeNIeNIEHUs] TOAX0/J0B K OTOOpY M CTPYKTYpPUPOBAaHHIO €ro COJCpKaHWs, MPEICTaBICHHOTO B
porpaMMe o GMoJIoTuu.

Ot60p conepxanus yudeOHOro mnpeamera «buonmorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMK KYJIBTYpOCOOOpPa3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPBIM O0YyYaroIuecs TOMKHbI OCBOUTh
3HaHUS M YMEHHMs, 3HauuMble i (OpMHUpPOBaHMSA OOLIEH KyJIbTyphl, OIpENeNsone aJeKBaTHOE
MOBEJICHUE YeJIOBEKa B OKPYXKAIOIIEH MPUPOIHON cpene, BOCTPEOOBAaHHBIE B IOBCEIHEBHOW KH3HH U
MPaKTUYECKOH AesTenbHocTH. Oco00e MECTO B ATON CHCTEME 3HAaHUH 3aHUMAIOT JIIEMEHTHI COJICPKAHMUS,
KOTOPBIE CITY>KaT OCHOBOW Jjisi (POPMHUPOBAHUS MPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTHHE MHUpa ¥ [IEHHOCTHBIX OPUEHTALUAX JTMIHOCTH, CITOCOOCTBYIOIIUX TYMaHH3AIMN OHOIOTHIECKOTO
o0Opa3oBaHMsI.

CrpyKkTypupoBaHHe coJiepKaHHus yueOHOTro MaTrepuaia B IporpaMme 1o OMoJIOTHH OCYIIECTBICHO
C y4€TOM MPHUOPUTETHOIO 3HAYEHUs 3HAHUN 00 OTIIMYMTEIBHBIX OCOOCHHOCTSAX XUBOW MPHPOJIBI, O €&
YPOBHEBOH OpraHu3alii M 3BOJIONMHU. B COOTBETCTBMM C 3TUM B CTPYKType yueOHOro mnpeaMera
«buonorus» BeETEHBI CIEAYIOLINE COJlepKaTeabHble IUHUU: «buonorus kak Hayka. MeTo/ bl Hay4HOTo
no3HaHus», «Kierka kak Owonormueckass cucremay, «OpraHm3Mm Kak OWOJIOTHYECKAash CHUCTEMay,
«CucremMa U MHOrooOpasue OpraHWYECKOTO MHUPa», «DBOJIOIHS KUBOH MPHPOIBD, «IKOCUCTEMBI U
MPUCYIITUE UM 3aKOHOMEPHOCTH.

[lens wm3ydeHust ydeOHOro mpenmera «buosnorms» Ha 0a30BOM YpOBHE — OBIIQJICHUE
00yYaroImuMHCs 3HAaHUSMHU O CTPYKTYpPHO-(YHKIIMOHAILHON OpraHU3aIiK KUBBIX CUCTEM PAa3HOTO paHra
U MpuoOpeTeHre yMEHUI HCIONb30BaTh STH 3HAHUS NIl TPAMOTHBIX JIEHCTBHI B OTHOLIEHUH OOBEKTOB
’KMBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTtwxkenne nenu u3ydeHus yueOHoro mpeamera «buonorus» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTCs peHIeHUEM CIISTYFOIINX 3a1au:

— OCBOEHHE OOYYarOIIMMHUCS CHUCTEMBI 3HAHWA O OWOJOTHYECKUX TEOPHUSIX, YUCHUSX,
3aKOHaxX, 3aKOHOMEPHOCTSIX, THUIOTe3ax, MpaBWiaX, CIyXaluX OCHOBOH  JUid
dbopMUpOBaHUS MPENCTaBICHUH O E€CTEeCTBEHHO-HAyYHOW KapTHHE MHUpa, O MeEToJax
HAYYHOTO TO3HAHUs, CTPOCHUH, MHOTOOOPa3HHu U OCOOEHHOCTSIX KHUBBIX CUCTEM PAa3HOTO



YPOBHSI OpraHU3allMM, BBIJAIOIIMXCSA OTKPBITHSIX U COBPEMEHHBIX MCCIEJOBAHUAX B
OHOJIOTHH;

— ¢opmMupoBaHue Yy OOydYaIONMIUXCS IMO3HABATEIBHBIX, WHTEIICKTYalbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MpOIIECCe aHaaM3a JaHHBIX O MyTSX Pa3BUTHS B OMOJOTHUU HAYYHBIX
B3IJIAJI0B, UAECH U MOJXO0J0B K U3YUEHHUIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3alUu;

— CTaHOBJEHHE Yy oOydwaroummxcs oOmeld KyJabTyphl, (YHKIMOHAIBHOH TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATD U OLICHUBATH SIBJICHUS OKPY>KAIOIIEro MUpPa KUBON MPUPOJIBI
HA OCHOBaHUH 3HAHUH U OMbITA, TOJTYYCHHBIX [IPH U3YyUYEHUH OHUOJIOTUH;

— ¢opmupoBaHue y OOydarolUXCs yYMEHHH WJUTIOCTPUPOBATh 3HAUYE€HHE OHOJIOTMYECKUX
3HAHUN B MPAKTUYECKOHN JESITEIBHOCTU YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoOHOTEXHOJIOTHIA;

— BOCIUTaHHE YOEXKJAEHHOCTH B BO3MOXHOCTH IIO3HAHUS YEJIOBEKOM >KHWBOW MPHUPOJIBI,
HEO0OXOUMOCTH OEpeKHOTO OTHOILICHWSI K HEW, COONIIOJICHUS JTUYCCKUX HOPM IIpH
MPOBEJICHIH OMOJIOTUYECKUX UCCIIeI0BAHUM;

— OCO3HaHUE ILEHHOCTU OWOJIOTMYECKUX 3HAHUU JUIsl TIOBBIIICHHUS YPOBHS SKOJIOTMYECKOI
KyJbTYpBI, A7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

— TNpUMEHEHue NPUOOPETEHHBIX 3HAHUW M YMEHHH B MOBCEIHEBHON >XU3HH JUIS OIICHKHU
MOCJIEJICTBUI CBOEH JIEATEIbHOCTH 110 OTHOIIEHHUIO K OKPY KaIoIIel cpeie, COOCTBEHHOMY
3JI0POBBIO, 00OCHOBAHHE U COOIOACHUE MEp MPOQPIIIAKTHKY 3a00ICBAHIIA.

B cucreme cpennero o6mero oOpa3oBaHusi «buonorus», usydaemas Ha 0a30BOM YpOBHE,
SBIIICTCS  O0S3aTeNbHBIM  YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW o01acTu
«EcTecTBeHHO-HAY4YHBIE IPEAMETHI.

OO1ee 4ncI0 YacoB, PEKOMEHIOBAaHHBIX 7Sl U3ydeHus: ouosnorun — 68 uacos: B 10 kmacce - 34
vacoB (1 gac B Heneno), B 11 kiacce - 34 wacos (1 yac B Heelio).

Tema 1. buonorus kak Hayka (2 4).

buonoruss kak Hayka. CBA3b OuoNOrMM ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH M JIPYTUMHU
€CTECTBEHHBIMHU HayKamH, (punocoduel, 3STUKOM, 3cTeTUKOI 1 npaBoM. Ponb Onosoruu B hopmMupoBaHuu
COBPEMEHHOW HayyHOU KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HaYK.

Mertoasl TO3HAHUS JKUBOM TpHUPOABI (HAOMIOEHUE, JKCIIEPUMEHT, OIHMCAHHE, H3MEpPEHHE,
KIaccuduKalus, MoJIeIUpOBaHNE, CTATUCTHUECKass 00paboTKa JaHHBIX).

JemMoHncTpanuu:

[Toptpetsr: Y. lapeun, I'. Menaens, H.K. Konbuos, [Ix. Yorcon u ®@. Kpuk.

Tabmu1e! U cxeMbl: « MeTObI TO3HAHUS KUBOU TTPUPOJIBI».

JlabopaTopHble U MPaKTUIECKHE PabOTHI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHME pa3IMYHBIX METOJOB TPU  H3YUYEHUH
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. )Kusbie cuctemsl 1 ux opranu3anus (1 q).

Kupble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust ouonoruu. OTauune *KUBBIX CUCTEM OT
HEOPraHUYeCKOU MPUPOIBL.

CpoiicTBa OMocHuCcTeM W UX pa3HOOOpaszue. YPOBHHM OpraHU3alUd OMOCHCTEM: MOJEKYISPHBIH,
KJIETOYHBIN, TKaHEBBI, OpraHu3MEHHBIMH, MOIYJISALUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(OmoreoreHOTHYECKUIT ), OMOCHEPHBIN.

JleMoHCTpamuu:

Ta6muip! u cxembl: « OCHOBHBIE TPU3HAKH JKU3HWY, « Y POBHU OPraHU3AIUN KUBOW TIPUPOIBD.

O6opynoBanue: mojaenb Moiekysl JTHK.

126.6.3. Tema 3. XuMu4eCKHii COCTaB M CTpOeHHE KiIeTKH (8 u).

XUMUYECKU COCTAB KJIETKA. XUMUAUYECKUE AJIEMEHTBI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHL. Boaa u



MUHEpPAJIbHBIE BELIECTBA.

@OyHKUIMHU BOJBI 1 MUHEPAIbHBIX BEILECTB B KieTke. [lonaepkanne ocMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHue OeaKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHUMBIE aMUHOKHCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHHU CTPYKTYPbl OEIKOBOW MOJIEKYJIbI
(mepBuYHasi, BTOpWUYHAs, TPETUYHAs U 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHUE CBOHCTBA OEIIKOB.
buonornueckue GyHKIIUNU OEITKOB.

®epMeHTsl — Ouonormyeckue KaranuzaTopel. CTpoeHue QepMeHTa: aKTUBHBIM ULEHTP,
cyOctpatHas cneunduunocts. Kodepmentsl. Burtamunpl. OTnnuns (pepMEHTOB OT HEOPraHMYEeCKHX
KaTaJIn3aTOPOB.

YrieBoapl: MoHOcaxapuibl (TIIOKO3a, pubo3a W Je30Kcuprbo3a), Aucaxapubl (caxaposa,
JIAKTO3a) M MoJIMcaxapuabl (KpaxMai, TIMKOTeH, LeJIT0I03a). buomorndeckne GyHKINU YTIIEBOJIOB.

Jlumuasl: TpUrauuepusl, Qgochomunuasl, crepouasl. ['napoduisHO-THAPOPOOHBIE CBOICTBA.
buonornueckne ¢ynknun sunuaoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB M JIMMUAOB KaK HCTOYHUKOB
SHEPTUH.

HyxnennoBeie kucnorel: JIHK u PHK. Hykneorunbl — MOHOMEpHl HYKJIEHMHOBBIX KHUCIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenune un pynkunu PHK. Buast PHK. AT®: ctpoenue 1 QyHKIMH.

[{utonorus — Hayka o kieTke. KinetouHas Teopusi — npumep B3aUMOJEHCTBUS UAeH U (akToB B
HAy4HOM IO3HAaHUU. MeTobl U3yUeHHUs KIETKH.

Knerka kak nenoctHass »xwuBas cucreMa. OOLue NPU3HAKU KIIETOK: 3aMKHYTas HapyXHas
memOpana, monekynsl JJHK kak renernueckuii anmapar, cuctemMa CHHTe3a Oernka.

Tunsl  KJIETOK:  dyKapuoTHueckas W mpokapuoTudeckas. (OcoOEHHOCTH  CTPOEHHS
mpokapuoTuyeckoil kierku. Kierounas crenka Oakrtepuii. CTpoeHHE SYKapUOTHYECKOW KIETKH.
OcCHOBHBIE OTJIMYHUS PACTUTEIHHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKAa, IJIMKOKAIMUKC, HX (YHKLUH.
[Tna3marudeckas MmeMOpaHa, e€ cBoiicTBa U ¢pyHkMU. LuTonnasma u e€ opranonsl. OgHOMeMOpaHHbIE
opranouasl kietku: OIIC, anmapat [onbmxu, nu3ocombl. IlodyaBTOHOMHBIE OPraHOMIBI KIIETKH:
MUTOXOHJIpUH, MIAacTUAbL. [IporcxoxaeHne MUTOXOHIpUM U miactua. Bunel miactua. HememOpanubie
OpraHoufbl KJIETKH: PHUOOCOMBI, KIJIETOUHBIM UEHTpP, LEHTPUOIH, PECHUYKH, KTYTUKH. DYHKIMH
OpPraHou0OB KJIETKU. BritoueHus.

SAnpo — perynsatopHblii neHTp kieTkd. CTpoeHue siapa: siaepHas 000j0YKa, KapHoIlla3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHcIIOpT BELIECTB B KIIETKE.

JemMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. lIneitnen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K.M. bap.

Huarpammsl: «PacnpeneneHre XUMUUYECKHUX AJIEMEHTOB B HEKMBOM MpHupoae», «Pacnpenenenue
XUMHYECKUX 3JIEMEHTOB B KUBOH MPUPOJIE.

Tabmune! u cxemsl: «Ilepuonnyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY, «CTpoeHHE MOJIEKYJIbI
BO/bI», «buocunte3 Oenka», «CtpoeHne Mojekyisl Oenka», «Ctpoenue depmenta», «HykienHoBbIe
kucnotel. JJHK», «Crpoenne monekynsl AT®», «CtpoeHHne sykapHOTHYECKOM KIETKW», «CTpoeHue
KUBOTHOM KIIeTKM», «CTpOo€HHe pacTUTENbHOW KIETKH», «CTpoeHHe NpOKapUOTHYECKON KIIETKWY,
«CTpoeHue szipa KIETKW», « YTIIEBOAB, «JIunuas.

OOGopyaoBaHue: CBETOBON MUKPOCKOII, 000pYyI0BaHUE ISl MPOBEICHUS HAOIIOICHUN, N3MEPECHUH,
AKCIIEPUMEHTOB, MUKPOIIpENnapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEpPUATIbHBIX KIETOK.

JlaGopaTopHbIe U TPAKTUIECKUE PAOOTHI:

JlaGopaTopnast pabora Ne 1. «M3yueHne KaTaTUTHYECKON aKTHBHOCTH (DEPMEHTOB (Ha MpHUMEpE
aMuiIa3bl WIK KaTanas3bl)y».



JlaGopatopHnas pabota Ne 2. «3y4yeHue cTpoeHHs KIETOK PacTEHUM, )KUBOTHBIX U OaKTEpUil MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax 1 uxX OMHCaHue».

Tema 4. )KusnenesreapbHocTh KieTku (6 9).

OOMeH BemiecTB, WM MeTaboau3M. AccHMMIIALIMS (TJIACTHYECKUH OOMEH) W JAUCCUMUIISAIUS
(oHepreTHyeckuii 0OMEH) — JIB€ CTOPOHBI €JUHOr0 Iporecca MeTaboau3Ma. Poiab 3aKOHOB COXpaHEHUs
BEIIECTB ¥ SHEPIMH B IOHUMAaHUU MeTaboIu3Ma.

Tumnber oOMeHa BelecTB: aBTOTPODHBINA U TeTepoTpodHbINA. Posib pepMEeHTOB B 0OOMEHE BEIIECTB U
IIPEBPALLICHUY HEPTUU B KIIETKE.

®otocunTe3. CBeToBas u TeMHOBast ¢a3bl porocuHTe3a. Peakiu dorocuntesa. IhHekTHBHOCTH
¢dorocunTesa. 3HaueHue GOTOCHUHTE3A I KU3HM Ha 3emiie. BriusHue ycinoBuil cpeasl Ha POTOCHHTE3 U
CIOCOOBI TIOBBIIICHHS €T0 MPOJXYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTEe3. XeMOCHHTE3Upyomue 0akTepruu. 3HaYeHHE XeMOCUHTE3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreTuyeckuii oOMeH B KieTke. PacrierieHue BeIIecTB, BBIJCIEHHE U aKKyMYJIHMpPOBaHHE
SHEpPIUu B KJIETKE. DTambl 3Hepreruyeckoro ooOMena. ['nukonus. bpoxenue u ero Buasl. KucnopoaHoe
OKHMCIICHME, WM KJeTouHoe japixaHue. OxucinutenbHoe QochopminpoBanue. IPGPEeKTUBHOCTD
HHEPreTUYecKOro ooMeHa.

Peaxnmu matpuunoro cunresa. I'enernueckas nadopmanus u JAHK. Peanusanus renerndeckoit
uHpopManuu B KieTke. ['eHeTnueckuii koa u ero cBoicTBa. TpaHckpumus — matpuyHbiii cuaTe3 PHK.
Tpancnsmus — OuocunHTe3 Oenka. Dtanbl TpaHcmsauuu. KomupoBanne amMuHOKUCIOT. Ponb pubocom B
OnocunTese Oenka.

Hexnetounsie ¢opmbl xku3Hu — Bupychl. Mctopusi otkpeitus BupycoB (/.M. MBanoBckuit).
OcoOeHHOCTH CTPOEHUs U JKU3HEHHBIN LUK BUpYycoB. bakrepuodaru. bone3nu pacteHui, )KUBOTHBIX U
YeJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHnonedunura yenoseka (B1Y) — Bo3doyaurens CIIN/a.
OOparHasi TpaHCKpUIILMs, peBepTaza M UHTerpasza. llpoduiakThka pacnpocTpaHEHHs BHPYCHBIX
3a00JI€BaHUH.

JlemoHCTpauu:

IToptpetsr: H.K. Konsuos, J[.1. UBanosckuii, K.A. Tumupsises.

Tabmunel u cxembl: «Tunel nutanus», «Metabonusm», «MUTOXOHIpUSY, «DHEPreTUYECKUN
obmen», «Xmoporutacty, «Porocuntesn, «Crtpoenne JJHK», «Ctpoenne u QpyHKIMOHUPOBAHHE T€HAY,
«CuHre3 Oenka», «['enernueckuil kon», «Bupycs», «bakrepuodarmn», «CTpoeHne U KU3HEHHBIA LUK
Bupyca CIIN/1a, 6aktepuodara», «Pernukarus JJHK».

Ob6opynoBanue: Moaenu-anmukaun «Yasoenue JHK u Tpanckpunuus», «buocunres Oenkay,
«CTpoenue knetkw», moaens crpykrypst JHK.

Tema 5. PazmMHOXeHNE U MHIMBUAyaIbHOE pa3BuTHe opranu3moB (5 u).

KneTouHslii LUK, WK KU3HEHHBIH LUK KIeTku. MHTepdasza u murtos. [Iponeccsl, npoTekaroniie
B uHTep(daze. Perukanus — peakuust Matpuunoro cunteza JJHK. Crpoenne xpomocom. XpoMOCOMHBII
Habop — KapHoTHIL. [IUMIONIHBIN U TalUIONIHBIA XpOMOCOMHBIE HAOOPbl. XpoMaTtuabl. Llutonoruueckue
OCHOBBI Pa3MHOXXEHUS U UHIUBUYaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Jenenne knetkn — muto3. Craaum murosza. lIponeccsl, mpoucxopsiiyue Ha pasHBIX CTaauAX
MHUTO3a. BHOJIOrMYeCcKuil CMBICI MUTO3A.

[Tporpammupyemasi rubesnb KIETKH — arornTo3.

@®opMbl pa3sMHOXKEHUs OPraHU3MOB: Oecrosioe U MosioBoe. Buupl 6ecrnosoro pa3MHOXKEHUS:
JeJICHUEe HaJBOE, IOYKOBAHHWE OJHO M MHOIOKJIETOYHBIX, CIOpOOOpa30oBaHUE, BEreTaTUBHOE
pasMHOKeHHe. MICKyCCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHUE [T CEJICKIINN.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIOIOro.



Meiioz. Ctaguu meiiosa. [Iporeccsl, mpoucxoasiiue Ha ctaausx meios3a. [loBenenue xpoMocom B
Mmerose. Kpoccunrosep. bruonornueckuii cMbIC U 3HaU€HUE MeW03a.

['ameTorenes — mporecc 0OOpa3oBaHMs MOJOBBIX KJIETOK Y >KUBOTHBIX. I[loJIOBBIE >Kene3bl:
CEMEHHMKU U sIMYHUKHU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — FaMeT (CIepMaTo30M/1, SIUIIEKIIETKA)
— cepMarorenes u oorene3. OCOOEHHOCTH CTPOEHUS AUIEKIETOK U crepMaTo30u10B. OII0A0TBOPEHHUE.
[TapTenorenes.

NunuBunyansHOEe pa3BuTHE (OHTOreHEe3). OMOpPHOHAIbBHOE pa3BUTHE (IMOpHOTEHE3). DTarbl
SMOpPUOHAILHOTO PAa3BUTHUA y I[MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHHE, TacTPYJSALUs, OpraHOreHes.
[ToctomMOpuoHanbHOe  pa3BUTHE. TUNBI  MOCTAIMOPHUOHAIBHOTO  PAa3BUTHS:  MPSIMOE, HENPSMOe
(mmanHoOYHOE). Brinsinue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 LBETKOBOI'O pPACTEHUs: CTPOCHHE CEMEHM, CTaauu
pa3BUTHS.

JlemoHcTpauu:

Tabmunpel u cxembl: «DoOpMbl pPa3MHOKEHUS OPraHU3MOB», «JIBOWHOE OIUIOAOTBOpEHUE Y
I[BETKOBBIX pacTeHUil», «BereraruBHoe pa3MHOXEHUE pacTeHHi», «JleleHue KIeTKu OakTepuin»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue XpomocoMbly, «Knetounsli mukim», «Pemnmukamus JJHK»,
«Mwuto3», «Menosy, «lIpsmoe n HenpsaMoe pa3Butuey», «l'ameToreHes y MIIEKONUTAIOMUX U YEIOBEKay,
«OCHOBHBIE CTaIM1 OHTOI'€HE3A.

O6opynoBaHue:  MHMKPOCKON,  MHuKpomnpenaparbl  «CnepMaTo30u]ibl  MJIIEKOIHUTAIOIIETO»,
«Sineknerka miekonuTamoomero», «KapuokuHes B KieTKax KOpeLIKa JIyKa», MarHUTHas MOJENb-
anruiikanus «Jlenenue kinetku», monens JJHK, monens meradasHoii XpoMOCOMBI.

JlabopatopHble U IPaKTUUYECKHE PabOTHI:

JlaboparopHas padora Ne 3. «HaOmromenwe MuTO3a B KIETKaX KOHYHMKA KOpeEIIKa Iyka Ha
TOTOBBIX MUKPOTpPENapaTax».

JlaGopatopnast pabdota Ne 4. «UM3yueHue CTpoeHUsT TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacnencTBEeHHOCTh M KI3MEHYHMBOCTH OPraHu3MoB (8 ).

[Ipenmer u 3agaun reHeTUku. VMcropust pa3BUTHUS FeHETUKU. Polb UTOJIOTMU M SMOPHOJIOTUH B
CTaHOBJICHUHM TeHETHKH. BKiIa pocCHUCKHX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TE€HETHKU. MeETOIbI
TeHEeTUKH  (TUOpPUAOJIIOTMYECKUH, IUTOr€HETHUYECKHH, MOJIeKyJIsspHO-TeHeTndeckuil). OCHOBHBIE
TEeHETUYECKUE TIOHATHSA. | 'eHeTHUecKasi CHMBOJIMKA, HUCIIOJIb3yEMasl B CXeEMaX CKPEIMBAHUM.

3aKOHOMEPHOCTH HacJIeZIOBaHUs MPU3HAKOB, yCTaHOBIEeHHbIe I'. Mennenem. MoHorubpuaHoe
CKpelIMBaHue. 3aKOH eIUHO-00pa3us rMOpuoB NepBoro nokoseHus. [IpaBuno qoMuHUpoBaHUS. 3aKOH
paciuerieHus mpu3HakoB. ['unore3a unctoTsl raMet. [loaHOE U HeMoIHOE JOMUHUPOBAHUE.

Jurubpunnoe CKpeIlMBaHHUE. 3aKkoH HE3aBUCHMOTO HacJeI0OBaHUs MIPU3HAKOB.
[{uToreHeTnyeckrue OCHOBBI  JUTMOPUJIHOTO  CKpEIIMBaHUA.  AHaJIM3UpPYIOLIEE  CKpellBaHUE.
Hcnonb30BaHre aHAIU3UPYIOMIETO CKPEUIMBAHUS ISl ONIpeAeNICHUsI TeHOTHIIa OCOOH.

CueruienHoe HaciiefoBaHue mpu3HakoB. PaGora T. Moprana mo CIemjeHHOMY HaclleZOBaHUIO
reHoB. Hapy1ieHue cueruieHns reHoB B pe3yJIbTaTe KpOCCUHTOBEPA.

XpOMOCOMHasl TEOpUS HACJIEICTBEHHOCTHU. | 'eHeTHUeCKHe KapThl.

I'enetuka mosa. XpOMOCOMHOE OIpeneiaeHUe IMosia. AYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ U TeTeporamMeTHble Oprann3Mbl. HacnegoBanue mpu3HakoB, CLETIIIEHHBIX C ITOJIOM.

W3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACIIEJCTBEHHAas W HacjencTBeHHas. Ponb cpensl B
HEHACJIEACTBEHHON W3MEHYHUBOCTH. XapakTepucrrka MOAU(PUKAITIOHHOM W3MEHYHUBOCTH.
Bapuanuonsslii psn M BapuanuMoHHas KpuBas. Hopma peakiuu npusHaka. KoauyecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU M UX HOpMa peakiui. CBOHCTBa MOIU(PUKAIIIOHHONW U3MEHUHUBOCTH.



HacnenctBenHas, Wiy TeHOTUIIMYECKAs, M3MEHUYMBOCTh. KoMOMHaTHBHAsS M3MEHUYMBOCTh. Meiio3
U TIOJIOBOM TMpOIlecC — OCHOBa KOMOWMHAaTHMBHOW M3MEHYMBOCTH. MyTallMOHHAS W3MEHYHUBOCTD.
Knaccudukanuss myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa M TNPUYUHBI MYTaIH.
MyTrarennsie (GaxkTopbl. 3aKOH TOMOJOTMYECKHX psAIOB B HACIECICTBEHHOM wu3MeHunBoctn H.M.
Basuunosa.

BHesepHast HacJI€ICTBEHHOCTh U H3MEHUYUBOCTbD.

I'enetuka w4yenoBexka. Kapuortun denoBeka. (OCHOBHBIE METOJbl TI'€HETHKM  4EJIOBEKa:
IeHEAIOTNYEeCKUH, OJIM3HELOBBIN, LUTOICHETUYECKUH, OMOXMMUYECKUH, MOJIEKYJIIPHO-TEHETUYECKHUH.
CoBpeMEHHOE ONIpENEICeHUE TEHOTHIA: IOJHOT€HOMHOE CEKBEHUPOBAaHUE, I€HOTUIIMPOBAHHUE, B TOM
yucie ¢ nomoiisto I11[P-ananu3a. HacnencTBeHHbIe 3a001¢BaHMs YeI0BEKa: TCHHbIC 00JIC3HU, OOJIC3HH C
HACJIC/ICTBEHHON MPEIpacroioKeHHOCThI0, XpOMOCOMHBIE Oosie3Hn. CoMaTH4ecKue U TeHEepaTHUBHBIC
myTtaru. CTBosIOBBIE KieTKH. [IpuHIMIBI 310poBOro o0pas3a >XKU3HU, TUArHOCTUKH, MPO(UIAKTUKH U
JICYEHUS T€HETUYECKUX Oosyie3HeH. MequKo-reHETUUECKOE KOHCYJIbTUPOBAaHUE. 3HAUYEHUE MEAUIIMHCKON
ICHETHKH B NIPEIOTBPAILEHUH U JICYEHUN TeHEeTHUECKUX 3a001eBaHNi YeloBeKa.

JlemoHcTpauu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. Yerepukos, H.B. Tumocdees-Pecosckuid,
H.M. BaBunos.

Tabmuubl u cxembl: « MOHOTHOPHIHOE CKPEUIMBAHNUE M €T0 UTOTCHETHYECKasi OCHOBA», «3aKOH
pacillelUIeHusT M €ro ULUTOreHETHYecKas OCHOBa», «3aKOH 4YHCTOThI ramer», «urubpuaHoe
CKpeurBanuey, «Lluronornyeckne OCHOBBI JUTHOPUIHOTO CKpEHIMBaHUD), «Melo3y, «B3zaumoseiicTeue
QJUIETIBHBIX T'€HOB», «l'€éHeTHueckue KapThl PACTEHMM, JKUBOTHBIX M 4eJIOBEKa», «l'€eHeTHka moiay,
«3aKOHOMEPHOCTH HACJIEIOBaHMs, CLEIJIEHHOrO ¢ IoJom», «KapuoTumsl 4einoBeka W KUBOTHBIXY,
«Bunel um3menuunBoctn», «MoaudukanuoHHas W3MEHYMBOCTB», «HacienoBanue pesyc-¢akropay,
«I'eneTnka rpynmn KpoBu», « MyTallMOHHAs U3MEHYUBOCTDY.

Ob6opynoBanue:  MoJenu-ammiukanuu — «MoHoruOpuaHoe — ckpemmuBanue»,  «HemnonHoe
JOMUHUpOBaHUE», «JlurnbpugHoe ckpeuuBaHue», «llepekpéct XpoMocoM», MHKPOCKON U
Mukponpenapar «po3zoduia» (Hopma, MyTauu (GOpMbl KPbIJILEB U OKpacku Tena), repbapuii «I'opox
ITOCEBHOM.

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI:

JlaGopatopHas pabota Ne 5. «M3yuenne pE3yJIbTaTOB MOHOTUOPUAHOTO
U TUTUOPUIHOTO CKPELIMBAHUSA Y Ap030(UiIbl Ha TOTOBBIX MUKpOIpEenapaTax.

JlaGopatopHass pabota Ne 6. «M3ydeHue MoOIUGPHUKAIMOHHON HM3MEHYHBOCTH, HOCTPOCHUE
BapHAallIOHHOTO psAJla U BApUALMOHHON KPUBOW».

JlaGopatopHas pabota Ne 7. «AHanmu3 MyTauii y 1po30(uisl Ha FOTOBBIX MUKpOIpEnapaTaxy.

[Mpaktdeckas padora Ne 2. «CocTaBlieHHE U aHATN3 POTOCIOBHBIX YEJIOBEKa.

Tema 7. Cenekuust opranuzmoB. OcHOBBI OroTexHoorHH (3 9).

Cenekuusi KaKk HaykKa W TPOLECC. 3apOXKIAEHUE CeNeKUMU W AomecTukanus. Yuenwe H.U.
BaBunoBa 0 1eHTpax MPOUCXOXKICHHUS M MHOrooOpasusi KyJIbTYypHBIX pacTeHHid. LleHTpsl
IIPOUCXOXACHUS TOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAaMM.

CoBpeMeHHbIE METOABI CeNeKIIMU. MacCOBBI M MHIMBUAYAIBHBIA OTOOPHI B CEIEKIIMU PACTEHUI
u KHUBOTHBIX. OlleHKa sKcTepbepa. BIU3KOpOACTBEHHOE CKpeluMBaHHe — MHOpUAMHT. YucTas JTUHMUA.
CkpeuuBanue 4ucThix JuHUM. ['etepo3uc, unm rubpuaHas cuna. HepoacTBeHHOe CKpeliMBaHHE —
ayropunuur. OtnanéHHas rubpuamzanus U e€ ycrexu. VICKycCTBEHHBI MyTareHe3 M TMOJy4YeHHE
MTOJIMIUIOUIOB. JIOCTHKEHUS CENEKINN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHosoruss Kak oOTpaciib NpPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl  CO3JAHHUS
pexomOunanTHOW JIHK u TpancreHHsix opranu3moB. Kinerounass mmxeHepus. KieTouHble KyJbTyphI.



MuKpoKIoHaIbHOE pa3MHOXKEHHE pacTeHUi. Knonuposanue BBICOKOITPOYKTUBHBIX
CEeNTbCKOXO35MICTBEHHBIX OPraHW3MOB. DKOJOrMYeckHe M dTHueckue npodiembl. MO — reHeTmuecku
MOJU(UIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H.W. BaBunos, U.B. Muuypun, I'./l. Kapneuenko, M.®. NBaHoB.

Tabmunpl u cxembl: kapTa «LIeHTpBI TPOMCXOXKIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX PacTCHUID,
«ITopoapl AoOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtrnanéHHas TUOpHUIN3ALUIDY,
«Pabotel axkagemnka M.®. Hsanosay, «llomummonnus», «OOBEeKTHI OHOTEXHOIOrHM», «KieTouHble
KyJbTYpPBI U KJIOHUPOBaHUE», « KOHCTpyHpoBaHUE U TEPEHOC T€HOB, XPOMOCOMY.

Ob6opynoBanue: MyJISDKU TUIOJIOB U KOPHETUIONOB JUKUX (POPM M KYJIBTYPHBIX COPTOB PAaCTCHHUH,
repOapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHMSI CEJIEKIIMM pAcTeHUMM M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy, COPTOMCTIBITATENbHBIH YYacToK,
B TEIUIMYHOE XO35HCTBO, TA0OPATOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

Cooeporcanue obyuenus 6 11 knacce.

1 gac B Hezemto, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs

Tema 1. DBosmornonHas ouosorus (9 ).

[Ipennocbuiku ~ BO3HUKHOBEHHUS ~ HBOJIIOLIMOHHOW ~ TEOpUU.  OBOJIIOLIMOHHAS  TEOpHS
nu e€ Mecto B Ouomormu. BrnusHue HBOMIONMOHHOW TEOPUM HA  Pa3BUTHE  OHOJIOTHU
U IpYTUX HayK.

CupgerenscTBa 3BotOLMH. [laseoHTONOrMUECKUE: MOCIEN0BAaTEILHOCTh TMOSBICHUS BUAOB B
MAJICOHTOJIOTHYECKOH JieTomnucH, nepexoHble Gpopmel. bruoreorpadguueckue: cxoncTBo U pazianuue dpayH
1 GJI0Op MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOrMYECKHE: CXOJCTBa W pa3iMuus SMOPHUOHOB pa3HBIX BHJIOB [O3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTHMYHbIE, aHAJIOTMYHbIE, PYJUMEHTapHbIE OpraHbl, aTaBU3MBbI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJIEACTBEHHOCTH U OCHOBHBIX
MeTaboIMUeCKUX MyTel Y BCeX OPraHu3MOB.

OpomtonmonHas Teopuss Y. [lapBuna. IIpennocbulku BO3HMKHOBEHHs JapBUHU3MA. [[Brkyiue
CHJIBl 3BOJIOIMM BUAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE NPU OrPaHMYEHHOCTH DPECYPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3Bostouuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposontonus. [Tomynsanus kak eIMHULA BUAA U DBOJIIOLUN.

JBuxyume cuibl (QakTopbl) SBOMIONUM BUAOB B Hpupoje. MyTalmoOHHBIH MpoLecc u
KOMOMHaTUBHAsI U3MEHUYMBOCTh. [lomynsinoHHbIe BOJHBI U Apeid reHos. M3omsius u Murpanus.

EctecTBeHHbII 0TOOp — Hanpapisonui ¢pakTop 3Boounnd. @OpMbI €CTECTBEHHOTO 0TOOpA.

[Tprcnioco0neHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bojiouuu. [Ipumepsl mnpucnocobneHuit y
OpraHu3MoB. ApoMOp(O3bl U UIAHO-aJaNTaIlUH.

Bun wu Bunoob6pasoanue. Kpurepun Buzma. OcHOBHbIE (QOpMBI  BHI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYeCcKoe.

MakposBomtorust.  DPopMbl  3BOJIONMM:  (UIETHYECKasi, JMBEPreHTHas, KOHBEPIeHTHasd,
napajuienpHas. HeoGpaTuMocTh 3BOIIOIUH.

[TpoucxoxaeHre OT Heclenualu3upoBaHHBIX MpenkoB. Ilporpeccupytomias crennamu3anus.
AnanTuBHAs paguanus.

JeMoHCcTpamuu:

[Toprpetsr: K. JIunneit, X.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, O. I'ekkens, .



Miromnep, A.H. CeBeprios.

Tabmuubl u cxembl: «Pa3BUTHE OpraHMYEecKOro Mupa Ha 3emie», «3apoJbIIIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl O0pbOBI 3a cymecTBoBaHHE», «EcTecTBeHHBIH 0TOOPY,
«MHoroobpa3ue  COpTOB  pacTeHHil», «MHorooOpasue mMOpoJx  KUBOTHBIXY»,  «[lomymsamumy,
«MyTalMoHHas U3MEHUYMBOCTHY, «ApoMopdo3bl», «Maumoamanramum», «OOmas aereHepanus»,
«/IBmxymue cwibl 3Bomonuny», «Kapra-cxema mapuipyra nytemectsus Y. Jlapsunay, «boprba 3a
cymectBoBaHue», «llpucnocobnenHocts  opraHu3moB», «l'eorpaduyeckoe  BuaooOpa3oBaHUE»,
«DKOJIOTMUECKOe BUA000Pa30BaHUEY.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMU THIIAMU OKPACKH, HA0Op IUIOIOB M CEMSH,
KoyeKust «lIpumepsl 3alUTHBIX MPHUCIIOCOOICHHUN y KUBOTHBIX», MOJieNb «OCHOBHbBIE HAIpaBICHUS
HBOJIIOLUIY», 00bEMHAst MOsIeNb «CTpOSHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

Buoreorpaduyeckas xapra Mupa, KomieKus «DopMbl COXPAaHHOCTH MCKOMAEMBIX XUBOTHBIX U
pacteHui», wmoxens ammuukanus «llepekpéct  xpomocom», BiaxHble Ipenaparsl  «PasButue
HacekoMoroy, «Pa3BuTHe JArymKku», MUKponpenapar «Jpozoduiay (HopMa, MyTauuu GopMbl KpbUIbEB
1 OKpPacKH Teja).

JlaGopaTopHble U MpaKTUYECKUEe paboThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BUI0B 110 MOP(OIOTUIECKOMY KPUTEPHUION.

JlaboparopHas pabora Ne 2. «Omnucanue MPHUCIIOCOOJICHHOCTH OpraHW3Ma M €€ OTHOCUTEIIEHOTO
XapakTepay.

Tema 2. Bo3HHKHOBEHHE U pa3BUTHE KU3HU Ha 3emie (9 1).

JloHay4HbIE IIPEICTaBICHUS O 3apOXKACHUU >KM3HU. HayuHble runore3sl BOSHUKHOBEHMS KU3HU
Ha 3emse: abMoreHe3 M MaHcrepMmus. XUMUYecKas 3BOJIIOLUA. AOHOTEHHbBIN CHHTE3 OpraHMYeCKHX
BEUIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAJIBHOE TMOATBEPKIACHUE XUMHYECKONH DBOJIIOLHUU.
HauanbHbele sTanbel Ouonormueckoil spomroruu. [mmortesa PHK-mupa. dopmupoBanue meOpaHHBIX
CTPYKTYp Y BO3HUKHOBEHHUE NPOTOKJIETKU. [lepBble kIeTkn u ux sBosmonus. PopMHUPOBaHUE OCHOBHBIX
IpyNI KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie o spam u nepuoaam. Karapxei. Apxelickas U MpoTepo30HcKas IpHbI.
[Taneo3oiickass spa u e€ mepuoabl: KEMOPUNCKHI, OPIOBUKCKHM, CHIIYPUHUCKUN, JE€BOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o301ickas opa U €€ epruoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

KailiHo30iiCcKas 3pa U €€ Meprobl: aJIeOreHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepUCTUKa KJIMMaTa M TeoJOTMYECKUX MpoueccoB. (OCHOBHBIE JTambl 3BOJIOLUU
PacTUTENILHOTO M JKUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUH W KUBOTHBIX. [losiBieHue, pacuper u
BBIMHpAHUE TPYIII )KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKoro MUpa Kak OTpaKeHHE SBOMIONANA. OCHOBHBIE CHCTEMATHYECKHUE TPYIIIBI
OpraHU3MOB.

OBOJIIOIMS YeJIOBeKa. AHTPOIIOJNIOrUs Kak Hayka. Pa3BuThe npencTaBiIeHUN O MPOUCXOKICHUU
gyenoBeka. MeToapl u3ydeHus aHTponoreHesa. CXOACTBa M pa3iMuusl 4YEJNOBEKA M KMBOTHBIX.
CucremaTueckoe MoJ0KEHUE YEI0BEKa.

JBmwxymue cuibl (akTopsl) aHTponorenesa. HaciencTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIN
or6op. OO1IEeCTBEHHBINH 00pa3 KU3HU, U3TOTOBIICHHE OPYIUH TPY/a, MBILIUICHHE, PEUb.

OCHOBHBIE CTAJINM W BETBH HBOJIIOLMN YEJIOBEKA: aBCTPAJONMUTEKH, UenoBek ymensid, Uenosek
npsaMoxoanmi, Yenoek HeanaepraiabCckuil, HYenoBek pa3ymHblil. Haxonkm HMCKOMaeMbIX OCTATKOB,
BpeMs CYIIECTBOBaHUS, 00JIACTh pacIpoCcTpaHeHUs, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIUS.

Yenoseueckne packl. OCHOBHBIC OOJNBINME pachkl: €BpoONeouaHas (eBpa3uiickas), HETpo-
aBCTPAJIOUIHAS (axBaTropHasibHAs), MOHTOJIOMIHAs (a3uarcko-aMepUKaHCKas). YepTsl



MPUCIIOCOOJICHHOCTH TIPEJCTABUTENEH YeIOBEUECKUX pPac K YCJIOBUSM CYIIECTBOBaHUS. EIWHCTBO
yenoBeueckux pac. Kputuka pacusma.

JleMoHCTpauu:

[Toptpetsr: @. Penu, JI. ITactep, A.W. Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmuue! u cxembl: «Bo3nukHoBeHrne ConHEUHOM cucTeMbl», «Pa3BuTHE OpraHM4ecKoro Mupay,
«PacturenbHas kinerka», «KuBoTHast kietka», «[Ipokapuoruueckas kieTkay, «CoBpeMeHHas cUCTeMa
OpraHu4YecKoro mupa», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHHUS 4eJIOBEeKa U 4YeJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIONMYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YelOBEKay,
«/pesneitue monny», «pesuue moany», «[lepsbie coBpeMeHHbIE TI0AN», «YeToBeuecKue pach.

Oo6opynoBanue: myispku «lIpoucxoxkienue denoBekay (OFOCTBI aBCTPANIONMUTEKA, MUTEKAHTPOIIA,
HeaH/IepTayiblla, KPOMAaHbOHIIA), CIICTIKH WU M300paKeHUs KAMEHHBIX OpyIUl TMEPBOOBITHOTO YeIOBEKa
(kamMHU-"OTIEpHI, pyOMIa, CKkpebdiia), reoOXpOHOIOTUYECKasT TabIuIa, KOJIEKIUs «DopMbl COXpaHHOCTH
HCKOIIAeMbIX )KUBOTHBIX U PACTCHHIN.

JlabopatopHble U MIPaKTUIECKHE PabOTHI:

[Tpaktueckass pabora No 1. «M3ydeHuwe HCKOMAaeMbIX OCTaTKOB pPAaCTEHUH U >KUBOTHBIX B
KOJUICKIIUSIX).

OKcKypeusi «DBOIOLMS OPraHMYEecKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAay4YHBIM WU
KpaeBeIuecKuil My3ei).

Tema 3. Opranusmel 1 OKpyskatorias cpeaa (5 u).

OKojorusi Kak Hayka. 3aJadd W paszeibl 3KOJOTrMu. MeTonbl 3KOJIOIMYECKUX MCCIEeI0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOuTaHusl OPraHU3MOB: BOJHASI, HA36MHO-BO3AYIIIHAs, IOYBEHHAs, BHYTPUOPTraHU3MEHHAsI.

Okonornyeckne (akropel. Knaccugukanus skojgoruueckux — (HakTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JleiCTBUE SKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AOuoTtudeckue (hakTOphl: CBET, TeMmIepaTypa, BiakHOCTb. Doronepuonusm. [Ipucrnocobnenus
OpPraHMU3MOB K JIEWCTBUIO aOHMOTHYECKUX (pakTOpoB. bronornueckne puTMsl.

buotnueckue Qaxropsl. Bumasl OnoTHUecKux B3aWMOCHCTBUN: KOHKYPEHIIUS, XHUIIHHYECTBO,
cumMOuo3 u ero ¢opmel. IlapasuTusMm, koomepauus, MyTyalau3M, KOMMEHCaIU3M (KBapTHPAHCTBO,
HaxJeOHUYeCTBO). AMEHCalIu3M, HeHTpanu3M. 3HayeHHe OWOTHYECKHUX B3aUMOJEHCTBUN  JUis
CYLIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU NOMYyJAUA. OCHOBHBIE ITOKA3aTeI MOMYJIALINN: YACIEHHOCTD,
IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanus. [uHaMHKa YMCIEHHOCTH MOMYJISIUN U €€
perysnus.

JleMoHCTpauu:

[Toptpetsr: A. 'ym6onbar, K.®. Pynbe, 3. ['ekkens.

Tabmuner u cxembl: kapta «llpuponnbie 30HBI 3emin», «Cpelnbl OOMTaHHUS OPTaHU3MOBY,
«Dotonepuoguzm», «llomynauun», «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH MOMYJSIIMM WHQY30pUU-
TyQenbkny, «llumesbie nenu».

JlaGopaTopHble U MpaKTUYECKue paboThI:

JlaGopatopHass pabora Ne 3. «Mopdosaornueckue OCOOCHHOCTH pPACTEeHHH U3 Pa3HbIX MeCT
OOUTaHUSD.

JlaGopaTtopHnas pabota Ne 4. «BniusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTrdeckas padorta Ne 2. «IToacuéT IUIOTHOCTH MOIMYJISIIIAA Pa3HbIX BUOB PACTCHUI.

Tema 4. CooOmiecTBa 1 3KOJIOrHYECKHE cucTeMbl (9 ).
Coo0miecTBo opraHu3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHJIOBAs, MPOCTPAHCTBEHHAS,



Tpoduueckas (nmuuieBast). Buapl-nomunantel. CBsi3u B OnoLieHO3e.

Okonorudeckue cucteMbl (3kocuctemsbl). IlomstTme 00 dJKocucreMe U OHOreoleHO3e.
@OyHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: IMPOAYLEHTBI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB M TOTOK PHEPTrUM B 3KocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCHCTEMBI. lIuieBbie
nenu 1 cetd. OCHOBHBIE IOKA3aTeIM 3KOCUCTEMBL: OMoMacca, MPOAYKLHsA. DKOJIOIHYECKHe MUPaMUbL:
IPOAYKLUH, YUCICHHOCTH, OnoMacchl. CBOMCTBA 3KOCUCTEM: YCTONYMBOCTb, CAMOPETYJIALUs, pa3BUTHE.
Cykueccusi.

[IpuponHbIE  3KOCHCTEMBI. OJKOCHUCTEMBI 03€p M pEeK. OKOCHCTEMa XBOWHOIO  HIH
LIMPOKOJIACTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE  HKOCUCTEMBI. ATIPOIKOCHUCTEMBI. YpOoskocucteMmbl. buonormueckoe u
XO03S5IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

Buopasznoobpazue kak Qakrop ycroitunBoctn sKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B.M. Bepuaackoro o 6mocepe. I'panunbl, coctaB u cTpykrypa Omochepsl. Kuboe
BemecTBO U ero (ynkuuu. OcoOeHHOCTH Ouocdepbl Kak I100ambHOM 3KocucTeMbl. JluHamudeckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoTs! BelecTB 1 OMOre0XuMUYECKHUEe UKIIbI JJIEMEHTOB (YIJIepoAa, a30Ta). 30HAJIbHOCTh
ounocepsl. OCHOBHBIC OMOMBI CYIITH.

UenoseuectBo B Omocdepe 3emian. AHTpomnoreHHble W3MeHeHHsI B Ouocdepe. ['mobanbpHBIC
9KOJIOTMUYECKUE TPOOIIEMBI.

CocymiectBoBanue mpupoabl U uenoBedecTBa. CoxpaHeHue OuoOpazHOOOpasus Kak OCHOBA
ycroifunBoctd Ouocepsl. OCHOBa palMOHAIBHOIO YINPaBJIEHUS IPUPOJHBIMU pecypcaMH M HUX
ucnosib3oBanue. JlocTikeHust OMOJIOTMH U OXpaHa MPUPOIBL.

JemMoHcTpanuu:

IToprpetsr: A./x. Tencin, B.H. Cykaués, B.I1. Bepraackuii.

Tabmunel u cxemsl: «llumeBbie nenu», «buoneHo3: cocraB u crTpykrypa», «lIpupoansie
coobuiecTBay, «llenu nmutaHusy, «OKonornyeckas nupamuga», «buochepa n yenosex», «Ikocucrema
LIMPOKOJIUCTBEHHOTO Jieca», «JKOCUCTeMa XBOMHOro ieca», «buoleHo3 BogoéMa», «ATpOLIEHO3Y,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3JEUCTBUSA Ha NPUPOAY», «BakHeHmMe HCTOYHUKM 3arps3HEHUs
BO3/yXa M I'PYHTOBBIX BoJ», «IlouBa — BaxkHelmas coctaBistoas onocdeps», «DakTopsl Aerpaganuu
nouBy», «IlapHukoBbit 3¢ dexT», «DPakTOpbl PaTUOAKTUBHOTO 3arpsizHeHHst Ouocdepnl», «OOmas
cTpykTypa Oumocteps», «PacrnpocTpaHeHue >xu3Hu B Ouochepe», «O30HOBBIM 3KkpaH Ouochepsn,
«Kpyrosopot yriepona B 0uochepe», «kKpyroBopot azora B mpupoze».

Ob6opynoBanue: Mojenb-anmmuvkanus «Tunuunele OuoneHo3b», repbapuil «PactutenbHble
coobuiecTBay, Koulekiuuu «buoneHos», «BpenuTenu Ba)KHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYJIBTYp»,
repbapruu M KOJUIEKIIMM PACTEHUN M KUBOTHBIX, MPUHAJJIEkKAIINE K Pa3HBIM 3KOJOTHYECKUM IpyHnam
onHoro Buaa, Kpacuas kuura Poccuiickoit denepannu, n300pa>keHusi OXpaHsIEeMbIX BUJIOB PACTEHUU U
KUBOTHBIX.

IInanupyemvie pe3ynbmamul OCBOEHUS MPOTrpaMMBbI 1o Ouosoruu (6a30Bbli ypOBEHb) Ha YpOBHE
cpeaHero odmero 0opa3oBaHusl.

Cornacno ®enepanbHOMY TOCYJAapCTBEHHOMY CTaHAAPTy CpeaHero oOmero o0Opa3oBaHUsS
yCTaHaBJIMBAIOTCS TPEOOBAaHUS K PE3yJlbTaTaM OCBOCHHS OOYYAIOUIMMHCS MPOTPaMM CpeTHEro oOIIero
0o0pa30BaHMs: INYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

B cTpykType TUYHOCTHBIX Pe3yJbTaTOB OCBOEHUs mnpeamera « bruojaorusy BblleaeHbl Caeayonme
COCTABJIAIOLINE: OCO3HAHUE OO0YYarOIIMMUCS POCCUHCKOM Ipa’kAaHCKOM MJIEHTMYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEEIICHHUIO, HATMYME MOTUBALUN K 00Y4EeHUIO0 OMOJIOTHH,
IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHHMH JMYHOCTH Ha OCHOBE KIIIOYEBBIX LEHHOCTEH U



UCTOPUYECKHUX TPAIUIMHA pa3BUTHSI OMOJIOTHYECKOTO 3HAHMS, TOTOBHOCTh M CIOCOOHOCTH 00YYaIOLIHXCS
PYKOBOJCTBOBAaTbCsSI B CBOEH JESATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, HPUCYILIUMU
cucreMe OHOJOrMYecKOro OOpa30BaHMs, HAJIMYHME OSKOJOTMYECKOTO IPaBOCO3HAHMS, CHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TIAHBI.

Jluunocmuvie pe3ynvmamel OCBOCHHUS peaAMeTa « bUoIorus» JO0CTUTaloTCs B €JMHCTBE Y4eOHOM U
BOCIIUTATEIbHON AESATEIBHOCTH B COOTBETCTBUM C TPAJULUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKMMH U JTyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMHU, MPHUHATHIMU B OOIIECTBE MpaBUIAMU U
HOpPMaMH MOBEACHUS U CIIOCOOCTBYIOT MpOIleccCaM CaMONO3HAHMS, CAMOBOCIHTAHUS M CAMOpPa3BUTHS,
pa3BUTUsl BHYTPEHHEH MO3UMUMU JIMYHOCTH, NATPUOTU3MA, YBAKEHUS K 3aKOHY U IPaBOMOPAIKY,
YeJIOBEKY TPYJla U CTapIIeMy ITOKOJCHHIO, B3AMMHOTO YBa)KEHHS, OEpEKHOTO OTHOIICHUS K KyJIbTYPHOMY
HacjIeAWl0 W TPaJuLMsIM MHOIOHALMOHAIBHOIO Hapoaa Poccuiickon @enepaunuu, npupone Hu
OKpY>Karollel cpere.

JInuyHOCTHBIE pe3yNbTaThl OCBOCHHMA Yy4yeOHOro mpeamera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIUXCSI PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEN MO3UIUEH
JUYHOCTH, CHUCTEMOH  I[IEHHOCTHBIX  OpHEHTAIMi, TO3UTUBHBIX  BHYTPEHHUX  yOeXJeHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIecTBa, PACIIUPEHUE KUZHEHHOTO
ONbITa W ONBITA JEATEIBHOCTU B IMPOIECCE pEeaJu3allii OCHOBHBIX HAIpPABJICHUI BOCHUTATEIbHOU
NeSITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpask1aHCKOTO BOCITMUTAHHMS:

* c(hOpPMUPOBAHHOCTh T'PAXKJAHCKONM TMO3MIMM O0O0ydYarolierocs Kak aKTHUBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUMCKOr0 00IECTBa;

* OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB U OOSA3aHHOCTEH, YBa)XCHHE 3aKOHA U
MIPaBONOPSAJIKA;

* TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEATEIBHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHMH  y4uyeOHbIX M IO3HABAaTEIbHBIX  3ajlay, BBIIOJIHEHUH  OUOJOTHUECKUX
HKCIIEPUMEHTOB;

e CIOCOOHOCTH OMNpPENEeNsiTh COOCTBEHHYIO TIO3UIIMIO 10 OTHOUICHUIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBSCHSATH €€,

* YMEHHME YYWUThIBaTb B CBOMX JEWCTBUAX HEOOXOJUMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIOJIell € pa3HbIMU YOEKICHHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJILHBIM ITOJIOXKEHHUEM;

* TOTOBHOCTh K COTPYAHHYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHHUS Y4YeOHBIX,
MIO3HABATEJIBHBIX M HCCIIEJOBATEIbCKUX 3a/lad, YBAKUTEIBHOE OTHOLIECHHE K MHEHHIO
OIIIOHEHTOB MPH 00CY>KAECHNUHU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOT'0 COJIEPKAHUS;

*  TOTOBHOCTb K T'YMaHHUTapHOMN M BOJIOHTEPCKOM NEATENbHOCTH;

2) MaTpHOTHYECKOTO BOCITUTAHHMS:

*  chopMHUPOBAaHHOCTH POCCHMCKOMN TPAKIAHCKOW MICHTHYHOCTH, ATPHOTU3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU mepea PoauHOM, TOpI0CTH 3a CBOU Kpai, CBOKO
Ponuny, cBOM f3BIK M KYJIBTYpY, IPOILLIOE M HACTOALLIEE MHOTOHAIMOHAIBHOIO HapoJa
Poccuu;

* I[IEHHOCTHO€ OTHOLICHUE K TPUPOJAHOMY HACIEAUIO W MaMATHUKAM IPUPOJBL,
nocTukeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

e CIOCOOHOCTH OIIGHWBATh BKJIAJI POCCHHCKMX YYEHBIX B CTAHOBJIEHHWE W pa3BUTHE
OuoJyoruy, MOHUMaHWE 3HA4YeHUs OHOJOTMU B TMO3HAHMM 3aKOHOB MPHUPOJBI, B KHU3HU
YyeJioBeKa U COBPEMEHHOT0 00IeCTBa;

* wuaciHas yOEXKIEHHOCTh, TOTOBHOCTh K ciykeHutro OTedecTBY W €ro 3aIimre,



OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOAA;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMYHUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM pOAMTENSM, CO3JAaHMI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHUSI IIEHHOCTEH CeMEeMHON XW3HU B COOTBETCTBHM C TPAAULIMSIMU
HapoaoB Poccuu;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIOYas 3CTETHUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHMI;

HNOHMMAaHKME HMOLMOHAIIBHOTO BO3/ICHCTBUS )KUBOM MPUPOJIBI U €€ IECHHOCTH;

TFOTOBHOCTh K CAMOBBIPDAKCHMIO B Pa3HBIX BHMJAaX MCKYCCTBA, CTPEMJICHHE NPOSIBIISAThH
Ka4yecTBa TBOPUECKOM JTMUHOCTH;

5) ¢pu3nuecKoro BOCIUTAaHUS:

MOHUMaHWE U pean3anus 3J0pOBOr0 U 0€30MacHOro o0pasza XKU3HM (30POBOE MHUTAHHE,
COOJIIOZICHNE TUTHUCHHYECKUX TPABWII W HOPM, COATAHCHPOBAHHBIA PEKUM 3aHITHA |
OT/bIXa, peryispHas (Qu3nueckas aKTHBHOCTH), OEpEeXKHOro, OTBETCTBEHHOTO U
KOMIIETCHTHOT'O OTHOIICHUS K COOCTBEHHOMY (PH3MYECKOMY H IICUXHYECKOMY 3/I0POBBIO;
MOHMMAHWE IIEHHOCTH TMpaBWi HMHAMBHUIYALHOTO M KOJUJICKTUBHOTO 0O€30MacHOTo
MOBE/ICHUS B CUTYaIIUAX, YITPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAaHHE TOCIEICTBUN W HEMPHUAITHE BPEIHBIX MPHUBBIUEK (YHMOTPeOIEHUS AIKOTOIIs,
HApKOTUKOB, KYPEHHUS);

6) TPy10BOTO BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0TI00uE;

TOTOBHOCTbh K AKTUBHOM AEATEIHHOCTH TEXHOJIOTUYECKON U COLMAIIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO BBITIOJIHATH TaKylO
JIeSITENIbHOCTB;

MHTEpEC K pa3IuYHbIM chepam MpodecCHOHATBLHON NesSTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBII BBIOOp Oynymiedt mpodeccun U peann30BbIBaTh COOCTBEHHBIE YKU3HEHHBIC
TIJIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpPa30BaHHIO Ha MPOTSKEHUH BCel
JKU3HHU;

7) 9KOJIOTMYECKOTO BOCITUTAHHUS:

9KOJIOTHYECKHU LieJecoo0pa3Hoe OTHOILIEHHE K MPUPOJie KaK UCTOUHUKY KHU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTMYECKON KYyIbTYphI: MPUOOPETEHHE OMbITa IIAHUPOBAHUS
MOCTYTIKOB M OLICHKU WX BO3MOXKHBIX MOCIEACTBUN JJIsl OKPYKAIOIIEH CPEbL;

OCO3HaHHUeE TTI00aTBLHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel UX pelieHus;
CIIOCOOHOCTH MCIONB30BaTh MPHOOPETaeMbIe MPU W3YYCHUH OWOJIOTUU 3HAHUS M YMEHUS
npu pCeICHUU np06neM, CBSA3aHHBIX C panvOHAJIIBHBIM IMPpUPOAOITIOJIE30BaAHUEM
(cobmroieHre paBmIl MOBEICHUS B MPUPOJIC, HATIPABICHHBIX HA COXPAHCHUE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BHIOB, SKOCHCTEM, OHOChEpHI);

AKTUBHOE HENpPUATHE NEHCTBUH, MPUHOCAIIMX BpEI OKpPY)KAOWIEH MPUPOAHON cpene,
YMCHUC MMPOrHO3UPOBATH He6ﬂaI‘OHpI/IHTHBIC 3KOJOTHUYCCKHUEC IOCICOCTBUA



MPEAIPUHUMAEMBIX JICMCTBUI U IPEAOTBPALIATh UX;

HaJIU4Me€ PA3BUTOIO DSKOJOTMYECKOIO0 MBIIIJIEHUS, JKOJOTMYECKOW KYJBTYpPBI, OIbITA
JIEATEIbHOCTH JKOJIOTMYECKOM HAIpPaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMMHU B
IIO3HABATEJIbHON, KOMMYHHUKAaTUBHOM U COLMAJIbHOM IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B
IIPAKTUYECKOMN AEATEIbHOCTH YKOJIOTHYECKOM HAIIPABICHHOCTH;

8) LIEHHOCTH HAYyYHOT'O MO3HAHUSL:

c(OPMHPOBAHHOCTE  MHUPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSL HAyKd M OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JAMalore KyJjbTyp,
CIOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE A3BIKOBOM M YUTATEIbCKON KYJbTYpPbl KaK CPEICTBA B3aUMOJCHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHHue crenu@uKy OMOJOTHHM Kak HayKH, Ooco3HaHHe e€ posr B (pOpMHUpOBaHUH
pPalMOHATIBHOTO HAYYHOTO MBIIUICHHUS, CO3/JaHUHM IIEJOCTHOTO MpEACTaBIeHUs 00
OKpY’KalolleM MHpe KaK O €AMHCTBE MpPHUpOJbI, YeloBeKa M OOlLIecTBa, B IO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW M  peleHUMH MpoOJieM COXpPaHEHHUsS IPHUPOIHOIO
paBHOBECHS],

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JUIsl COBPEMEHHOW IMBWIM3ALMKU: 00ecreueHus
HOBOT'O YypOBHSl Ppa3BUTHS MEIULUHBL, CO3/1aHUS NEPCIEKTUBHBIX OUOTEXHOJOTUH,
CIOCOOHBIX pelIaTh PECypCHBIE TNPOOJIEMBI Pa3BUTHS UYEIOBEYECTBA, IOWCKA IyTEH
BbIXO/Ia M3 [JIOOANBHBIX SKOJOIMYECKUX IpobieM M olecreueHus Mnepexoia K
YCTOMYMBOMY pPa3BUTHUIO, PAallMOHAIBHOMY MCIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB H
(OpPMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IMOJIyY€HHH OMOJOTMYECKUX 3HAHUU B IIEJIAX MOBBILICHUs OOLIEH
KYJIbTYpBl, €CTECTBEHHO-HAyYHON IPaMOTHOCTH KaK COCTaBHOM 4YacTH (yHKIIMOHAJIbHOU
IPaMOTHOCTH O0ydJaromuxcs, GopMupyeMoi Ipu U3y4yeHUH OHOJIOTUH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMsI, MCIOIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCITIOJIB30BATh MOJIy4YaeMble 3HAHUS JJI aHajdu3a U OOBSICHEHMs SBICHHM
OKpPYaloIIero Mupa U MPOUCXOJAIINX B HEM U3MEHEHUH, YMEHUE JienaTh 000CHOBAaHHbIE
3aKJIIOYEHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 MOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui PeLIeHHs
npo0JeM B peabHbIX KU3HEHHBIX CUTYyallUsX;

OCO3HAHHE LIEHHOCTU HAyYHOW JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO AESITEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh U CHOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M CamMoO00pa30BaHUIO, K
AKTHBHOMY TMOJyYE€HUIO HOBBIX 3HAHUN MO OWOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

B mponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIIBTATOB OCBOCHUA O6y‘-IaIOI]_[I/IMI/IC$I nporpamMmsl 110

Ouoyiorun Ha YpPOBHEC CpCOHCTO 0611161“0 06pa3OBaHI/I}I y 06yqarom1/1xc;1 COBCPHICHCTBYCTCA
AMOIIMOHAILHBIM HWHTCIIJICKT, npennonara}oumﬁ C(bOpMHpOBaHHOCTBI

CaMOCO3HAHM, BKJIFOYAIOIIETO CIIOCOOHOCTh IMOHHUMATh CBOE DMOIIMOHAILHOE COCTOSHHE,
BUJICTh HATIPABIICHUS Pa3BUTHsI COOCTBEHHON SMOIMOHANBHOMN chepbl, OBITh YBEPECHHBIM B
cebe;

CaMOpETyJIMPOBaHMUS, BKJIIOUYAFOIIETO CaMOKOHTPOJIb, YMCHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE ITOBEJCHHE, CIIOCOOHOCTh aJIalITUPOBATHCSA K 3MOITMOHAIBHBIM
WU3MEHEHUSM U TIPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY

BHYTPCHHEH MOTHUBALlMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKCHMIO LEIH U YCIEXY,



ONITUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH, HCXOJIS1 U3 CBOMX BO3MOXKHOCTEH;

¢ OMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTBIBaTh €r0 IMpPH OCYIIECTBICHHM KOMMYHHKAIIMH, CIIOCOOHOCTH K COYYBCTBUIO H
COIEPEKUBAHHUIO;

*  COLMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTbh BBICTPAUBATh OTHOUIEHHUS C JAPYTUMHU
JIOAbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3peliaTh KOHMIUKTHI.

Memanpeomemnuvie pe3ynrbmamsl OCBOCHUS ydeOHOro npeamera «bHOJOrHs» BKIIOYAIOT:
3HAYMMBIE JUI HOPMUPOBAHHS MHPOBO33PEHHUS 00YUYAOLIMXCS MEXKIUCIHHUIUITMHAPHBIC (MEKIIPEIMETHBIC)
o0lIeHayYHbIC TOHATHS, OTPa)alolUe IeJOCTHOCTh HAyYHOM KapTHHBI MHUpa M cleuu(puKy METOI0B
[I0O3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, PHEPIHs, SIBICHHUE, IPOLECC, CUCTEMA,
HAy4YHBIH (aKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE, HAONIOJICHHE,
U3MEpEeHue, OSKCIEPUMEHT | JIPyTWX), YHUBEpCalbHble Yy4eOHbIC JEHCTBHsS (IIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYISTHBHBIE), oOecriednBaromue GopMupoBaHue PyHKINOHATBHON IPaMOTHOCTH
U COLHUAIBHOW KOMIETEHIMM OOYy4YaroLIMXCs, CIIOCOOHOCTh OOYYaIOLIMXCSl MCIIOJIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHWS M YHUBEpCalbHble YydeOHbIE JCHCTBUS B
[I03HABATEIBHOM U COLMAIBHOM MIPAKTUKE.

MeranpenmeTHble pe3yiabTaThl OCBOEHHS MPOrpaMMbl CPEAHEro oOIIero oOpa30BaHUS JIOJIKHbI
OTpaXkaTh:

126.8.7.1. OBnagenue yHUBEpCaIbHBIMH YI€OHBIMH ITO3HABATEIBHBIMH JICHCTBUSMHU:

1) Ga30BbIC JIOTHUECKUE ICHCTBHS:

¢  CaMOCTOSITETTbHO (OPMYJIMPOBATh M aKTyalM3UpOBaTh MpPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

* HCIOJIb30BaThb IPU OCBOGHHWU 3HAHUN MNPUEMBI JIOIMUYECKOI'O MBIIIJICHUS (aHanu3a,
CHHTE3a, CPaBHEHUS, KiIacCu(UKaluu, 0000IIEeHHs ), PaCKPhIBATh CMBICT OMOJIOIMYECKHX
HNOHATUHM (BBIAENATh MX XapaKTEepHble MPHU3HAKHM, YCTaHABIMBATh CBA3M C JIPYTMMHU
MOHSTUSIMH);

e ONpeAensaTh LEIu IEeSATeNbHOCTH, 3a/JaBas HapaMeTpbl U KPUTEPUH UX JIOCTHKEHUS,
COOTHOCHTD PE3yJIbTaThl ACSITEILHOCTH C IOCTABJICHHBIMU LENISIMH;

*  HCIOJB30BaTh OHMOJOTMYECKHE TOHATUS i1 OObACHEHUs (DAaKTOB U SBJIEHUN >KUBOU
HOPUPOIBI;

* CTPOUThH JIOTUYECKHE PACCYKACHUS (MHIYKTUBHbIE, JEIyKTHBHbIE, I10 AaHAJOIUN),
BBISBIISATh  3aKOHOMEPHOCTM M TPOTUBOPEUYMS B  pPAacCMaTPUBAEMBIX  SIBICHUSX,
(GopMyIMpOBaTh BBIBOABI U 3aKIIFOUCHHUS;

* TPUMEHSATHh CXEMHO-MOJIEJIbHBIE CPEICTBA Ui MPEJCTABICHUS CYLIECTBEHHBIX CBs3eH U
OTHOIIEHUH B HM3y4aeMbIX OHOJIOTMYECKHUX OOBEKTax, a TaKKe MPOTUBOPEUMH pa3zHOTro
pOJa, BEISBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOUYHHKAX;

* pa3pabaThIBaTh IUIAH PELIEHUS MPOOJIEMBbI C YUETOM aHAIM3a UMEIOIINUXCS MaTepHATIbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

* BHOCUTb KOPPEKTHUBHI B JI€ATENBHOCTh, OLIEHUBATh COOTBETCTBHE pE3YJbTATOB IIEJSIM,
OLIEHUBATh PUCKH MOCIEICTBUI IEATEITbHOCTH;

* KOOPJIMHHPOBATH U BBINOMHATH pabOTy B YCIOBUSAX pEaJbHOrO, BHUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

*  pa3BHBATh KPEaTUBHOE MBIIIICHHE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIC HCCIIEA0BATEIbCKHE ICHCTBUS:

* BJIAJETh HaBbIKAMU Yy4e€OHO-UCCIIENI0OBATEIbCKOW M MPOEKTHOW AEATENbHOCTH, HAaBbIKAMU
paspenieHusi mpodaeM, 00J1aaTh CIOCOOHOCTBI0O W TOTOBHOCTBIO K CaMOCTOSITEIIHHOMY
MIOUCKY METOJIOB PELICHUs NPAaKTUYECKUX 337ay, NMPUMEHEHHUIO DPA3IUYHBIX METO/I0B



MO3HAHMUS;
UCIIOJIB30BaTh PA3JIMYHBIE BHUABI JEATECIBHOCTU 110 IIOJYYEHHI0O HOBOI'O 3HAHMS, €ro
UHTEpIpeTalnu, TpeoOpa3oBaHUIO0 U IMPUMEHEHUIO B yYEOHBIX CHUTYaIUsX, B TOM YHCIE
IIPU CO3JaHUM YUEOHBIX U COLMANIBHBIX ITPOEKTOB;

(GopMHpOBaTh HAYUHBIM TUI MBIIIJIEHUS, BIAJETh HAYYHOH TEPMHUHOJIOTUEH, KIFOUEBBIMU
HNOHATUAMM U METOJIaMU;

CTaBUTh M (HhOpMyIUpPOBaTh COOCTBEHHBIE 337ayd B 0OPa30BaTENIbHOW AEATEIBHOCTU U
JKU3HEHHBIX CUTYalUsX;

BBIBJISITH IIPUYMHHO-CIICICTBEHHBIE CBA3UM W aKTyaJlM3UPOBaTh 3aJady, BBbIIBHUIaTh
TUIIOTE3y €€ pElICHUs, HAXOAUTh apryMEHThI JUIsl TOKA3aTEIbCTBA CBOMX YTBEP KICHMIA,
3a/1aBaTh NIapaMeTPbl U KPUTEPUH PELLICHNUS;

AQHAJIM3UPOBATH IIOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4d PE3YJIbTAThl, KPUTUYECKH OLICHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLlEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1leJICHANpaBJIEHHbI OUCK IE€pPEeHOca CPeACTB U CHOCOOOB JIEHCTBUS B
npoECCUOHATIBHYIO CPELY;

yMETh IEPEHOCHUTh 3HAaHUS B  IIO3HABATEJIbBHYI0 M  MPAKTHYECKYIO0  OOJIacTH
JKU3HEACITEIBHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE MWJIEW, Npe/laraTh OpPUTHMHAJIbHBIE MOJAXOAbl U PEIICHUS, CTaBUTh
po0JIEMBI U 3a/1a4M, JOIYyCKAOLUE albTEPHATUBHBIE PEILICHMUS.

3) pabora ¢ uHpOpMaLUEii:

OPUEHTUPOBATHCS B PA3NMYHBIX MCTOUYHUKAX HH(poOpmanuu (TeKcTe y4yeOHOro mocoOus,
HAYYHO-TIOMYJISIPHOM  JUTeparype, OHONOTMYECKMX CJIOBapsX U CIPaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHeTe), aHaTN3upoBaTh WH(OOPMAILIUIO PA3TUIHBIX
BUJIOB u (GOpM TPEACTABICHUSA, KPUTHYECKH OICHUBATH €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEYUBOCTH;

dbopMynupoBaTh 3ampoChl M TPUMEHATH pPA3IUYHbIE METOABl MPU TIOMCKE U OTOOpE
Ouosiornueckoi HHpopMaluu, HeOOXOAMMOM JIJIs1 BHITIOJIHEHUS YUEOHBIX 33/1a4;
NpUOOpeTaTh OMBIT HUCIHOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOIOTHUH,
COBEPILEHCTBOBAaTh KyJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMUHBIX IIOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BHIOMpaTh ONTUMANIbHYIO (OpMY TMpeACTaBICHHs OHOJIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, TUarpaMmmbl, TAOIUIIBI, PUCYHKHU U IPYTOE);
UCIIONIb30BaTh HAY4YHBIA S3bIK B KadecTBE CpeACTBa MpH paboTe ¢ OHOIOTrHYecKOn
uH(popMmaluen: TPUMEHATh XHUMHYECKHE, (PU3MUECKHE M MaTeMaTUYecKHe 3HaKu |
CUMBOJIBI, (hopmyIibl, abOpeBUaTypy, HOMEHKIATYPY, UCIOJIB30BaTh U MPEOOPa30BhIBAThH
3HAKOBO-CHMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH,

BIIAJICTh HAaBBIKAMHU pACMO3HABAHUS © 3alUThl WHOOpMaIuu, HWHPOPMAITMOHHOMN
0€3011aCHOCTH JTUYHOCTH.

OgnajieHre YHUBEPCATbHBIMA KOMMYHHUKATHBHBIMU JICHCTBUSIMU:
1) oOmieHue:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BCeX cepax KU3HH, aKTUBHO YYaCTBOBATh B JHAIIOTE
WM JIUCKYCCHUHM TIO CYIIECTBY OOCYXKIaeMoil TeMmbl (YMEHHE 3a/laBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKICHHSI OTHOCHUTEIHHO BBIMIOJHEHHS MpeularaeMoi 3aJaud, yYUTHIBATh
MHTEPECHI U COTJIAaCOBAaHHOCTH MO3ULUN APYTUX YYACTHUKOB JUANIOTa WM TUCKYCCHH);

pacro3HaBaTh HEBEpOAIbHBIE CpPEICTBA OOIICHHS, MMOHUMATh 3HAYCHHE COITMAIBHBIX



3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOHQIMKTHBIX CHUTYyaluil, YMeThb CMsr4arb
KOH(JIMKTHI U BECTU TIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMH Croco0amMH OOIICHHS M B3aMMOJCHCTBHS, NMOHUMAaTh HAaMEPEHHS
JOpYTUX JIO/EH, MPOSBIATh YBAKUTEIBHOEC OTHOIIECHHE K COOECETHHKY U B KOPPEKTHOM
dopme HopMyIUpOBaTH CBOM BO3PAKEHMS;

pa3sBEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHMSI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEJICTB.

2) COBMCCTHadA ACATCIBbHOCTD:

MOHMMATh ¥ WCIOJIb30BATh MPEHMYIIECCTBA KOMAHIHOW M WHIUBUAYAILHOW PabOTHI MPH
peleHnn  OMOJIOTHYECKOW TMpOoOIeMbl, OOOCHOBBIBATH HEOOXOJAUMOCTH TMPUMEHEHHS
IPYNIOBBIX (GOPM B3aUMOJICHCTBHS MTPH PEIICHUH Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBUI C y4€TOM OOLIMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)KI0T0 WIEHA KOJUIEKTHUBA;

NPUHUMATh 1EIH COBMECTHOM JICATEIBHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JEHCTBUS 10 €€ IOCTUIKCHUIO: COCTABIIATH IIAH JACUCTBUH, pacHpeaesTh POIH C yIETOM
MHEHHUI YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OILICHUBATh KaYECTBO CBOETO BKJIA/Ja M KKIOTO YYaCTHHKA KOMaH/bI B OOIIMN pe3yybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBBIE MPOEKTHI, OIEHWBATh WJCH C IMO3UIMH HOBH3HBI, OPUTHHAILHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIISITh TO3UTHUBHOE CTPATEIMYECKOE TIOBEACHHWE B PA3IMYHBIX CHTYalHsX,
HPOSIBJIATH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIHATUBHBIM.

OBnaseHre yHUBEPCAIbHBIMU PETYISATUBHBIMH JICHCTBUSMU:
1) camoopraHu3aus:

UCIMOJIb30BaTh OWOJIOTHUECKUE 3HAHMUSA JJI BBIABICHHUA NpoOJeM M MX peIIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalIUX;

BbIOMpaTh Ha OCHOBE OMOJIOTMUYECKUX 3HAHHM LIENEeBbIE U CMBICIIOBBIE YCTAHOBKHU B CBOMX
JEHUCTBHUSIX M TOCTyIKax IO OTHOLIEHHWIO K JKMBOW NPHUPOJIE, CBOEMY 3IO0pPOBBIO H
3I0POBBIO OKPYXKaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBJIATH I03HABATEIbHYIO JESITEIbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh M (HOPMYJIUPOBATh COOCTBEHHBIE 33/a4M B OOpa30BaTEIbHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEIICHUs MPOOJIEMBl C YYETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeIOYTeHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;
OLICHUBATh MPUOOPETEHHBIN OMBIT;

CHOCcOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOM SPYIUIIMH B pa3HbIX 001aCTIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTEeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BIIAJICTh HABBIKAMH MMO3HABATEIHHON peIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBHI
U MBICIIUTEIBHBIX IPOLIECCOB, UX PE3yJbTaTOB U OCHOBAaHUM, HCIOJIB30BaTh MPUEMBI
peduiekcuu s OLEHKH CUTYalliu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MMPUHUMATD PEIICHUS N0 UX CHUKEHUIO;



* TPUHUMATH MOTHBBI U aPTYMEHTHI IPYTHX MIPH aHAIH3E PE3yIbTaTOB JACSITEILHOCTH.

3) npuHsATHS ce0s 1 APYTHX

* TpPUHUMATH ceOsl, MOHMMAasi CBOU HEIOCTATKU M IOCTOUHCTBA,

* TPUHUMATH MOTHUBBI U apTYMEHTHI JPYTUX [P aHATU3E PE3yJIbTAaTOB JACITEIbHOCTH;
* IpuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIMOKU;

*  pa3BUBATh COCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeIOBEKa.

Ilpeomemnvle pesynbmamer ocBoeHus npopammbl COO mno Ouonoruu Ha 0a30BOM YPOBHE
BKJIIOUAIOT cnernuduueckue st yueOHoro npeamera «buonorusy HayudHble 3HaHMS, YMEHHS U CIIOCOOBI
JNEHCTBUIM 1O OCBOCHMIO, HHTEpIpETallii W MpeoOpa3oBaHUIO 3HAHUMN, BHIABI JIEATEIBHOCTH 10
MOJyYCHUIO HOBOTO 3HAHMS M MPUMEHEHHWIO 3HAHUM B PA3IMYHBIX YYEOHBIX CHUTYaIMsX, a TaKkKe B
peanbHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamMme mpeameTHble pe3yiIbTaThl
IIPEICTaBJICHHBI 110 FOJjaM 00yUYeHUS.

[IpenmerHbie pe3yabTaThl OCBOCHHUs ydeOHoro mnpeamera «buomorus» B 10 knBcce MOIMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE€ W PO OHOJOTMM B CHCTEME HAy4YHOTO 3HaHHS
€CTECTBEHHBIX HayK, B (POPMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJ€ POCCUUCKHX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOIIOTHUH,
(YHKIMOHATHLHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHNUs )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBIBaTh COJCpKAHWE OHMOJOTHYECKHX TEPMHUHOB W TOHSATHI: JKU3Hb, KJIETKa,
opraHusM, MeTaboiau3M (OOMEH BEUIeCTB M MPEBpAIICHUE HIHEPTUH), TOMEOCTa3 (CaMOpPETyJISIus),
YpOBHEBasi OpraHu3allys >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHUE (PENpOAYKLHs), HACIEICTBEHHOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE;

yMEHHE Hu3jaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHAas, XpPOMOCOMHas, MyTallMOHHasi,
[[EHTpadbHas JorMa MOJEKyJsipHO# O6uonorun), 3akonsl (I'. Mengens, T. Moprana, H.M. BaBunoBa) u
yueHus (0 IEHTpax MHOrooOpa3usi U TMPOUCXOXKACHUS KyIbTypHbIX pacTenuit H.M. Basuiosa),
OTIPEICIISATH TPAHUIIBI UX MPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJAAMU HAYy4YHOIr'O MO3HAHHS B OMOJIOTHMHU: HAONIOJEHUE U ONKCAHUE YKUBBIX
CHUCTEM, IIPOLIECCOB M SBJIEHUM, OpraHu3alys W NPOBEJCHHE OHOJOTHYECKOr0 OSKCIIEPUMEHTA,
BBIJIBKCHHE THITOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXIy HCCIEAYEMBIMH BEIMYMHAMHU, OOBSICHEHHE
MOJIyYE€HHBIX pPe3yJIbTaTOB, HMCIOIb30BAaHHBIX HAyYHBIX MOHATHUN, TEOpUH U 3aKOHOB, YMEHHE JeJaTh
BBIBOJIbI HA OCHOBAHUH TOMYUYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKM BHUPYCOB, KIETOK IPOKAPHOT U 3IYKapHUOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH IIpPOLIECCOB: OOMEHa BEIIEeCTB U
IpeBpallieHHs] JHEPruu B KJIEeTKe, (OTOCHHTE3a, IUIACTHUECKOT0 M SHEpreTHYeckoro oOMeHa,
XeMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHS], pA3MHOKEHHU S, UHIUBUAYAIbHOTO Pa3BUTHUSI OpraHu3Ma
(oHTOTEHE3);

YMEHHE TIPUMEHSTh MOJTyYeHHBIE 3HAHUS U OOBSICHEHUST OMOJIOTHYECKIX TIPOIIECCOB H SIBIICHHIH,
JUIS TIPUHSITHUS NTPAKTUYECKUX PELICHUH B MOBCEIHEBHOM JKM3HU C 1IeNbI0 oOecredyeHus 0e30MacHOCTH
CBOETO 3/I0pOBbSl U 3/0POBBSl OKPYKAIOLUIUX JIOAEH, COOJIOACHUS HOPM TIPaMOTHOTO TOBEJCHUS B
OKpY’Xalolled TNPUPOAHOM cpele, TOHUMaHWE HEOOXOJUMOCTH HCIOJIb30BaHUS  JIOCTH)KEHUH
COBPEMEHHOM OMOJIOrUY 1 OMOTEXHOJIOTHH [T pallMOHAIBHOTO PUPO/I0IOIb30BaHUS;

YMEHHE pelaTh 3JeMEeHTapHble TeHEeTUYEeCKHe 337a4l Ha MOHO- U JTUTHOpUIHOE CKpellMBaHHE,
CIIETVIEHHOE HACJEeI0BaHUE, COCTABJISATh CXEMbl MOHOTMOPUIHOIO CKpEIIMBAHHS [Js IpeacKa3aHUs
HaCJIeTOBaHUs MPU3HAKOB Y OPTaHHU3MOB;

YMEHHUE BBITIOHATH JTa00OpaTOpPHBIE W MPAaKTHYECKUE paboThI, COOMIOAaTh paBuiIa Mpu padoTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPHUTUYECKH OIICHMBATh M HMHTEPIPETUPOBATh HHPOPMALUIO  OHOIOTHYECKOTO



COACPIKaHNUs, BKIHOYAOIIYIO IICCBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX MCTOYHUKOB (CpeI[CTBa MacCcoBOH
I/IH(bOpMaI_[I/II/I, HAay4YHO-TIOIYJIAPHBIC MaTepI/IaHBI), OTUYCCKHUEC ACIICKTbl COBPCMCHHBIX I/ICCJIGILOBaHI/Iﬁ B
OHOoJIOrun, MeIUIIMHE, OHOTECXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHMSI, 0000IIast OMOIOTHYECKYIO
UH(OPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO MCII0JIb30BATh MOHITUIHBIN armapaT OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUSA yuyeOHoro mnpeamera «buonorus» B 11 kiacce mamkHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ W pOJU OHOJIOTHM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHON KaPTHHBI MUPA U HAYYHOTO
MHUpPOBO33PEHUS, O BKJIAJE POCCHHCKHX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH,
(YHKIMOHATIBLHON TPAMOTHOCTH YEJIOBEKA JJISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB M TOHSATHWA: BH[, MOMYJISAIMA,
reHo(OoH/, 3BOJIOLHUA, NBIXKYIIHUE CHIIBI ((aKTOphI) HSBOJIOLHMH, HPUCIIOCOOJIEHHOCTh OPraHU3MOB,
BUI000pa30BaHue, SIKOJIOTHUECKUe (PaKTOPhI, SKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTHI, PEIyLICHTHI, IIeTH
MUTaHM, SKOJIOTHYecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHHE u3Jlaratb OHoJorHueckue Teopuu (dBomounoHHas teopus Y. [lapBuna, cuHTeTMYecKas
TEOpHsl DBOJIIOIMH), 3aKOHBI U 3aKOHOMEpPHOCTH (3apojbimieBoro cxoactBa K.M. bapa, uepenoBanus
TJIaBHBIX HampasieHuid u mytel sBoiroruu A.H. CeeprioBa, yuenust o 6uocdepe B.U. BepHauckoro),
OTIPEIENIATH TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJaJIleTh METOJAMU HAY4YHOI'O MO3HAHUS B OMOJIOTMHU: HAONIOJECHHUE U ONKCAHUE YKUBBIX
CUCTEM, TIPOLIECCOB M SBICHUHN, OpraHu3alus W TPOBEACHHE OHOJOTUYECKOTO0 OSKCIIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBIIBICHUE 3aBUCHMOCTH MEXIY MCCIEIyeMbIMU BEITUYMHAMU, OOBSICHEHUE
MOJIyYEHHBIX Pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAayYHBIX MOHATUM, TEOPUH M 3aKOHOB, YMEHME J€JaTh
BBIBOJIbl HA OCHOBaHMHM MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATH CYIICCTBEHHBIE TPU3HAKA CTPOCHHSI OWOJIIOTUYECKUX OOBEKTOB: BHJIOB,
MOMYJISAINI, MPOIYLIEHTOB, KOHCYMEHTOB, DPEIyLIEHTOB, OMOTr€OL€HO30B U HIKOCHUCTEM, OCOOEHHOCTH
MIPOLIECCOB:  HACJIEJICTBEHHOW  WM3MEHUYMBOCTH,  €CTECTBEHHOro  oTOOopa,  BUA000pa30oBaHUS,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS SKOJIOTMYECKHX (PAaKTOPOB Ha OpraHu3Mbl, INEepeHoca
BEIIECTB M IIOTOKA HSHEPIMU B HSKOCHCTEMAax, aHTPONOIEHHBIX H3MEHEHMH B SKOCHCTEMax CBOeH
MECTHOCTHU, KPyrOBOpPOTA BEIIECTB U OMOT€OXUMHUECKUX LIUKIIOB B buochepe;

YMEHHUE IPUMEHSTh MOJTy4YeHHbIE 3HAaHUS [T 00BsCHEHUS OMOJIOrHYECKHX IPOIIECCOB U SBICHHM,
IUI TIPUHATHS TPAKTUYECKUX PELICHUH B MOBCEIHEBHOM JKM3HU C 1IeNbl0 oOecrieyeHus: 0e30MacHOCTH
CBOETO 3/I0pOBbSl U 3/0POBbSl OKPYKAIOLIUX JIIOAEH, COOJMIOAECHUS HOPM TIPaMOTHOTO TOBEJCHUS B
OKpY’)KaIOIIe TNPUPOJAHONW cpefie, TOHMMaHHE HEOOXOAMMOCTH HCIOJB30BAHHUS  JOCTIKEHUM
COBPEMEHHOM OMOJIOTHH JJIs1 PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS;

yMEHHE pelllaTh 3JeMEeHTapHble OMOJIOrHYeCKHe 3a]aul, COCTABIISITh CXEMbI MIEpEeHOCa BEIIECTB U
SHEPrUM B dKocucTeMax (LenH MUTaHus);

YMEHHUE BBIMOIHATH Ja0OpaTOpHbIE U MPAaKTUYECKUE paboThl, COONIOATh MpaBuia MpH padboTe ¢
yueOHBIM U JIaOOpPaTOPHBIM 00OPYJOBAHUEM;

YMEHHE KPUTUYECKH OIICHMBAaTh M HMHTEPIPETUPOBATh HHPOPMALHUIO  OHOIOTHYECKOTrO
COJIep KaHUsl, BKJIIOYAIOIIYIO TICEBOHAYYHbIE 3HAHMUS W3 PA3UYHBIX MCTOYHHKOB (CpEeICTBAa MacCOBOM
nH(popMaluy, HAYYHO-TIOMYJISIPHbIE MaTepHalbl), paccMaTpUBaTh IJ00AJbHBIE  SKOJOTHYECKHE
MpOo0GJIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

yMEHHE C03/1aBaTh COOCTBEHHBIC MUCHhbMEHHBIE U YCTHBIE COOOIIEHUsI, 000011ass OHOIOTHIECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHATUHHBINA anmapar OHOJIOTHH.



TemaTnueckoe mianupoBanue «buosorusi» 10 kiaace

Tema, IIporpamMmMHoOe coaep:KaHue MeToabl U popmMbl OpraHusanvu 0P
n/m | pasaen 00y4eHus. XapaKTepUCTHUKA JeATeJbHOCTH
Kypca 00yYaloLuXCH.
Tema 1. buosiorus Kak HayKa (2 4)
Buosaorus Buosiorust kak Hayka. CBsI3U GUOJIOTHH C PackpbIBaTh cofepaHie TEPMUHOB U MOHSTHI: https://resh.edu.ru/subjec
KaK HayKa 0611eCTBEHHBIMH, TEXHUYECKUMHU U Hay4YHOe MUPOBO33peHUe, HayyHas KapTuHa Mupa, | t/5/10/
(14) JIPyTMMU eCTeCTBEHHbIMU HayKaMH, Hay4YHbIH MeTO/JI, TUIIOTEe3a, TEOPUS], METObI https://resh.edu.ru/subjec
dunocodueit, perruent, ITUKON, ICTETUKOMN| HcCe[0BaHUs. XapaKTepu30BaTh OUOJOTHIO KaK t/lesson/3827 /start/1189
Y paBoM. PoJib 6U0JIOTHH B HayKy, €€ MEeCTO U POJib CPeJIy APYTHUX 40/
bopMHpOBaHHUY COBPEMEHHON HAyYHOU €CTeCTBEHHBIX HayK. [lepeuncyisTh pa3iesbl
KapTUHBI MUpa. CUcTeMa GUOJIOTUYECKHUX | GUOJIOTUM B COOTBETCTBUU C 06'beKTaMHU https://www.yaklass.ru/p
HayK. rn3ydeHus. HaspiBaTh BakHeMIIMe OTPaCIr / biologia/10-
6MOJIOTUYECKUX 3HAHUH U 3aa4H, ctosmiue nepes | klass/predmet-biologii-
ouosiorueit XXI B. 6843996 /etapy-razvitiia-
biologicheskikh-znanii-
6843997
MeTo b1 MeTo/ bl O3HAHUS )KUBOU PackpbIBaTh cojiep>KaHe TEPMUHOB U https://resh.edu.ru/subjec

NMO3HAHUS JKUBOU
npupojbl (1 4)

npypo/ bl (HabJoieHHE,
9KCIIEPUMEHT, ONIMCAaHHUE,
u3MepeHue, KiaccubuKalus,
MO/JieJINPOBaHHUeE, CTATUCTUYEeCKas
06paboTKa AaHHbIX).
JdemMoHcTpanuu: Tabauibl U
cxeMbl: «MeTo/ibl TIO3HAHUS
YKUBOU IPUPOJBI».
JlabopaTopHbIe U
NpaKTU4YeCcKue paboThl:
[IpakTHyeckas pa6orta Ne 1.

MOHSATHM: HAYYHBIX METO/I, METO/bl
vcciel0BaHus. XapaKTeprU30BaTh
OCHOBHbIE MeTO/Ibl TO3HAHUS YKUBOM
NPUPO/Ibl: HAGIIOAEHUE, SKCIEPUMEHT,
OMUCaHUEe, U3MePEHUE, KIacCUPUKALIUS,
MO/ieJIMPOBaHUE, CTATUCTUYECKAs
006paboTKa JAHHbIX

t/lesson/3827/main/1189
44/

«Hcnosb30BaHME pa3IMYHBIX
METO/I0B IPH U3YYEHUHU
OMOJIOTUYECKUX 0O BEKTOB»



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/

Tema 2. ’KuBble cucTeMbl U UX opranusanus (1 4)

buosiornyeckue
CHUCTEMBI,
npouecchl U UX
usydyeHue (1 4)

KuBble cucTeMbl 6UOCHCTEMBI) KaK
npeAaMeT U3ydeHust 6uosioruu. OTandue
YKUBbIX CUCTEM OT HEOPraHUYeCKOHN
OPUPOJBI.

CBoucTBa OUOCUCTEM U UX
pasHooOpasue. YpOBHM OpraHu3anuu
6MOCUCTEM: MOJIEKYJISIPHBIH,
OPraHOM/IHO- KJIETOYHBIH,
OpraHM3MeHHbIH, MONYyJISIMOHHO-
BU/I0BOU, 9KOCUCTEMHbIN
(6uoreoneHOTUYECKUH ), 6UOCHEPHBIH.
Hayku, usy4yariiye 6MOCUCTEMbI Ha
Pa3HbIX YPOBHAX OpraHU3aLUH.
JemMoHcTpauuu: TabauIbI U CXEMBI:
«OCHOBHbIE TPHU3HAKH XKU3HU», «KYPOBHU
OpraHu3al Uy }KUBOW IPUPObI».
O6opynoBaHUe: MOJIEb

MmoJiekyJibl IHK

PackpeiBaTh cosiep)kaHre TEPMUHOB U IOHATHM:
cucTeMa, 61MoJioruyecKas CUCTeMa, 3J1EMEHTHI
CUCTEeMBI, CTPYKTypa 6MOCUCTEMBI, CBOMCTBA
YKHMBBIX CUCTEM, 0OMEH BelleCTB, pa3MHOXKEHHUE,
pPOCT, pa3BUTHE, HACTIEACTBEHHOCTD,
VM3MEHYUBOCTb, Pa3Jpa>kUMOCTb,
3HEPro3aBUCUMOCTb, YPOBHU OpraHU3al UM *KU3HU
(6rocuctem). XapaKTepru30BaTh IPHUHILUIIbI
OpraHU3alUy GMOCUCTEM: OTKPBITOCTb, BbICOKAs
yHOPSAL04YEHHOCTb, CAMOpPETyJIsAL S,
MepapXUiHOCTb.

[lepeuncasaTb yHUBepcalbHble CBOMCTBA XKUBOTO:
e/IMHCTBO XMMHY€eCKOT0 COCTaBa, pa3/paKMuMOCTh,
JIBM>KeHU e, TOMe0CTa3, pOoCT U pa3BUTHE,
HacJe[iICTBEHHOCTb, U3MEHYUBOCTb, 3BOJIIOLIUSA
(mpucnoco6/ieHUe K U3MEHSIOIIAMCS YCI0BUSIM).
[IpyuBOAUTH IpUMeEpPbI GUOCUCTEM PAa3HOI'O YPOBHS
OpraHv3alUy U CPaBHUBATh NPOSIBJIEHUS CBOWCTB
»KMBOTO Ha pa3HbIX YPOBHSIX.

OIr'uC_ «Mog  1mikoJia»
https://myschool.edu.ru/

https://resh.edu.ru/subjec
t/lesson/3827 /train/1189

46/

Tema 3. XMMH4YeCKHil COCTaB U CTPOeHHUeE KJIeTKHU (8 4)

XHUMHYeECKUH
COCTaB KJIETKH.
Boaa u
MUHepaJibHble
COJIN

(14)

XMMHUYECKUH COCTAB KJIE€TKU. XUMHUYECKHEe
3JIEMEHTBhI: MAKPO3JIEMEHTHI,
MUKpO3JieMeHThbl. Bosia 1 MUHepaJibHble
BelecTBa. PU3UKO-XMMUYECKUE
NpOLeCCh], IPOTEKAKLHe B )KUBBIX
cucteMax. DyHKIIMU BOAbI U

MUHEpPAJIbHBIX BELECTB B KJIETKE.
[ToaiepkaHre OCMOTUYECKOT0 6astaHca.
JdeMoHcTpanuu:/lvuarpaMMbl:
«Pacnpenenenre XMMHUYECKHX 3JIEMEHTOB B
HEXUBOU NIPUPOJEY,

«Pacnpenenenre XMMHUYECKHX 3JIEMEHTOB B
YKUBOU NIPUPOJE».

PackpeiBaTh coziepKkaHve TEPMUHOB U NIOHATUH:
3JIeMEHTBI-O0MOTeHbl, MAKPO3JIEMEHTHI,
MUKPO3JIEMEHTbI; MUHEpaJIbHble BElL|eCTBa,
MOJIeKYJ1a BO/ibl KaK JIMII0JIb, BOJOPO/HBIE CBA3H;
rufipopuibHble U rTUpodobHbIE BelllecTBa.
Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOI'0 COCTaBa KakK
OJIHO U3 CBOMCTB )KUBOT0. PacnipesiensaThb
XUMHUYECKUE 3JIeMEHTHI 110 IPyInaM B
3aBMCHMOCTH OT KOJIMYECTBEHHOT'0
Npe/CTaBUTE/IbCTBA B OPTaHU3ME;
XapaKTepHU30BaTh POJIb OT/IeJIbHBIX 3JIEMEHTOB.
BbIABIATE CBA3b MEX/y COCTAaBOM, CTPOEHHEM
MOJIEKYJIbl XMMUYECKOT 0 COeJUHEHUS U eT0
bYHIQDISIMU B KJIETKE

https://resh.edu.ru
/subject/lesson /5397 /start
/283870/
https://www.yakla
ss.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-
Kletki-
6844002 /khimicheskie-
veshchestva-v-kletke-
6844008



https://myschool.edu.ru/
https://resh.edu.ru/subject/lesson/3827/train/118946/
https://resh.edu.ru/subject/lesson/3827/train/118946/
https://resh.edu.ru/subject/lesson/3827/train/118946/
https://resh.edu.ru/subject/lesson/3827/train/118946/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://www.yakla/
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
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Besaku. CocraB
U CTpoeHue
6es1KkoB (1 4)

Besku. CocTaB ¥ CTpoeHUEe OEJIKOB.
AMMHOKHUCJIOTBI — MOHOMePHI O€JIKOB.
He3zamMeHHMble U 3aMeHUMbIE
aMUHOKHUCJIOTHI.

AMUHOKMCJIIOTHBIN COCTaB. YPOBHHU
CTPYKTYPbI O6€JIKOBOW MOJIEKYJIbI
(mnepBuYHas, BTOpUYHas, TpeTUYHAA U
yeTBepPTUYHAsA CTPYKTYpa).
XuMuyeckure CBOMCTBA OEJIKOB.
Buosiornyeckue QyHKIUM 6GEIKOB

PackpeiBaTh cosiepkaHre TEPMUHOB U IOHATHM:
OeJIKH, I0JIMMepbl, MOHOMePBbI, aMUHOKHUCJIOTHI,
NenTUAHAsA CBA3b, NOJUNENTHU], JeHaTypaLus.
XapaKTepHU30BaTh O€JIKM KaK KJIACC OpraHUYecKUX
COeZJMHEeHUH; KJIacCUPULMPOBATh UX 10 CTPOEHUIO
(rnobynsipHble U GUOPUIISPHBIE OEJIKH),
Nepevymrc/IATh U XapaKTepu30BaTh QYHKLUU OeJIKOB

https://resh.edu.ru
/subject/lesson /3840 /start

/163096/

depMeHTBI
6HUO0JIOTHYECKHEe
KaTa/JIu3aTopPbl
(14)

depMeHTbl — OHOJIOTHYECKUE
KaTa/su3aTopbl. CTpoeHue pepMeHTa:
aKTUBHBIN LIEHTP, Cy6CTpaTHas
cnenudruiHOCTb. KopepmeHThl. BUTaMUHBL.
OT- in4us pepMeHTOB OT Heopra-
HUYECKHX KaTa/In3aTOPOB.

Tabauub! u cxeMbl: «CTpoeHHe
depmenTa». 060py0BaHUE:
obopyioBaHUeE JJis IPOBeeHUs
HaOJ/II0IeHU N, U3MEPEHUH,
skcnepuMeHTOB J/laGopaTopHbIe U
NnpakKTHYeCKHe paboThI:
JlabopamopHas paboma Ne 1.
«H3ydyeHune KaTaIUTUIECKOU
aKTUBHOCTU pepMeHTOB (Ha mpumepe
aMuJia3bl UK

KaTaJia3bl)»

PackpbiBaTh cojiep:kaHle TEPMUHOB U MOHATHM:
dbepMeHTbl, aKTUBHbBIHN LIEHTP, CyOCTpaTHas
crnequPpUIHOCTb, KOPEpPMEHThI, OeTKHU-
aKTUBATOPbI U OEJIKU- UHTUOUTOPbL. YKa3bIBaThb
OTJINYUA PepMEHTOB OT HEOPraHUYeCKUX
KaTa/IM3aTOPOB.

O6BACHATD poJib pepMeHTOB B QYHKLIMOHHPOBAHHUH

»KHUBBIX CUCTEM, B IPOMBIIIJIEHHOCTH, B Me€JULINHE, B
HOBCeﬂHeBHOﬁ ’KHN3HH 9eJIOBEKA

https://resh.edu.ru
/subject/lesson/3840/mai

n/163100/
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YrieBoapl YrieBo/ibl: MOHOCaxapuAbl (IJII0K03a, PackpbiBaTh cofiep>kaHle TEPMUHOB U OHSATHIA: https://resh.edu.ru
. JInnuab pu603a U [e30KCUpKr603a), YIJIeBO/bI, MOHOCAXapU/bl, JUCaXapHbl, /subject/lesson/5397 /mai
(14) Jiucaxapujpl (caxaposa, J1aKkTo3a) U IOJIMCAaXapU/ibl, TJIFOK033, pu603a, Ie30Kcupubo3a, | n/283874/

noJsiMcaxapubl (KpaxmaJsl, rJIMKOTEH, caxapo3sa, JIaKT03a, MaJIbT033, 1]eJIJ110J103a

11eJ1J110J1033). (kseTyaTKa), KpaxMaJi, [JIMKOTeH; JIUITUAbI,

Buosiornyeckue GQyHKLUU yIa€BOJ0B. TpUIrJIULEepUAbl ((KUPHI, Macaa), pochoaunuzpl,

JIunuael: TPUTJIULLEPUADI, CTEPOUJBbI.

docdonunubl, CTepoU/bl. XapakTepru30BaTh yIA€BO/bI, TUIH/bl KaK KJIACC

I'napodunbHo- ruzpodobHbIE CBOMCTBA. OpraHHUYeCcKUX COeJMHEeHUHN.

Buosiornyeckue GQyHKIUH JTUTTUAOB. KnaccuduuupoBaTh yrjeBobl U IUIHAbI 10

CpaBHeHHUE YTJIEBO/IOB, OEJIKOB U JIMIIUZOB | CTPOEHUIO; TEPEUUCATh QYHKIIMU YTJIEBOJIOB U

KakK JUnuoB. CxeMaTU4YeCKH U306paxkaTb CTPOEHUE

HMCTOYHUKOB SHEPTHUU. MOJIEKY.T

yIJIEBOJIOB, JIUIIU/ OB

Hyk/s1ienHOBBIE HyxnenHoseie kucaoTsl: JITHK v PHK. PackpeiBaTh cofepkaHie TEPMUHOB U IOHATHM: https://www.yakla

KUCJAO0ThL. AT®
(14)

HyksieoTuabl — MOHOMepPbI HyKJIEMHOBBIX
kucaoT. CtpoeHue U pyHkuuu JJHK.
Ctpoenue u pynkuuu PHK. ATO:
cTpoeHue U QYHKLHH.

JAemoHcTpauuu: [loptpeTsr: k. YOTCOH,
®. Kpuk, M. Yuikuuc, P. @paHkauH.
Tabsunpbl ¥ cxembl: «HykenHoOBbIE
kucaoThbl; JIHK», «brocuHTe3 Genkay,
«CtpoeHue mosiekyJibl ATO».
O6opynoBaHUe: CBETOBOM MUKPOCKOII,
MUKpONpenapaThl

Jle30KcHupuOoHyKIernHoBas kucaoTa (JHK),
puboHyksenHoBas kuciaoTa (PHK), Hykneotun,
NOJIMHYKJIEOTHU/AHAS 1ieNb (MOJUHYKIE0THU/),
KoMIJIeMeHTapHOCTb, pyHkuuu JHK (xpaneHue
Y nepeavya

HacJseJiCTBeHHOW nuHpopManuu); Bujbl PHK
(nHdpopMalMOHHas!, TpaHCIIOPTHas,
pubocoMaJsibHas); ageHo3uHTpudochat (ATD),
MaKpO3pruyeckas CBsi3b.

XapaKTepUu3upoBaThb HYKJEMHOBbIE KUCJIOThI KaK
XUMHUUYECKUE COeJUHEHUS] U HOCHUTEH
HacJseZicTBeHHOU nHopmanuu. OTMevyaThb
0COGEHHOCTH CTPOEHUS MOJIEKYJT HYKJIEMHOBBIX
kucaoT (JHK, PHK) u AT®

ss.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-
kletki-
6844002 /khimicheskie-
veshchestva-v-kletke-
6844008 /re-0397d721-
2ad3-4284-82e3-
95458fe21f5¢
https://resh.edu.ru

/subject/lesson/3840/mai

n/163100/
https://resh.edu.ru/subje

ct/lesson/3840/train/16
3102/
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HcTtopus

1 METO/bI
U3y4eHus
KJ/IETKH.
KineTtoyHas
Teopus
(14)

Hutosioruss — Hayka o kjieTke. KieToyHas
TeopUusi — NpUMep B3aUMOJeUCTBUSA UJIEN U
$aKTOB B HAy4YHOM [MO3HAHUU. MeTo bl
U3y4eHUs KJIeTKHU.

AemoHcTpauuu: [loptpetsl: A. JleBeHIYK, P,
['yk, T. llIBann, M. lllnenpen, K. M. bap, P.
Bupxos.

PackpeiBaTh cosiepkaHre TEPMUHOB U IOHATHM:
KJIeTKa, LIUTOJIOIMA; PaCKpbIBaTh COZlepKaHue
NI0JIOXKEHNU M KJIeTOYHOU TeopuHu. [lepedyucnars u
XapaKTepHU30BaTh OCHOBHbIE METO/bl U3y4EeHHUS
KJIeTKH (IIpUTrOTOBJIEHUE CPe30B, OKpallXBaHHUe,
MHUKPOCKONIUPOBaHUE, LeHTPUPYTUpOBaHUE,
KyJIbTBUPOBAaHHUeE KJI€TOK U TKaHeMH)

https://resh.edu.ru
/subject/lesson /5397 /start

/283870/

https://www.yakla
ss.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-
Kletki-
6844002 /khimicheskie-
veshchestva-v-kletke-
6844008

KieTka Kak
1eJIOCTHas
»KMBas
cucrema (1 4)

KiteTKa Kak Lie/10CTHad )KUBasd CUCTEMa.
O6uive NpyU3HAKU KJIETOK: 3aMKHYyTasl
Hapy»xHasi MeMOpaHa, MmoJsiekyJbl JIHK kak
reHeTU4YeCKUH annapar, CUCTeMa CUHTe3a
6esika. TUNbI KJIE€TOK: 3yKapuouyecKas u
npokapuotruyeckas. 0cCo6eHHOCTH
CTPOEHHUS NPOKAPUOTHUYECKOH KJIETKHU.
KineToyHas creHka 6akTepuid. CTpoeHue
3yKapUOTUYeCKOU KJeTKU. OCHOBHBIE
OTJIMYMUSA PACTUTEJIBHOU, "KUBOTHOU U
IPUOHOMN KJIETKH.

[loBepXHOCTHBIE CTPYKTYPbl — KJIE€TOYHAsA
CTeHKa, IJINKOKAJIMKC, UX QYHKLIUU.
[lnasmMaTuyeckass MeMbpaHa, e€ CBOMCTBA U

bYHKIMU.

PackpeiBaTh cosepkaHve TEPMUHOB U IOHATHM:
KJIETKHU (3yKapuOTHYecKas, IpOKapuoTHUYecKas),
nJia3aMaTuyeckas MeMbpaHa (mia3majiemMma),
IJIMKOKAJIMKC, TPAHCIIOPT BellecTB (IacCHBHbIH,
aKTUBHBIN), 3HA0LMTO3 (paronyTos, MMHOLMTO3),
9K3011MTO3, KJIeTOYHas CTEHKA, HyKJIe0u/.
CpaBHUBATb MeXy

cob60¥ 3yKapuOTHUYeCKHe U IPOKAapUOTHUYECKHUE
KJIE€TKH; OTMeuYaThb CX0/[CTBO U pa3/iMyus B
CTPOEHUH KJIETOK OAaKTepUH, )KUBOTHBIX, paCTEHUH
Y rpUb6OB

https://resh.edu.ru/subjec
t/lesson/3840/start/1630

96/
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CTpoeHue 3yKa-
pHUOTHUYECKOM
KJIETKHM

(14)

[uTonsazma u ee OpraHoOU/ibl.
OxHOMEMOpaHHblE OPraHOU /bl KJIETKU:
JIIC, annapat 'osibKH, IU30COMBI.
[TolyaBTOHOMHbIE OPraHOUAbI KJIETKHU:
MUTOXOHJPHUH, IJIACTU/BI.
[IpoucxoxaeHue MUTOXOHPUHN U NIJIACTUJ,
Buabl niactup,

HeMeMO6paHHbIe OPraHOU/Ibl KJIETKHU:
pU6OCOMBI, KJIETOYHBIN LIEHTP, IeHTPHUOJIH,
PECHUYKH, KT'YTUKU. DYHKIIMU OPraHOU/I0B
KJIeTKU. Bkirodyenus. Aapo —
PETYNSATOPHBINA LIEHTP KJIETKH.

CTpoeHue sajpa: sjiepHasi
000J104Ka, KapuoIJjia3Mma,
XpOMaTHH, S PBILIKO.

XpoMoCcOMBI. TpaHCIOPT BellecTB

B KieTKe. JlabopaTopHble H
NpaKTUu4YecKue padboThl:

Jlabopamopuas paboma N¢ 2. «3yyeHue
CTpPOEHUs KJIETOK pacTeHUH, )KUBOTHbBIX U
6aKTepui 0J, MUKPOCKOIIOM Ha FOTOBBIX
MHUKpoIpenapaTax U UX ONHCaHue»

PackpeiBaTh cosiepkaHre TEPMUHOB U IOHATHM:
LUTOIJIa3Ma, OPraHOW/ibl, IHA0MJIa3MaTHYeCKast
cetb (II1C), annmapat 'osbKY, TU30COMBI,
BaKyO0JIb, MUTOXOH/IPWH, IJIaCTU/ bl
(xJioponJIacThl, XPOMOILJIACThI, IEUKOIJIACTHI ),
pU60COMBI, MUKPOTPYOOUYKH, KJIE€TOUYHBIN LEHTP
(ueHTpOCOMA), pECHUYKH, KT'YTUKH, BKJIIOUEHUS,
A7po, AflepHas 060J104Ka, KapUoI/aa3Ma,
XpPOMAaTHH, JPbILIKO, XxPOMOCOMbL. ONUCHIBAaTh
CTpPOEeHUE 3yKapUOTUYECKOHN KJIETKHU 110
M300paKeHUAM U Ha MUKpoOIlpenaparax;
KJ1acCCUGULUPOBATh OPraHOUAbl B 3aBUCUMOCTH
OT 0COOEHHOCTEN UX CTPOEHUS
(oiHOMeMOpaHHbIe, ByMeMOpaHHbIe,
HeMeMOpaHHbIe); OMUCbIBATh QYHKIUU KAXKI0T0
OpraHOU/a B KJIeTKe. XapaKTepHU30BaTh
KJIETOYHOE /]P0 KaK MeCTO XpaHeHHUs, nepeadyu
(yZBOEeHHE XpOMOCOM) U peanu3anuu
(TpaHCKpUINLUSA) HACAeLCTBEHHOU HHOpMaLUU
KJ1eTKU. [lepeyrcisiTh U onucbIBaTh KOMIOHEHTHI
Aa/pa ¥ uX QyHKIHUM.

OI'dC «Mog mKoJa»
https://myschool.edu.ru/
https://resh.edu.ru/subijec
t/lesson/3847 /main/8620/

https://resh.edu.ru/subjec
t/lesson/3847 /train/8622/

https://www.yaklass.ru/p
/ biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-
kletki-6844002 /Kkletki-
predstavitelei-raznykh-
tcarstv-6844006/re-
c49d627c-7a2f-45cd-
8009-f1511e6b7977
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O6MeH

BellleCTB.
IlnacTuyeckui
00MeEH.
doTocuHTE3.XEM
ocuHTe3 (24)

O6MeH BellecTB, UJIU MeTab0JU3M.
Accumunsanus (n1acTu4ecKkuid o6MeH) 1
JUCCUMUNALMSA (3HEpreTUYeCKUH 0OMeH )
— JiBe CTOPOHbI eJJUHOT0 Mpolecca
MeTabosiu3Ma. PoJib 3aKOHOB COXpaHEeHUs
BellleCTBa U SHEPTrUUU B IOHUMaHUHU
MeTabosin3Ma. Tunbl o6MeHa BeleCTB:
aBTOTPOHBIN U reTepoTpodHBIN. Posib
bepMeHTOB B 0OMeHe BEIECTB U
npeBpalleHUU IHEPTHUU B KJIETKeE.
®doTtocunTe3. CBeTOBast U TeMHOBas $pa3bl
doTocuHTE3A.

Peaknyu ¢poTocunTesa. IGPEKTHUBHOCTD
doTocuHTe3a. 3HaueHHe POTOCUHTE3A /1
»KU3HU Ha 3eMJie. BivsiHue yCI0BUM cpefibl
Ha GOTOCHHTES U CIIOCOOBI OBBILIEHUS €T0
HPOAYKTHUBHOCTH Y KYJbTYPHBIX
pacTeHuU. XeMOCHUHTE3.

PackpeiBaTh cosiepkaHre TEPMUHOB U IOHATHM:
0OMeH BelleCTB U IpeBpallleHue 3HepTrun
(MeTab0Js1M3M), aCCUMUALMS, IACTUYECKUN
00MeH, AUCCUMUJISALMS, SHEPTeTUYEeCKUU 0OMEH,
doTocunTes, poTos113, OCPOPUIUPOBAHHUE,
NIepeHOCYUK IPOTOHOB, XEMOCUHTE3.

OnuceiBaTh GOTOCHUHTES, IPOLLECCHI, IPOTEKAIOLHE
B CBETOBOU U TeMHOBOMU da3ze. BoiABAATH
NPUYHMHHO-CJIeICTBEHHbIE CBSI3U MEX/Y
NOrJIOLUEHUEM COJTHEYHOW 3HEPTUH XJI0OPOPULIIOM
¥ cuHTe30M MoJsiekys AT®. CpaBHUBAaTb UCXOHbIE
BeleCTBa, KOHEYHbIe IPOAYKTHI U YCI0BUS
NPOTEKAHUSI peaKIM CBeTOBOW U TEMHOBOM (asbl
¢doTocuHTE3A.

CpaBHUBaTb GOTOCHHTE3 U XeMOCUHTe3. OLleHUBaTh
3HaueHHUe POTOCHMHTE3a U XeMOCUHTe3a [/l )KU3HU
Ha 3eMJie

PI'C «Mog mkoJa»
https://myschool.edu.ru/

https://resh.edu.ru/subjec
t/lesson/3917 /start/46777

/

https://resh.edu.ru/subije
C
t/lesson/3917 /main/467

81/

https://www.yaklass.ru/p
/ biologia/10-
klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
6844011 /avtotrofnoe-i-
geterotrofnoe-pitanie-
kletki-fotosintez- 6844014

JHepreTuyecKum
o6meH (1 4)

JHepreTU4YeCKU 0OMEH B KJIETKe.
PacuiensieHue BelecTs, BbljieJIeHUE U
aKKyMyJIUPOBaHUE 3HEPTUH B KJIETKE.
JdTanbl 3HepPreTUYeCKOro ooMeHa.
['nukosin3. BpoxkeHue U ero BU/bl.
KucnoponHoe okrcieHue, MW KJIETOYHOE
AbixaHue. OKUCIUTENbHOE
docdopunrpoBaHue.
3dPeKTHBHOCTbIHEPTETUUECKOTO 0OMEHA

PackpeiBaTh cosepkaHve TEPMUHOB U IOHATHM:
3HepreTUYeCKU 0OMeH, IJIMKOJIM3, MOJIOYHOKUCJIOE
OpoKeHHe, CHUMPTOBOE OpOKEHHE, OHOJIOTUYECKOe
OKUCJIEHHE, KJIETOUHOE JIbIXaHHUe, IUCCUMUJIALINS,
dbepMeHT.

XapakTepu3oBaTb 0OMEH BelleCTB U MpeBpalleHue
3Hepruu (MeTab0JIM3M) KaK O/JHO UX CBOUCTB
*KUBOro. [lepeyncasiT 0COGEHHOCTH
NJIACTUYECKOT'0 M IHEPTeTUYeCKOro obMeHa B
KJIETKe; yCTAHABJIMBATb B3aUMOCBSI3b MEX/[y HUMHU.
PazsinyaTh THUIbI 0OOMeHa BellleCcTB B KJIEeTKe:
aBTOTPOQHBIN U reTepoTpoPHbIN. ONUChIBATh
3Tanbl 9HEPTeTUYECKOT0 06MeHa
(MOATOTOBUTENBHBIN, 6€CKHUCI0POHbBIH,
KHCJIOPOAHBIN) U CPABHUBATD UX MEX/Y COOOM.
XapaKTepHu30BaTh peaKIuU IJIMKOJIN3a, OpOXKeHHs,
kneréduoro JIbIXaHHS; BbISIBJISATh NPUUHMHHO-
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c/1eiICTBEHHbIE CBA3U MeX/y INIMKOJIU30M,
KJIETOYHBIM JIbIXaHHEeM U CUHTe30M MoJiekysa1 AT

buocuHTes Peakuyu MaTpU4YHOT O CUHTE3a. PackpeiBaTh cosiepkaHre TEPMUHOB U IOHATHM:
6esiKa (24) ['eneTnyeckas uHpopmauusa u JJHK. reH, FeHeTUYEeCKHUH KO/, MATPUYHBIA CUHTE3,
Peanusanus reHeTuye- CKOU TPaHCKPUNLUS, TPAHCASLUS, KOJOH,
MHbOpMaIMU B KJIETKe. aHTHUKOJIOH, pub0COMa, LieHTpaJibHas JorMa
['eHeTHUYeCKU KOJ, U eT0 CBOM- CTBa. MOJIEKYJISIpHOU 6uosoruu. OnpenensiTh
TpaHckpunius — Ma- TPUYHbIN CUHTE3 CBOMCTBA reHeTUYECKOT0 Ko/la (TPUIJIETHOCTb,
PHK. TpaHc- nsuss — 6UOCUHTE3 6esiKa. O/ITHO3HAYHOCTb, BBIPOXKAEHHOCTb,
dtanbl TpaHcasanuu.KoaupoBa- Hue YHUBEPCAJIbHOCTD, HENTIEPEKPbIBAEMOCTb, HETpe-
aMUHOKHUCJIOT. Posb pubo- com B PBIBHOCTB). ONUChIBATh 3TAlbl peain3aluu
O6HOCUHTEe3e beJiKa. HacJeICTBEHHOU HHpOopMal i BKJIETKE.
Hek/1eTO4YHBI HexksieToyHble GOPMBI ) KU3HU — BUPYCHI. PackpbiBaTh cofiep:kaHUe TEPMUHOB U NOHATHUM: https://resh.edu.ru/subjec
e ¢opmMbI UcTopusioTkpbiTus BUpycoB (/. U. BUPYC, BUPYCOJIOT U, Kallcuyj, baktepuodar, Bupyc | t/lesson/5352/start/2957
’KU3HU M BaHOBCKUM). MMMyHoaedunuTa yesoBeka (BUY), onkorennole | 8 0/
— Oco6eHHOCTH CTPOEHUS U XKU3HEHHOTO BUpYyCbl.XapaKTepHU30BaTb BUPYChI KaK
BHPYCbI nukaa BupycoB.baktepruodaru. bosnesnu HEKJIETOYHYI0 GpOpMYy KU3HU;
(14) pacTeHUH, >)KUBOTHBIX U YEJIOBEKA, 0COOEHHOCTH CTPOEHUS Y KU3HEHHBIN

https://resh.edu.ru/subjec

BbI3bIBaeMble BUpycaMU. Bupyc
uMMyHoZebunuta yeaoseka (BUY) —
Bo36yauTesnb CIIM/la. O6paTHas
TPaHCKPUIIUS, peBepTa3a, UHTerpasa.
[IpoduakTHKa pacnpocTpaHeHUs
BUPYCHbIX 3a60JIeBaHUH.

UK BUPYCOB. ONMUCHIBATD KU3HEHHBIN [UKJI
BUpYyCca UMMYHO/leQUIIMTA YeJI0BEKA; pa3/IniaTh
Ha pucyHkax BTM (Bupyc TabauHOi MO3auKH),
6akTepuodar, BUY. 060cHOBBIBATh U COOJIIOJATh
Mepbl NPOPHUIAKTUKU PACIPOCTPAHEHUS
BUPYCHbIX 3a00/1eBaHUM (pecnupaTOpPHbIE,
KeJIyJOUHO-KUIIIeuHble, KJelleBor 3H1edauT,
BUY-nHpekus)

t/lesson/5352/main/2957
84/

https://resh.edu.ru/subjec
t/lesson/5352 /train/2957

86/

https://www.yaklass.ru/p
/ biologia/10-
klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
6844011 /biosintez-belka-
6844018
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Ku3HeHHbIN
MK

KJIEeTKH.
Jenenue
KJeTKMU. MUTO3

(14)

KieTo4YyHbIN LMK, UJIH KWU3- HEHHbBIN LIUKJI
ki1eTku. UH- Tepdasa u mutos. [Iponeccel,
npoTrekawue B uHTepdaze.Pennkanus
— peakuua MmaTpuyHoro cuHTesa JIHK.
CtpoeHue XxpoMoCcoM. XpPOMOCOMHBIN
Habop — KapuOTHUIL. JJUNJIOUJHBIN U
ranJiouIHbI XxpOMOCOMHBIE
HabopbL.XpoMaTH/bI.

[LInTos0rnYecKre OCHOBEI

Pa3MHOEHUS U UHAUBUY- aJIbHOTO
Pa3BUTUSAOPTraHU3MOB. JlejieHue KJIEeTKU
— MUTO3.

Ctaguu muTo3a. [Ipoueccsy,
NPOUCXOAsUIAE HA PAa3HbIX CTaJUAX
MUTO3a. Buosiornye- ckuii CMbICJI MUTO3a.
[IporpaMmMupyemasi rubesib KJIEeTKH —
anonTtos. JlJabopaTopHblie U
NpaKTU4YecKue padoThl:

JlabopamopHas paboma Ne 3.
«HabsroieHre MUTO3a B KJIeT-Kax KOHYHUKa
KOpellKa JiyKa Ha FOTOBBIX
MHUKpoIpenapaTax»

PackpeiBaTh cosiepkaHre TEPMUHOB U IOHATHM:
KJIeTOYHBIM LIUMKJI, MHTepdasa, pennKanus,

XpOMOCOMA, KApUOTHUI, FAlJIOUIHbIH, JUIJIOUJHBINA

XPOMOCOMHBIY Hab0p, XpOMaTHU/Abl; MUTO3; €r0
ctaguu: npodasa, Metadasa, aHadasa, Tesodasa.
OnuchIBaTh XKU3HEHHBIW LIUKJI KJIETKY;
NepevyrcasTh U XapaKTepru30BaTb IepHUO/ibI
KJIETOYHOTO IIMKJIa, CPAaBHUBATh UX MEXK/Y COOOM.
OnuceIBaTh CTPOEHHE XPOMOCOM, KAPUOTHUIIOB
OpPraHM3MOB, CPaBHUBATbh XPOMOCOMHbIE HAOOPHI
KJIETOK.

CpaBHUBAThb CTaiuu MUTO3a. PazinyaTte Ha
MUKpOIpenapaTax U pucyHKax

CTaJJU¥ MHUTO3a.

PackpbiBaTh 6M0J10rMYEeCKUNA CMBICJI MUTO3a.

PI'C «Mog mkoJa»

https://myschool.edu.ru/
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dopmbl ®opMbl pa3MHOXKEHUSA Opra- HU3MOB: PackpeiBaTh cosiepkaHre TEPMUHOB U IOHATHM: @®T'UC «Mod mikosia»
pa3MHoO- )KeHusi | 6GecrnoJioe ¥ oJioBoe. Buibl 6ecrosioro pPa3MHOXKEHHUE, KJIOH, I0JIOBbIE KJI€TKH (FraMeThl), https://myschool.edu.ru/
OpraHuU3MoOB pa3MHOXe- HUA: leJieHre Ha/lBoe, 110Y- AWLEK/IeTKa, CIepMaTO30K /i, 3UT0Ta, ieJIeHre
(14) KOBaHHE OZJHO- U MHOTOKJIe- TOYHBIX, Ha/|Boe, I0YKOBaHUe, Clopyisanusd, pparMeHTa-
Copoo6pa3oBaHUe, BeTeTaTUBHOE 1|1fl, BeTeTaTHBHOE Pa3MHOXXeHHE, CEMEHHOE
pa3MHoxeHHe. UcKyccTBeHHOe pa3MHOXeHUe, ONblIeHHe, IBOWHOE
KJIOHUPOBa- HMe OpraHU3MOB, ero 3Haue- OIJIOZIOTBOPEHME, I0JI0BbIE 3KeJie3bl, CEMEHHUKH,
HUe JIJ1S CeJIeKLUH. AWYHUKHY, OIJIOJOTBOpPEHUe (Hapy>KHOE,
[los10BO€e pa3MHOXeHUE, ero OTINYUs BHyTpeHHee). XapaKTepu30BaTb 0COOEHHOCTH U
oT 6ecroJioro. 3Ha4YeHUe 6ecrnoJsIoro U MoJoBOro Cnoco6oB
pPa3MHOXKEHMUS.
Boeizie1iTh BU/Ibl 6€CI0JI0r0 Pa3MHOMXKEHUS;
BBISIBJISATh B3aMMOCBSA3U Mex1y GopMaMu U
Croco6aMu pa3MHOXKeHHUS U UX OUOJIOTUYECKUM
3HaueHUeM. BiajieTb npréMaMuy BereTaTUBHOTO
pPa3MHOXKeHUS KyJIbTYPHBIX pacTeHUH (Ha
npuMepe KOMHAaTHBIX).
Meiio3 (1 4) Meiios. CTaguu menosa. [Ipo- neccel, PackpeiBaTh cosepkaHve TEPMUHOB U IOHATHM: PI'UC «Mog mKoga»

IPOUCXOALIMeE Ha CTaJUsAX Melo3a.
[loBesieHue xpomocoM B Mero3se. Kpoc-
cuHroBep. buosiornyeckui cMbIC/I U
3HayeHUe Melo3a.

Mel03, KOH'bIOTalMs XPOMOCOM, IEPEKPECT
(KpocCcHHIOBep) XpOMOCOM, FraMeThl.
XapakTepHu3oBaTb Me03 KakK CII0CO6 KJIETOYHOTO
JleJIeHusl; ONMChIBaTh MeH03 N0 CTaiUsIM; CPaBHHU-
BaTb CTa/IUH

Melo3a M MUTO3a. Pa3/imyaTh Ha pUCYHKax CTaJUU
Mel03a; pacKpbIBaTh 6M0JIOrMYeCKOe 3HaYeHHe
Meno3a

https://myschool.edu.ru/
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O6pa3oBaHue 1

[aMeToreHes — npouecc 06- pa3oBaHUs

PackpeiBaTh cosiepkaHre TEPMUHOB U IOHATHM:

PI'C «Mog mkoJa»

9 pa3BuTHE MIOJIOBBIX KJIETOK Y >KUBOTHBIX. [10/10BbIE raMeToreHes, CiepMaToreHes, OOreHes, https://myschool.edu.ru/
MOJIOBBIX »KeJie3bl: CEeMEHHUKU U AMYHUKU. 06pa- CrlepMaTO30H/l, aKPOCOMa, AAMLIeK/IeTKa, I0JIsIpHbIe
KJIETOK. 30BaHUE U PAa3BUTHE MOJIOBBIX KJIETOK — | TeJblia.
Om10A0TBOpPEHM | ramMeT(crepMaTo30- U/, sileKjieTKa) — XapakTepHu30BaTb 0COGEHHOCTU raMeToreHesa y
e(14) criepma- ToreHes u ooreHes. 0co6eHHO- >KUBOTHBIX U €ro CTa/IuH, 0JI0BbIE KJIETKHU
CTU CTPOEHUS SIUIEKJIeTOK U *KUBOTHBIX U ONIMCHIBATb POLECC UX PA3BUTHSI.
cnepMaTo30u/10B. ONJI0J0TBO- peHUE. CpaBHUBATh CliepMaTOreHe3 U 0OTeHes.
[lapTeHoreHes. OnucbIBaTh OMJIOZL0TBOPEHUE, OHOJIOTHYeCKOe
JlabopaTopHbIe U IPAaKTUYe- CKue 3HauYeHHUeE OIJIOJOTBOPEHHUS
pa6oThl: /labopamopHas paboma Ne 4.
«H3yyeHue cTpOeHHs MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»
UHauBuayansHo | UHAMBUAYa/lbHOE pa3BUTHe (OHTOreHe3). | PackpbiBaTh cofiep:kaHWe TEPMUHOB U NOHATHUM: PI'UC «Mog mKoga»
0 € pa3BuTHe IMOpHUOHANIbHOE PAa3BUTHE OHTOreHe3, 3MOpHOreHes, 3UroTa, ApobjeHue, https://myschool.edu.ru/
opranu3moB (1 | (sm6puoreHes). dTa-Nbl SMOPUOHAIBHOIO | 6JIacTOMepbI, MOpYJa, 61acTyJ1a, 6/1aCTOLE b,
4) pa3BUTHSA ¥ NO3BOHOYHBIX YKUBOTHBIX: ractpyJia, HelpyJia, OpraHoreHes; 3apo/ibllieBble

JipobJieHue, racTpyJIsLus,
opraHoreHe3.[locTaMbproHa/b- HOe
pasBuTHe. TUIBI NOCT- 9MOPUOHAIBHOTO
pa3BUTHS: IPsSAMOe, HenpsiMoe (JINYH-
HOYHOe). BavsiHue cpe/ibl Ha pa3BUTHE
OpraHusMoB; GpaKTo- pPbl, CHOCOOHbIE
BbI3bIBATh BPOX/AEHHbIE YPOACTBA. PocT U
pa3BuTHe pacTeHUu. OHTOreHes
[IBETKOBOTO pacTe- HUS: CTPOEHHE CEMEHH,
CTa/IUH pa3BUTHUS.

JINCTKU: 9KTOZlepMa, Me30/iepMa, 3HTO/lepMa;
NOCT3MOpPHOHATIbHOE pa3BUTHE: IPSIMOE U
HemnpsiMoe (JIMYMHOYHOe); MeTaMopd o3,

Meracrnopa, MUKpoCnopa, blJibIieBO€E 3€PHO,
CIIepMHUH, 3apOAbILIEBbIN MELIOK, IBOMHOE
ormsiofoTBOpeHue. OnpesesATh 3TAlbI
5MOGPUOHAJILHOI'0 Pa3BUTHSA XOP/0BbIX HA CXeMaX

Y IpenapaTax ¥ ONUChIBaTh POLLECCHI,
NPOMCXOJAlIMe Ha KaXK0M

sTane. CpaBHUBATb IePUO/ bl OHTOTEHE3a; MPSAMOE U
HenpsiMoe (JIMUUHOYHOE) NOCTIMOPUOHA/IbHOE
pa3BUTHE, 3apO/IbILLIHN YeJIOBEKA U APYTUX
XOp/IOBBIX.

Tema 6. Hacsie ,CTBEHHOCTh U U3MEHYUBOCTb OPraHM3MoB (8 4)
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F'eneTnka [IpegMeT 1 3a/ja4u reHeTUKU. Posib PackpbiBaTh cofepxaHie TEPMHUHOB U NOHATHM: https://resh.edu.ru
— HayKa o IUTOJIOTUH U SMOPHOJIO- TUH B reH, TeHOM, TeHOTHUI, GeHOTHII, XPOMOCOMBI, /subiject/lesson /5385 /train
HacJIeACTBEHHOC | CTAaHOBJIEHUH reHeTH- KU. BKiag, aJlyieJibHbIE TeHbI (aJlJ1eih), TOMO3HUT0Ta, /119870/
TUH POCCUHCKUX U 3a- pyOEKHBIX YUEHBIX B reTepo3uroTa, JOMMHAHTHbINA IPHU3HAK (reH),
U3MEHYUBOCT pa3BU- THEe FeHETUKU. MeTo/1bl TeHETUKHU peLecCUBHBIN IPU3HAK (reH), YucTas JUHUS, https://resh.edu.ru
u(14) (rubpuposioruye- CKUH, rubpuz, /subject/lesson/5386/sta
[IUTOTE€HETUYECKUH, MO- JIEKYJISIPHO- [lepedyuncasiTb U XapaKTepPU30BaTh METO/bI rt
reHETUYECKUH ). reHeTHUKU: TUOPUJ0JI0TUYECKUH, [IUTOTeHeTHYe- /301065/
OcHOBHBIE TeHeTHYeCKHe [10- HATUS. CKHUU, MOJIEKYJIIPHO- FTeHeTUYECKUY;
['eHeTHUYecKasi CHMBO- JIUKQ, UCNOJIb3yeMasi | IOMUHAHTHbBIE U pelleCCHUBHbIE MPU3HAKHU https://www.yakla
B CX€e- MaxX CKpeL[MBaHUH. TOCEBHOM» pacTeHUH U )KUBOTHBIX. [l0/1b30BaThCSA ss.ru/p/biologia/10-
reHeTUYEeCKON TEPMHUHOJIOTHEN U CUMBOJIMKOHN klass/zakonomernosti-
JIJIsl 3aIIMCU TeHOTUIMMYECKUX CXeM CKpellBaHHUs peredachi-
nasledstvennykh-
priznakov-
6844028 /istoriia-
razvitiia-znanii-o-
zakonomernostiakh-
nasledovaniia-priznakov-
6844029
3aKOHOMEepPHOCTH| 3aKOHOMEPHOCTH HacJieJ0BaHUS PackpbiBaTh cojiep:kaHUe TEPMUHOB U NOHATHM: https://resh.edu.ru
Hac/JeJ0BaHUA IPHU3HAKOB, yCTAHOBJIEH- Hble I MOHOTH6PHUHOE CKpelrBaHue, GeHoTunM4eckue | /subject/lesson/5386/mai
NPU3HAKOB. MenpesnieM. MoHOrMGpUIHOE rpynibl, THOPUA0JI0TUYECKUN METO/I,YUCThIE n/301069/
MoHOru6puHoOe | cKkpelBaHue. 3aKOH eIMHO00pa3us JINHWMY, JOMUHUPOBaHUeE reHoB (M0JIHOe, HemoJI-
CKpelIuBaHHUe ruOpHU/IOB MeP- BOTO MoKoJieHUs. [IpaBusio | Hoe), paciensieHue B noToMcTBe. ONMUChIBaTh https://www.yakla
(14) JIOMMHUPOBAHHUS. 3aKOH pac- liemnJieHus MeTOJMKY nmpoBeieHus . MeH/ie/ieM ONBITOB O ss.ru/p/biologia/10-
NpU3HAKOB. ['Mno- Te3a U3y4YeHUIO klass/zakonomernosti-
YHUCTOTHI raMeT. [IoJIHOe U HemoJIHOe HacJeI0BaHUs OJJHOU Mapbl IPU3HAKOB Y peredachi-
JIOMUHUPOBAHUE. nasledstvennykh-
priznakov-
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ropoxa noceBHoro. PackpbIBaThb cojiep:kaHue
3aKOHOB eIMH000pa3usl rM6pPU/0B IEPBOTO
MOKOJIEHUS Y 3aKOHa pacuienieHus. O6bsCHATh
TMIO0Te3y YUCTOThI raMeT. 3alUCbIBaTh CXEMBbI
MOHOTUOPUHOIO CKpeLMBaHUsA, 06bCHATD €r0o
[[MUTOJIOTUYECKHE OCHOBBI M pelllaTb FreHeTUYECKUE
3a/jla4yy Ha MOHOTUOpPH/IHOE CKpellBaHue

6844028 /nasledovanie-
priznakov-pri-
monogibridnom-
skreshchivanii-6844031
https://www.yakla
ss.ru/p/biologia/10-
klass/zakonomernosti-

peredachi-
nasledstvennykh-

priznakov-

6844028 /analiziruiushch
ee-skreshchivanie-
6844033

Auruopu

/L Hoe
KpelluBaHHe.
3aKoH
HEe3aBUCUMOT0
HacJie-

A OBaHUS
NpU3HAKoOB (1

4)

JlurubpuiHoe cCKpelujrBaHre. 3aKOH
HE3aBUCUMOTO HacJie- JOBaHUA
NPpU3HAKOB. lluTOre- HeTUYeCKHUe OCHOBBI
JIUTU0- pUJIHOTO

CKpelvBaHUAa. AHAJIU3UpYIOlee
CKpelvBaHHUe. Mcnosib30BaHUe
aHa/IM3UPYIOLLEro CKpelluBaHUs A1
omnpe/iesieHUsI TeHOTHUIIa 0COOU.

PackpbiBaTh coZiep>kaHue TEPMUHOB U MOHSTUH:
JUTMOpUIHOE CKpellMBaHNUe, aHaJIU3UpYolee
cKkpelMBaHue.OnurceIiBaTh onbIThI [. MeHaesns o
M3y4YeHHUIO HacJleJ0BaHus [BYX ap NPU3HAKOB Y
ropoxa noceBHOro. PackpbiBaThb coZiep>kaHue
3aKOHA He3aBUCHUMOT0 HacJieJJOBaHUsI MPU3HAKOB.
[IpuMeHATh MaTEMAaTUYECKUIN PACUET C MOMOIIbIO
MeTo/ia IepeEMHOXKEHHsI BEPOSITHOCTEN U 3aIKCh C
NMOMOIIbI0 GEHOTUNHYECKUX PAUKAJIOB
pacuienjieHus IpU3HaKOB Y MOTOMKOB 1O
dbeHOTHNY ¥ TeHOTUITY.
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priznakov-pri-

digibridnom-
skreshchivanii-6844035

CuensieHHOe CuensieHHOe HacJie/loBaHUe NPU3HAKOB. PackpbiBaTh cofiep:kaHWe TEPMHUHOB U IOHATHUU: https://resh.edu.ru
HacJieJ0BaHU Pa6ora T. Mopra- Ha 110 CIIeNIJIEHHOMY ClleMJIEHHOE Hac/leJoBaHKe MPU3HAKOB, pekoMou- | /subject/lesson/4755/start
e Ipu3Ha- Hac/es0- BaHUIO reHoB. Hapyuenue Hal KA reHOB, FTeHeTU4YeCKHUe KapThl XpOMOCOM, /118828/
KOB (1 4) CLiellJIeHUs TeHOB B pe3yJibTa- Te MopraHu/ia. Ha3piBaTh OCHOBHbIE MOJIOXKEHUS
KPOCCHHIOBepa. XpOMOCOMHas TeopUs XPOMOCOMHOM TeopUM HacaeAcTBeHHOCTH T. https://resh.edu.ru
HacJieJl- CTBEHHOCTH. MopraHa; packpbiBaTh coZiepkaHue padboThl T. /subject/lesson/4755/mai
['eHeTH4eckue MopraHa 1o ClenJieHHOMY HacJieloBaHHI reHoB U | n/118832/
KapThbl. JlaGopaTopHbIe U MpaKTH4e- NPUYUHBI HAPYLIEHUS CLENJIeHUs MEXAY FreHaMu. https://www.yakla
CKUe paboThl: /labopamopHasi paboma 3anuceiBaTh CXeMbl CKpelUBaHHUS ss.ru/p/biologia/10-
Ne 5, NpUCLENJIEHHOM HacJie[JoBaHUHU, 00'bSICHATh klass/zakonomernosti-
«H3yyeHue pe3ysibTaTOB MO- NPUYUHBI PEKOMOHUHALIUY T'€HOB, ONpe/esTh peredachi-
HOTUOPHUAHOIO U IMTUOPHUIHO- TO YK CJIO TPYIII CLEeMNJIeHUS TeHOB; nasledstvennykh-
CKpelluBaHUsA y p030dHU- bl HA TOTOBLIX | pellaTbreHeTHYeCcKHe 3a/1a4M Ha CLeNJIeHHOe priznakov-
MUKpOIIpena- paTax» Hacje[0BaHUE 6844028 /raboty-
morgana- khromosomnaia-
teoriia- 6844037
l'eHeTHuka ['eHeTHKa noJia. XpOMOCOMHOE PackpbiBaTh cojiep:kaHUe TEPMUHOB U NOHATHM: https://resh.edu.ru
noJia. onpe/iesieHHe MoJia. AyToco- Mbl U XPOMOCOMHBIN Habop, ayTOCOMBbI, II0JIOBbIE Jsubiect/lesson /4755 /tra
HacnepoBaHue | 1oJioBble XpOMOCOMBI. XPOMOCOMbI, FOMOTaMeTHbIH M0, :

IpU- 3HAKOB,
CIenJIeHHBbIX C
noJsioM (1 4)

['omorameTHble U rertepora- MeTHbIe
OpPraHU3MBI. Hacne- AOBaHHWE IIPU3HAKOB,
cheIlJieH- HbIX C ITOJIOM.

reTeporaMeTHbIN N0JI, CLeNJIEHHOE C II0JIOM
HacjeJ0BaHUe NpU3HaKoB. OObSICHATH
UTOJIOTUYECKHE OCHOBBI XPOMOCOM- HOTO
MexXaHH3Ma OolpejesieHus 10J1a Y Pa3JIuyHbIX
opraHu3moB. CpaBHUBATb

in

/118834 /

https://www.yakla
biologia/10-

SS.ru

klass/zakonomernosti-
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3aKOHOMEPHOCTH HaCJieJOBAHHUA
IIPU3HAKOB, CHEIIJIEHHbIX U HE
ClelJIEHHbIX C IIOJIOM.

peredachi-

nasledstvennykh-

priznakov-
6844028 /khromosomnoe

-opredelenie-pola-

nasledovanie-genov-

lokalizovannykh-v-
polo -6844041

N3MeHYUBOCTb.
HeHnacseacrBeH
H ad
M3MEHYHUBOCTh
(14)

HN3MeH4YHBOCTb. BUJbl H3MEH- YUBOCTH:
HeHacJieJICTBEHHasi U HacJaeJCTBeHHasl.
Posib cpenbl B HeHAcC/1eACTBEHHOU U3-
MEHYUBOCTU. XapaKTepUCTUKA
MOAMPUKAITMOHHOW U3MEHYH- BOCTH.
BapuanroHHbIN ps/Ji U BapUaLlMOHHAs
kpuBasi. Hop- Mma peakiiyu npusHaka. Ko-
JINYeCTBEeHHbIE U KaueCTBeH- Hble
NpU3HAKKU U UX HOpMa peakiuu. CBoMCTBa
MOAMPU- KAIUOHHON U3MEHYUBOCTH.
JlaGopaTopHbI€e ¥ IPAKTU4Ye- CKHEe
paoGoThI:

JlabopamopHas paboma Ne 6.

«3ydyeHue Mo UKALIMOH- HOU
M3MEHUYUBOCTH, IOCTPOEHUE
BapUAlLMOHHOIO psijJia U

BapHalMOHHOM KPUBOM»

PackpeiBaTh cosepkaHve TEPMUHOB U IOHATHM:
M3MEeHYMBOCTb, HacJeCTBEHHAst U3MEHYUBOCTb,
HeHacJe/ICTBeHHAsd U3MEHUYUBOCTh,

Mo audUKalMOHHAs U3MEHYUBOCTD,
BapUallMOHHBIN pAJ, BApUaLMOHHAs KpUBas,
MPU3HAK, HOpMa peaKI|iM, KOJIMYeCTBEHHbIE U
KayeCTBeHHble IPU3HAKHU.

KnaccuduuupoBaTh BUbl ©SMEHYUBOCTH U
BBISIBJISITh UX OMOJIOTUYECKHE 0COOEHHOCTH.
[lepeuncyisiTh cCBOMCTBA MOAUPUKAIUOHHOU
M3MEHYHBOCTH U OO'BSICHATh €€ 3HaUYeHUe JJ1s
OpraHu3MoB. Pasin4yaTh KOJIM4YECTBEHHbIE U
KayeCTBeHHble IPU3HAKH; CTPOUTh
BapHUalMOHHBIN PsJl, BApUALMOHHYI0 KPUBYIO,
BBIYMCJISITh CpelHEe 3HAaUEHU e NTPU3HaKa

https://resh.edu.ru
/subject/lesson/5387 /start

/17435/
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HacineacrBeHHa | HacsegcTBeHHasl, UM FeHO- TUIIMYECKas, PackpbiBaTh cofiep>kaHue TEPMUHOB U NIOHATHM: https://www.yakla
b M3MeH4YnBOCTb.KOMOMHaTUBHAA HacJeACTBeHHas U3MEHUYUBOCTb, KOMOMHaTUBHaA | ss.ru/p/biologia/10-
U3MEHYMBOCTb | U3MEHYHUBOCTb. Meil03 1 N0JI0BOM MPOLECC | U3MEHYUBOCTb, MyTallMOHHAsA U3MEHYUBOCTD, klass/zakonomernosti-
(14) — OCHOBAa KOMOWHATHUBHOU MYTaHT, MyTallMU: TeHHbIE, XpOMOCOMHBIE, peredachi-
M3MEeHYMBOCTHU. MyTallMOHHas reHOMHbIe; OJIUIIJIOUJ WS, aHeYIIJIOUIUS, nasledstvennykh-
u3MeH4YUBOCTb.Kiaccudukauuss Mytauui: | MyTareHbl. XapaKTepu30BaTh HaC/eICTBEHHYIO priznakov-
reHHble, XxPOMOCOMHbIE, TEHOMHBIE. HM3MEHUYUBOCTb; POPMYIUPOBATh 3aKOH 6844028 /mutatcionnaia-
YacToTa U IpUYUHBI MyTaLUU. rOMOJIOTHUYECKUX PAJIOB B HAC/I€ICTBEHHOU izmenchivost-6844043
MyTareHHble ¢paKTOpbI. 3aKOH u3MeH4YuBOCTU H. Y. BaBU10Ba M 06'bACHATD €ro
rOMOJIOTUYECKUX PAJIOB B HAC/JAeICTBEHHOU | 3Ha4eHue [iJil OUOJIOTHHU U CeJIEKLUH.
u3MmeH4yusoctu H. U. BaBuiosa. KnaccuduunpoBaTb MyTaluu: reHHbIE,
BHesiiepHasa Hac/lieCTBEHHOCTb U XPOMOCOMHBI€e, FeHOMHbIe — Y IPUBOJUTD
M3MeHYUBOCTb JIaGopaTOpHbIE U npuMepbl MyTaiil. O6'bsICHATD NPUYUHBI https://resh.edu.ru
NpaKTU4ecKHe paGoThl: BO3HUKHOBEHMS MyTalMi, poJib GaKTOPOB- /subject/lesson/5387 /mai
JlabopamopHas paboma Ne 7. MyTareHoB. CpaBHHUBATb BU/Ibl MyTalluii; BbIABAATH | n/17439/
«AHasn3 MyTalui y po30- pUIbI HA NPUYUHBI HacJle[JCTBEHHON U3MEHYUBOCTH,
rOTOBBIX MUKpOIIpe-napaTax» VMCTOYHUKHU MyTareHOB B OKpY»Kalollled cpefie https://resh.edu.ru
(kocBeHHO) XapaKTepHU30BaTh BHESIEPHYIO /subject/lesson/5387 /tra
HacJeJACTBEHHOCTb U U3MEHYHBOCTb. in
/17441/
l'eHeTuka ['eHeTuka yenoBeka. Kapuorun yenoBeka. | PackpbiBaTh cofep:kaHue TEPMUHOB U MOHATUM: https://resh.edu.ru

yesioBeka (1 4)

OcHOBHbIE METO/1bl TeHETHKH YeJIOBEKa:
reHeaJIOTUYECKUH, 6JIM3HEL0- BbIH,
UTOTeHEeTUYEeCKU U, OUOXUMUYECKUH,
MOJIEKYJISIp- HO- reHeTu4Yeckui. CoBpeMeH-
HOe olpe/ieJIeHHEe TeHOTHUIa:
MOJIHOT€HOMHOE CEKBEHUPOBA- HUE,
reHOTUIMPOBaHHUE, B TOM

yucJie ¢ noMmoubro IHP-

KapUOTHII YeJIOBEKA, [UTOTEeHETUIECKU I
MeTo/,reHeaJOrn4ecKuii MeTol, MOXUMHUYECKUH
MeTo/l, 6JIM3HEOBbIN METO/I, HAC/Ie/ICTBEHHbIE
6oJsie3HU (MOHOTEHHbIE, C HACJIeICTBEHHOMN
npepacnoI0KeHHOCTbI0, XPOMOCOMHbIE),
MeJ/IUKO-TeHeTHYeCKoe KOHCYJIbTUPOBaHUE.
[lepeuncasiTb 0CO6EHHOCTH U3YUEeHHsI

reHeTUKH YesI0OBEeKa; IPUBOJUTb IPHUMEPHI

/subject/lesson/3653 /start
/47180/

https://resh.edu.ru

/subject/lesson/3653/mai
n/47183/
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https://resh.edu.ru/subject/lesson/5387/main/17439/
https://resh.edu.ru/subject/lesson/5387/main/17439/
https://resh.edu.ru/subject/lesson/5387/main/17439/
https://resh.edu.ru/subject/lesson/5387/train/17441/
https://resh.edu.ru/subject/lesson/5387/train/17441/
https://resh.edu.ru/subject/lesson/5387/train/17441/
https://resh.edu.ru/subject/lesson/5387/train/17441/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/main/47183/
https://resh.edu.ru/subject/lesson/3653/main/47183/
https://resh.edu.ru/subject/lesson/3653/main/47183/

aHasu3a. HaciencTBeHHbIe 3a- 60JIeBaHUSA
YyeJIOBeKa: TeHHble 60JIe3HH, 60JIE3HU C
HacJieJl- CTBEHHOM MpeIpacioJioKeHHO-
CTbI0, XPOMOCOMHbIE 6OJIE3HU.

CoMaTuueckue 1 resepaTruB- Hbl€ MyTallUH.

CTBOJIOBBIE KJIETKH.

[IpyuHLMIIBI 3,0pOBO- IO 06pa3a }KU3HHY,
JINaTHOCTU- KU, TPOPUIAKTUKY U JIeYEHUS
reHeTU4YeCcKuX 60J1e3HeM.
Menuko-reHeTHUYeCKOe KOH-
CYyJIbTUpPOBaHUe. 3HAYEHUE Me- JULUHCKOHU
reHeTUKHU B Mpe- OTBPAlleHUU U JIeYEHUU
re- HeTUYeCKUX 3a00JIeBaHU Ye- JIOBEKaA.

HacJie/ICTBEHHBIX 3a00JIeBaHUH Ye/I0BEKa,
XapaKTepHU30BaTh MeTO/Ibl UX MPOPUIAKTUKH;
060CHOBbBIBATb 3HaY€HHUE MeJUKO-TeHETHYECKOT O
KOHCYJIbTUPOBaHHUs. BBISABIATL U CpaBHUBATD
MeXAy Co60M JOMUHAHTHbBIE U pelleCCUBHbIE
NPU3HAKU YeJI0BEKA.

CoCTaBJ/IsATh M AaHAJIU3UPOBATDH POJIOCIOBHbBIE
YyeJI0BeKa

https://resh.edu.ru
/subject/lesson/3653 /tra
in

/47185/

TeMma

7. CesieKMsa opraHu3mMoB. OCHOBbI OMOTEXHOJIOTUH (3 4)

CesieKuMs KakK
HayKa "
npouecc (1 4)

CesiekLIMSI KaK HayKa U pO-1ecc.
3apoxXaeHue CeJIeKIIUY U JOMeCTUKAL M.
Yyenue H. U. BaBusioBa o nieHTpax
IPOUCXO0XKJEHUs U MHOT0006- pa3us
KYJIbTYPHBIX PaCTeHUU.

LleHTpbI IPOUCXOXK/IEHUS 1,0- MAIIHUX
)KUBOTHBIX. COPT, NOPO/1a, LITAMM.

PackpbiBaTh coziep:kaHWe TEPMUHOB U IOHATUM:
ceJIeKLMf, COPT, NOPO/a, IUTAMM, JOMeCTUKALL14,
WJIM OJJOMalllHUBaHUe, eHTPbl MHOT000pasus 1
NPOUCXOXKJEHNSA KyJIbTYPHBIX paCTEHUU U
YKUBOTHBIX, TMOpUAM3aLIUs, UCKYCCTBEHHbIN
oT60p. HaspiBaTh U cpaBHUBATb OCHOBHbIE 3Tallbl
pPa3BUTHUA CeJIEKLIUU.

U3narate yyenue H. U. BaBuiioBa o neHTpax
NPOMCX0XKJEeHUs KyJIbTYPHBIX PaCTEHU;
pas/inyaTh LEeHTPhI Ha KapTe MUpPa, CBA3bIBATb UX
MeCTOIOJIOKeHHe C 04araMy BO3HUKHOBEHUS
JIpeBHEMNIINX

nuBUIM3aLMi.CpaBHUBATb COpTA

https://resh.edu.ru

/subject/lesson/5386/mai
n/301069/

https://www.yakla
ss.ru/p/biologia/10-
klass/zakonomernosti-

peredachi-
nasledstvennykh-

priznakov-

6844028 /nasledovanie-

priznakov-pri-

monogibridnom-

skreshchivanii-6844031
https: //www.yakla
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https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
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https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-skreshchivanie-6844033

KYJIbTYPHBbIX paCTeHUH, TOPO/ibl JOMALIHUX
KUBOTHBIX U UX JUKHUX NIpefikoB. OLleHuBaTh pOJib
ceJIeKLJMH B 06ecrie4eHUH NPO/J0BOJIbCTBEHHON
06e30MacHOCTH Yel0BeYecTBa.

ss.ru/p/biologia/10-
klass/zakonomernosti-

peredachi-
nasledstvennykh-

priznakov-

6844028 /analiziruiushch
ee-skreshchivanie-
6844033

MeToAbI U
AOCTHKEHU

A1 ceJIEKIUM
pacTeHum U
»KMBOTHBIX (1 4)

CoBpeMeHHbIe METO/bI CeJIEK- [JUH.
MaccoBbI¥ U UHAWBUY- aJIbHBIK OTGOPBI
B CeJIEKL[UY PACTeHHUH U
*KUBOTHBIX.OLlEeHKa 3KCTepbepa.
B/IM3KOpOCTBEHHOE CKpellluBaHUe —
MHOPUJMHT.

Yucrasa mnHusA. CKpeliuBaHUEe YHUCThIX
JIMHUM. ['eTepo3uc, iy rubpuHas cuia.
HepoacTBeHHOe CKpelyBaHUe —
ayTOPU/AUHT.

OTpasieHHas TUOpUU3aALIUS U €€ YCIEXU.
UcKyccTBeHHBIM MyTareHes U NoJiyyeHue
NOJIUIJIOUZO0B. JloCTHKEHUS CeJIeKIIUU
pacTeHUH, )KUBOTHbIX U MUKPOOPIaHU3MOB.
JlabopaTopHbIe U IPaKTU4e- CKue
pa6oThI: JKCKypCUs

«OCHOBHbIE METO/bI U JOCTUKEHHUS
ceJIeKLIMY pacTeHUH U )KUBOTHBIX» (Ha
CeJIEKIJMOHHYI0 CTaHIUIO, IIJIe- MEHHYIO
depMy, copTOHUCIIbI- TaTeNbHbIN Y4aCTOK
WJIU B TEIJINUHOE XO35IMCTBO).

PackpeiBaTh cosepkxaHve TEPMUHOB U IOHATHM:
HCKYCCTBEHHBIN 0T6OP, MacCOBBIMA O0TOOP,
WHJUBU/IyaJbHbIA OTOOP, 9KCTEPHED,
6JIM3KOPOICTBEHHOE CKpEIllMBAaHUE, YUCTas
JINHUS, TETEPO3UC, HEPOACTBEHHOE CKpelllMBaHUE,
HCKYCCTBEHHbIH MyTareHes, MOJIMIJI0U/IbI.
CpaBHHBaTb GOPMBI UCKYCCTBEHHOI'0 OTOOpA
(MaccoBOro U UHAUBHUAYAJIbHOI0), BU/bI
rubpuusanuu (6J1M3KOPOJCTBEHHOHN U
OT/IaJIEHHOM ), CIOCOObI MOJIyYeHHUS TOJIUIJIOU0B.
[IpyuBOAUTH NPUMEPHI JOCTUKEHUU CEJIeKIIUU
pacTeHUH U }KUBOTHBIX.

OI'UC «Mog mkoJsa»
https://myschool.edu.ru/
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https://myschool.edu.ru/

buorexHosiorn buoTexHo/10rUA Kak 0Tpac/b PackpeiBaTh cosiepkaHre TEPMUHOB U IOHATHM: @®T'UC «Mod mikosia»
4 KaK oTpacjb poU3BOACTBA. [eHHas UHXe- HepUS. OMOTEeXHOJIOT U, KJIETOUYHAas UHXKeHepUsl, TeHHas https://myschool.edu.ru/
NMpOMU3BOACTBA JdTanbl co3/jaHus1 pe- KoMbuHaHTHOU JIHK | nH)XeHepus, KIOHUPOBaHUE, TPAHCTEHHbIE
(2 4) Y TPaHC- TeHHbIX OpraHu3MoB. KiieTou- Has | opranuamsbl, 'MO (reHeTu4yecku
MHXeHepus. KiieTouHble KyJbTYpHI. MoAU(ULIMPOBAHHbIE OPTaHU3MBI ).
MUKpOKJ/IIOHa/IbHOE Pa3MHOXEHHEe XapakTepHU30BaTb OMOTEXHOJIOTUIO KaK OTPacib
pacTeHUM. NPOU3BO/CTBA, OCHOBHBIE JOCTMXKEHUSA
KstoHMpoBaHKe BbICOKONIPOAYKTUBHBIX OMOTEXHOJIOTUU B 006/1aCTH NPOMBIUIJIEHHOCTH,
CeJIbCKOX03MCTBEHHBIX OPraHU3MOB. CeJIbCKOTO X03IMCTBA U MeAulUHbL.[lepeuyncaaTh
JKOJIOTUYECKHE U ITUYECKHE TPOOJIEMBI. Y XapaKTepu30BaTb OCHOBHbIE METO/Ibl U
['MO — reHeTu4yecKH JIOCTHXKeHUs1 6uouHXeHepuu. O6CyKAaTh
MoAUULUPOBAHHbIE OPraHU3MBI. 9KO0JIOTUYECKHE U 3TUYECKHE aCIIeKThI
HEKOTOPBIX UCCJIeJOBAaHUU B 00/1aCTH
OUOTEXHO-JIOTUH
TemaTnueckoe miianupoBanue «buosorus» 11 kaace
TeMmbl OcHOBHOe coaepKaHue Il1aHupyeMsblie BUAbl y4eOHOU 0P
YPOKOB U AeATeJIbHOCTH 00y YA IMXCs
KOJINYEeCTBO
4acoB

TEMA 1. 3BOJIOIMOHHAA BUOJIOTUA (9 4)
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1. 3BoJIOLIMA U
METO/bI ee
u3sydyeHus (1 4)

[IpeanocblIKU
BO3HUKHOBEHMUS
3BOJIIOLIMOHHOU TEOPUH.
JBOJIIOLIMOHHAA TEOPHUS U
ee MeCTO B OMOJIOTHUH.
BiusHue 3BOIOLMOHHON

TEOPUH Ha pa3BUTHUE
O6MOJIOTUU U IPYTHUX HAYK.
CBujeTesbCTBa
3BOJIIOL[UH.
[laneonToNIOTHUECKME:
110CJIeI0BATEbHOCTD
NOSIBJIEHUS BU/|OB B
[aJIeOHTOJIOTUYeCKOU
JIETOIMMCH, IEPEXO/IHbIE
bopMBI.
Buoreorpadpuueckue:
CXOJCTBO Y pa3jnuue
dayH 1 ¢J10p MaTEPUKOB U
OCTPOBOB.
IMOpPUOJIOTUYECKHE:
CXOJCTBA U pa3In4us
3MOpPHOHOB pa3HbIX BUJOB
MI0O3BOHOYHBIX.
CpaBHUTEIbHO-
aHaTOMUYeCKHUe:
TOMOJIOTUYHBIE,
aHaJIOTUYHBbIE,
pyAr¥MeHTapHble OpPTaHbl,
aTaBU3MBblI.

PackpbIBaTh cojiep:kaHle TEPMUHOB U
HOHSTUMN: 3BOJIIOLIMS, TEpexoiHble GOPMBI,
dunoreHeTUyecKue psiibl, BUJbl-IHIEMHUKH,
BU/IbI-PEJIMKTHI, 3aKOH 3aPO/IbIILIEBOTO
CXO/ICTBA, OUOTEHETUUYECKU I 3aKOH,
rOMOJIOTHUYHbIE U aHAJIOTHUYHbIE OpPraHbl,

pyAMMeHTapHble OPraHbl, aTaBU3MBL.
[lepeyncATb OCHOBHBIE 3TaNbl Pa3BUTHA
3BOJIIOLIMOHHOU TEOPUH.

XapaKTep HN30BATb CBUAETEJILCTBA 3BOJIIOIIHUH:

NaJIeOHTOJIOTUYECKHE, broreorpadpuiecKue,
3MOpPHOJIOTUYECKHE, CDABHUTEJBHO-
aHaTOMMYECKHE, MOJIEKYJISIPHO-
OGUOXUMHUYECKHE.

[IpyuBOAUTH NpUMeEPHI NEPEXOIHBIX GOPM
OpPraHyu3MoB, pUIOTEHETUIECKUX PA/IOB.
[IpuBOAUTH GOPMYJIHMPOBKH 3aKOHOB
O6MOreHeTUYECKOT0 U 3apO/IbIILIEBOTO
CXOJICTBa

DI'UC «Mog mKoJia»

https://myschool.edu.ru/

https://resh.edu.ru/subject/le
sson
/5393 /main/132001/

https://resh.edu.ru/subject/le
sson

/5391 /main/301040/

2. UcTtopus
pa3BUTHA
npeAcTaBJIeHHH 06

JIBoJIIOLIMOHHAsA Teopus Y.
JapBuHa. [Ipegnocbiiku
BO3HHWKHOBEHUS JAPBUHU3-

PackpbiBaTh cofiep>kaHre TEpPMUHOB U
NOHATHUHN: CHCTEeMAaTHKa, eCTECTBEHHbIU U
UCKYCCEREHHBIN 0TOOD.

DPI'UC «Mod mKoJia»
https://myschool.edu.ru/

https://www.yaklass.ru/p/bio
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3Bosiouuu (1 49)

Ma. /IBUXKylLIue CUIbI

XapaKTepHU30BaTh OCHOBHbIE 3BOJIIOLIUOHHbIE

3BO-JIIOLMU BUJ0B 110 /lapBUHY
(M36BITOYHOE PAa3MHOXKEHUE NTPHU
OTPaHUYEHHOCTH PECyp- COB,
Heonpe/e/ieHHass U3MEHUYUBOCTb, 60pbOa
3a CylleCTBOBaHUE, eCTECTBEHHbIN
oT60p). CUHTEeTHUYeCcKasi TEOPHUS
aBoJsitoniiu (CTI) u eeé ocHOBHBIE
MIOJIOXKEHUS.

WJley, KOHLEeNLUU U TEOPHUU; CDAaBHUBATh
B3TJIsAAbI Ha B/ U 3BoJonMio K. JlunHes, JK.b.
Jlamapka, Y. /lapBuHa.

evoliutcionnogo-ucheniia-

6844066 /formirovanie-

predstavlenii-ob-evoliutcii-

uchenie-ch-darvina-

6844073

OueHuBaTh BkJIaJ JIMHHess B pa3BUTHE
CUCTEMATUKU U OOBACHATb MPUHLUIIBI
OMHApHOW HOMEHKJIATyPhl.

XapaKTepH30BaTh COJlEP)KAaHUE U 3HAYEHUE
3BoJitoiMoHHOM KoHueniuu XK. b. Jlamapka.
OueHMBaTh €CTECTBEHHO-HAay4YHbIE U COLIMAJIbHO-
3KOHOMMYECKHE NPeNOChIIKM BOSHUKHOBEHHUSA
3BOJIOLIMOHHOM Teopuu Y. /lapBuHa.
PackpbiBaTh coZiep>kaHue 3BOJIIOLMOHHON TeopuH Y.
JlapBrHa; CpaBHUBATh HEOMPE/leJIEHHYI0 U
omnpe/e/ieHHYI0 U3MEHUUBOCTD, ECTECTBEHHBIU U
MCKYCCTBEHHbIN 0TO0P, pOpMbI 60PHOBI 3
Cyl1eCTBOBaHHUE.

3.Buj: KpuTepum 1
CTPYKTypa.
IMonysiAanusa KaKk
3JIeMeHTapHasd
eAUHMIIA BUAA

(24)

MukpoaBosonus. [lonynsnus kKak eJMHULIA
BH/Ia U 3BOJIIOLMH.

PackpbIBaTh cojiep>kaHle TEPMUHOB U MOHSTHUH:
MHUKPO3BOJIIOLIUSA, BUJI, KDUTEPUHU BU/Ia, apeaJ,
nomnyJsiius, reHopoH/i, MyTalluy, KOMOUHALUU
TeHOB.

XapakTepHu3oBaTh BU/| KaK OCHOBHYIO
CUCTEeMaTHUYeCKYI0 eJMHULY U 11eJIOCTHYIO

61 0JIOTUYECKYIO CUCTEMY.

DI'UC «Mod 1iKoJia»

https://myschool.edu.ru/
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https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/formirovanie-predstavlenii-ob-evoliutcii-uchenie-ch-darvina-6844073
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/formirovanie-predstavlenii-ob-evoliutcii-uchenie-ch-darvina-6844073
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/formirovanie-predstavlenii-ob-evoliutcii-uchenie-ch-darvina-6844073
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/formirovanie-predstavlenii-ob-evoliutcii-uchenie-ch-darvina-6844073
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/formirovanie-predstavlenii-ob-evoliutcii-uchenie-ch-darvina-6844073
https://myschool.edu.ru/

JlaGopaTopHbI€e ¥ IPAKTUYECKHUE
pa6oTsl: J/labopamopHasi paboma Ne
1. «CpaBHeHHe BUJIOB 10
MOP$OIOTUIECKOMY KPUTEPUIO»

Bblfie11Th KpUTEPUH BU/IA
(Mopdosiornueckui, PU3N0JOTUIECKUH,
OMOXUMHYECKUH, TeHeTUYe-CKUH,
9KO0JIOTUYEeCKUH, reorpadpruyecKkuii) u
NPUMEHSATb KPUTEPUH JIJ151 ONIMCAHHUS
KOHKPETHBIX BU/IOB.

4. IByKyue
CHJIBI
(3;1eMmeHTapHBIE
dakTophI)
3BosirouyM (1 4)

JBrKy1ue cuibl (GakTophl)

3BOJIIOLMM BUJIOB B IIPUPO/eE.
MyTaMOHHBIN IpoLecCc ¥ KOMOMHATUBHAsA
M3MEHUYUBOCTb.

[TonysiMOHHBIE BOJIHBI U Jipeid reHoB.
H3o01a114 1 MUTpaLus.

PackpeiBaTh coziep:kaHUe TEPMHUHOB Y IOHATHM:
KOMOMHAaTUBHas U3MEHYUBOCTb, MyTaLlUY,
MYTALMOHHBIM NIPOLeCC, NOMYJIALMOHHbIE BOJIHBI,
Zipeiid reHoB, U30JIALMS, MUTPAL AU,
XapaKTepH30BaTh 3JleMeHTapHble PaKTOpbI
3BOJIIOLIMU: MYTALlMOHHBIM IPOLIECC,
KOMOMHATUBHAas U3MEHYMBOCTD, IONYJISALUOHHbIE
BOJIHBI, ipe$ reHoB, U30JIALUsA, MUTpALLUs.

https://www.yaklass.ru/p/bio
logi

a/11-klass/osnovy-

evoliutcionnogo-ucheniia-

6844066 /poniatie-vida-

printcipy-sistematiki-

6844067

5. EcrecTBeHHbIN
0TOOp M ero

dopwmni (1 4)

EcTecTBeHHbIN 0TOOP — HANPABJISIOIIMH
dakTop 3Bosto1U. POPMBbI €CTECTBEHHOTO
oTbopa.

PackpbIBaTh cojiep>kaHHe TEPMUHOB U MOHATHIM:
eCcTeCTBEHHbIN 0T60p, 60pb6a 3a CyleCTBOBAHUE.
OnucbiBaTb MeXaHU3M JIeCTBUS €CTECTBEHHOTO
oT60pa. XapakTepu3oBaTb GOPMbI €CTECTBEHHOTO
oTbopa (ABHXKYLIMH, CTAOUIU3UDPYIOLINH,
JIU3PYNTUBHbBIN) U CPAaBHUBATb UX MEX/y COO0A.

https://resh.edu.ru/subject/le
sson

/4949 /main/119947/

https://resh.edu.ru/subject/le
sson

/4949 /train/119949/

6. Pe3ysibTaThl

[Iprcnoco6/1IeHHOCTh OPraHU3MOB KaK

PackpsiBaTh cofiep>kaHUe TEPMUHOB Y NOHATUM:

https://resh.edu.ru/subject/le

sson
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https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/poniatie-vida-printcipy-sistematiki-6844067
https://resh.edu.ru/subject/lesson/4949/main/119947/
https://resh.edu.ru/subject/lesson/4949/main/119947/
https://resh.edu.ru/subject/lesson/4949/main/119947/
https://resh.edu.ru/subject/lesson/4949/train/119949/
https://resh.edu.ru/subject/lesson/4949/train/119949/
https://resh.edu.ru/subject/lesson/4949/train/119949/
https://resh.edu.ru/subject/lesson/5388/main/17613/
https://resh.edu.ru/subject/lesson/5388/main/17613/

3BOJIIOLUM:
NPUCNOCOGIEHHO
CT b OPraHU3MOB
U
BU/006pa30BaHU
e(14)

pe3y/abTaT 3BOoJOLUH. [IpuMephl
NpUCIOCO6JIeHUN Yy OpPTaHHU3MOB.
Apomopdo3sl u uaguoagantTauuu. Bua u
BHU/I000pa3oBaHUe.

KpuTtepuu Buaa. OcHoBHble GOPMbI
BU/1000pa30BaHUsl: reorpadUuecKoe,
3KO0JIOTUYECKOE.

JlabopamopHas paboma N

2. «OnucaHue Npucnoco6JeHHO-CTH
OpraHHU3Ma U e€ OTHOCUTEJIbHOI0
XapakTepa»

IPUCIIOCO6I€eHHOCTD, IOKPOBUTENbCTBEHHAS U
npeJiocTeperamwlias OKpacka, MaCKUpOBKa,
BU/I000pa3oBaHUe.

OnucbiBaTb MEXaHW3M BO3HUKHOBEHMUS
NPUCIIO-COOJIEHUH Y OPraHU3MOB.

BbISIB/IAATH 0 U3006paKeHUSIM, Ha )KUBbIX U
$UKCUPOBaHHBIX penapaTax NpUMephl MPUCIHO-
COOJIEHHOCTH PAaCTEHUH U }KUBOTHBIX K YCJIOBUAM
cpe/bl 0OUTaHUSA, J0Ka3blBaTh OTHOCUTEbHYIO
11e/1eCO06PA3HOCTb NPUCIIOCOOIEHUH.
XapakTepH30BaTh CIOCOObI U MEXaHU3MbI BUJIO-
06pa30BaHUs; ONIUCHIBATh U CPABHUBATb OCHOBHbIE
$OpMbI 3KOJIOTUYECKOTO U reorpadpUiecKoro
BU/1000pa30BaHUSA

/5388/main/17613/

https://www.yaklass.ru/p/bio
logi

a/11-klass/osnovy-

evoliutcionnogo-ucheniia-

6844066 /genetika-

populiatcii- 6844069

https://resh.edu.ru/subject/le
sson

/5388 /train/17614/

7. HanpaBjieHUA U
nyTH
MaKpO3BOJIIOLUHA
(24)

MakposBouonusa. PopMbl
3BOJIIOIIMU: PUIeTUYECKAS],
JIUBepreHTHasi, KOHBepreHTHas,
napaJiiesibHasl.
Heo6paTHUMOCTBb 3BOJIIOIHH.
[IpoucxoxeHue oT Heclienya-
JIN3UPOBAHHBIX

PackpbIBaTh cojiepKaHre TEPMUHOB U MTOHSITUH:
MaKpO3BoOJIIOLMS, pUIoreHes, 6M0JOrUIeCKUi
Iporpecc u perpecc, apomopdos,
W/IM0a/IanTalys, 0011asi JereHepanus,
aJlanTUBHAs paJUalus.

XapakTepHu3oBaThb GOPMbI 3BOJTIOLMHU. BEIABASTH
apoMopd03bl M UIU0AJANTALMHU Y PACTEHUN U
*KUBOTHBIX.

CpaBHUBaTb OMOJIOTUYECKUI TPOTPECC U
6uoJioru4ecKkuil perpecc, apomopdos,

https://www.yaklass.ru/p/bio
logi

a/11-klass/osnovy-

evoliutcionnogo-ucheniia-

6844066 /faktory-

evoliutcii- 6844075

https://resh.edu.ru/subject/le
sson

/5389/main/107055/

npeakos. [Iporpeccupyromasa
crienMaan3anus.
ApanTuBHasa pajuanys.

navuoaganTaguio H 06H.lyIO AereHepanuio.
BbISIBJIAATE B3aWMOCBSI3U Mexay nyTdMu ¢
HallpaBJI€HUAMU 3SBOJIIOIUU Y paCTeHI/Iﬁ H
XKUBOTHBIX

TEMA 2. BOBHUKHOBEHHUE U PA3BBUTHUE XKU3HU HA 3EMJIE (9 4)
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https://resh.edu.ru/subject/lesson/5388/main/17613/
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069
https://resh.edu.ru/subject/lesson/5388/train/17614/
https://resh.edu.ru/subject/lesson/5388/train/17614/
https://resh.edu.ru/subject/lesson/5388/train/17614/
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075
https://resh.edu.ru/subject/lesson/5389/main/107055/
https://resh.edu.ru/subject/lesson/5389/main/107055/
https://resh.edu.ru/subject/lesson/5389/main/107055/

8. UcTopuA KU3HU
Ha 3emJie 1
METOJbI ee
U3y4deHMUs.
I'mnorte3sl
MPOUCXO0XKJEeHMSA
’KW3HU Ha 3emJie
(24)

JloHay4Hble npe/CcTaBJAeHUS O
3apOXK/EHUHU KU3HU.

Hay4Hble runoTe3nl BO3HUKHOBEHUSA
»KU3HU Ha 3eMJie: abUoreHe3 U
naHcrnepMusl. XuMu4ecKas 3BOJOL .
AGHOTeHHbIN CUHTE3 OpraHU4ecKUX
BellleCTB U3 HEOPraHUYeCKUX.
JKCIepUMeHTaJIbHOE OATBEPKIeHUEe
XUMHUYecKou 3Bosionuu. HayanbHble
3Tanbl 6UOJIOTUYECKOMN IBOJIOIMH.
['unoTte3a PHK-mupa.

dopMupoBaHHE MEMOPAHHBIX CTPYKTYP
Y BOSHUKHOBEHHUE NPOTOKJIETKU. [lepBble
KJIeTKHU U UX 3BoJoLUsl. DopMUpoBaHUe
OCHOBHBIX IPYII )KUBbIX OPTaHU3MOB

PackpeiBaTh cofiep:kaHue TEPMUHOB Y NOHATHM:
KpealuoHU3M, abUOreHe3, BUTATU3M,
naHcrnepMusi, 6M0M033, KoalepBaThl, IPOOUOHTHI,
cuMbuoreHes. XapakTepru30BaTb MeTO/ bl
M3y4YeHHs] UCTOPHUUYECKOTO NPOLILJIOro 3eMJIH.
[lepeyncaATb OCHOBHbBIE 3TAllbl XUMUYECKOHW U
6M0JIOTUYECKOM 3BOJIIOLIMH.

W3naraThb cofepxaHue TMIOTE3 U TEOPUU
BO3HHWKHOBEHHUS KU3HU Ha 3eMJie (KpealMOHHU3Ma,
CaMOINPOU3BOJIBHOTO 3ap0XKJeHHs (CHOHTAHHOTO),
naHcrnepMmuy, runotedol PHK-Mupa).

OnuceiBaTh 3kcnepuMeHThbl C. Musiiepa u I'. lOpu
0 MOJIYYEHUI0 OPraHUYeCKUX BEleCTB U3
HeopraHWYeCcKUX MyTEM abOMOreHHOI0 CHHTe3a

https://resh.edu.ru/subject/le
sson

/5389 /start/107051/

9. OCHOBHBIE
3Tanbl 3BOJIIOLUHU
OpraHu4ecKoro
Mupa Ha 3emie,
pa3BUTHE X KU3HHU
110 3paM U
nepuogam (2 4)

Pa3BuTHe )KU3HY Ha 3eMJie 10 3paM U
nepuozam.

KaTapxei. Apxerickasi ¥ IpOTepO30KMCcKas
3pBhL.

[lasieo30iickast 3pa U ee NepUOAbIL:
KeMOPUUCKHH, OpJIOBUKCKUH,
CUJIYPUUCKUH, IeBOHCKUH,
KaMeHHOYTOJIbHBIM, IEPMCKHU.
Meso3oiickasi apa M ee MepUOo/bl:
TPHUACOBBIM, OPCKUU, METOBOM.
KaiitHo30McKas 3pa U e€ nepuo/ibl:
[1aJIEOTeHOBBIN, HEOT€HOBBIH,
AHTPONOTeHOBBIH.

PackpbiBaTh cojiep>kaHue TEPMUHOB U MOHSATUH:
30H, 3pa, epuo, apoMopdo3bl, UU0AJANTALUH.
3HaTh N0CJIe0BAaTEJIbHOCTb 30HOB: KaTapxew,
apxeH, NpoTepo30H, paHepo30i; ap: apxeicKas,
NpOTEePO30UCKas, Naseo30McKas, Me3030MCKas,
KallHO30MCKasl; TepuoJi0B: KEMOPUINCKUH,
OPZIOBUKCKUH, CUJIYPUKUCKHUH, IEBOHCKUH,
KaMeHHO-YTOJIbHbIH, IEPMCKHUH, TPUACOBBIH,
IOPCKU U, MEJIOBOU, MTAJIEOr€HOBBIM Y HEOTE€HOBBIH,
AHTPONOTeHOBBIH.

XapaKTepH30BaTb OCHOBHbIE COObITHUSI B Pa3BUTUH
OpraHUYecKoro MUpa 0o 3paM U lepuojiaM
reoJIOTMYeCKOW UCTOPUHM; ITAlNbl PA3BUTHUS

https://resh.edu.ru/subject/le
sson

/4950/main/295842/

https://resh.edu.ru/subject/le
sson
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https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/4950/main/295842/
https://resh.edu.ru/subject/lesson/4950/main/295842/
https://resh.edu.ru/subject/lesson/4950/main/295842/
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https://resh.edu.ru/subject/lesson/4950/train/295844/

XapakTepuCTHKa KJ1MMaTa U
reoJIOTUYeCcKUX NpoLecCoB.

OcHOBHbIE 3Talbl 3BOJIIOLUA
PacTUTEJIbHOIO ¥ )KUBOTHOI'O MUDpa.
Apomopd03bl y paCTEHUN U ) KUBOTHBIX.
[lossBs1e-HUe, pacLBeT U BBIMUpPaHHE
IPYIII )KUBBIX OPTaHU3MOB.

pPacCTUTEJIbHOIO Y )KUBOTHOT'0 MUpa. Bei1es9Th
rJ1aBHble apoMopd03bl y paCTEHUH U ) KUBOTHBIX.
CpaBHHUBATb MeXy COO0M MpeACcTaBUTEEN
CUCTEeMaTHUY€eCKUX IPyII OPraHU3MOB, BbISIBJISTH
YepThl YCJA0KHEHUS U MPUCTOCO6JIEHHOCTH K
YCJ0BUSIM KU3HHU

/4950 /train/295844/

https://www.yaklass.ru/p/bio
logi

a/11-klass/osnovy-

evoliutcionnogo-ucheniia-

6844066 /dokazatelstva-

napravleniia-puti-i-

sposoby- makroevoliutcii-

6844079

TEMA 2. BOBHUKHOBEHHUE U PA3BUTHUE X KU3HU HA 3EMJIE (9 u)

10. CrvcreMa opraHM4eCcKoro Mupa Kak PackpwIBaTh coZiep>kaHrMe TEPMUHOB M MOHATHU: https://www.yaklass.ru/p/bio
CoBpemMeHHas OoTpakeHHe 3BOJI0LUU. OCHOBHbIE CUCTeMaTHKa, UICKyCCTBEHHAs U eCTeCTBEHHas logi

cucremMa CUCTEeMaTHYeCKHUe rPyIbl OpraHU3MOB. k1accudukanusi, 6MHapHasi HOMEHKJIATYPa,

OpraHU4€ecKoro HNPUHIUIN UEPAPXUYHOCTH. XapaKTepUu30BaTh

mupa (1 49) COBPEMEHHYI0 CUCTEMY OPTaHMY€eCKOro MUpa

11. 3BosIOLMA JBoJIIOLMSA YeJI0BeKa. AHTpomnoJiorusi Kak | PackpbiBaTh cofjep>kaHre TEPMUHOB U OHSATHM: a/11-klass/etapy-evoliutcii-
YyeJIoBeKa HayKa. PazaBuTue npeacTaBieHUN O AHTPOTIOJIOT U, aHTPOIOTEHE3, YeJIOBEK biosfery-i-cheloveka-
(anTpOmorenes IPOUCXOXKJEHUH YesloBeKa. MeTo/ibl pasymHbIi (Homo sapiens), npsiMoxox/JieHuUe, 6844082 /razvitie-

45
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https://resh.edu.ru/subject/lesson/4950/train/295844/
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https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083

) (14)

u3ydyeHus aHTponoreHesa. CxofcTBa 1
pas/inyud yesoBeKa U }KUBOTHBIX.
CucreMaTHyecKoe 0JI0XKeHHe YesloBeKa.
JdeMoHcTpanuu: [lopmpemoi: Y. /lapBuH.
Tabauybl u cxemol:

«CpaBHeHVe aHAaTOMUYEeCKUX YepT
CTpOEHUs YeJI0BeKa U YeJI0BEKOOOPa3HbIX
00e3bsH».

O6opydoeaHue: CIENKU WU
M300pakeHUs] KAMEeHHBIX OPYAUI
epBOGLITHOTO YesI0BeKa: KaMHU-
yonnepsl, pybua, ckpeb.ia

BTOpasi CUTHaJIbHas CUCTeMa.
[lepeyucaaTh 3ajjaud aHTPOINOJIOTUH, ITalbl
CTAHOBJIEHUS] WU Ppa3BUTUA INpeJCTaBJIeHUN O
IPOUCX0XKJEeHUHU YesIOBeKa.
W31araTh OCHOBHbBIE N10JI03KEHUS TeOpUH Y.
JlapBUHa, KpUTUYECKU OLleHUBATh
HeHay4yHY10 MHPOpPMaI1IO O IPOUCXOXKEHUH
yeJsIOBeKa.
3HaTb cUCcTeMaTH4ecKoe noJsioxkeHue Bua Homo
sapiens, nepe4ucaATb ero Mop¢$oJ10ro-
aHaTOMHYeCKUe NPU3HAKU Pa3HOro YpoBHA (TUI,
KJ1acC, OTPAA U Ap.).
YcTaHaBJIMBATh YePThI CXO/CTBA U pa3IUuYUi
YyeJiIoBeKa Y >KUBOTHBIX.

OO6BACHATH U OLleHUBAaTb 3HaYeHHe HayYHbIX
3HAHUU 0 NPOUCXOXK/JEHUH YesloBeKa JJ1sl
NOHUMAaHUs MeCTa U POJIM YesJlOBeKa B IPUPO/ie

vozniknovenii-zhizni-
6844083

https://resh.edu.ru/subject/le
sson

a/11-klass/etapy-evoliutcii-

biosfery-i-cheloveka-

6844082 /razvitie-

predstavlenii- o-
vozniknovenii-zhizni-

6844083

https://resh.edu.ru/subject/le
sson

/3874 /main/301098/

12. IBnKymue
CHUJIBI

(dakTopsi)
aHTponoreHesa

(14)

JBrKy1e cuibl (GakTophIl)
aHTpornoreHesa. HacneacrBeHHast
M3MEHYHUBOCTb U €CTECTBEHHbIN 0TOOP.
O611ecTBEHHBIN 06pa3 XXU3HH,
M3roTOBJIEHUE OPYAUHN TPYAQ, MbILIJIEHUE,
peyb.

PackpeiBaTh cofiep>kaHUe TEPMHUHOB Y IOHATHM:
baKTopbl aHTpOIOreHes3a, rPynnoBoe
COTPY/AHHUYECTBO, peyb, OpyAUiHas AeATeJbHOCTb,
noJsuMopPur3M. XapaKTepU30BaTh JBHXKYIIME
cuiibl (pakTophl) aHTpoNoreHesa: 6M0JI0THYECKHE
Y COLlMaJIbHble, CDABHUBATb UX MEX/ly CO60U

https://www.yaklass.ru/p/bio
logi

a/11-klass/etapy-evoliutcii-

biosfery-i-cheloveka-

6844082 /etapy-razvitiia-

rastitelnogo-i-zhivotnogo-

mira- 6844085

https://resh.edu.ru/subject/le
sson

/3885 /main/270131/

https://resh.edu.ru/subject/le
sson

n
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https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://resh.edu.ru/subject/lesson/3874/main/301098/
https://resh.edu.ru/subject/lesson/3874/main/301098/
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://resh.edu.ru/subject/lesson/3874/main/301098/
https://resh.edu.ru/subject/lesson/3874/main/301098/
https://resh.edu.ru/subject/lesson/3874/main/301098/
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://resh.edu.ru/subject/lesson/3885/main/270131/
https://resh.edu.ru/subject/lesson/3885/main/270131/
https://resh.edu.ru/subject/lesson/3885/main/270131/
https://resh.edu.ru/subject/lesson/3885/train/270133/
https://resh.edu.ru/subject/lesson/3885/train/270133/

/3885 /train/270133/

13. OcHOBHBIE
cTagum
3BOJIIOIIUH
YyeJioBeKa
(14)

OCHOBHbBIE CTaM U BETBY 3BOJIIOLIUU
yeJsiOBEKa: aBCTpaonuTeky, YesioBek
yMeJiblF, YesloBeK MPSAMOXOASIIUH,
YesioBek HeaH/ZlepTaJlbCKUY, YesoBeK
pa3yMHbIN COBpeMeHHOro Tula. Haxoaku
MCKOIlaeMbIX OCTAaTKOB, BpeMs
CylIeCTBOBaHMUs, 006J1aCTh
pacnpocTpaHeHHUs, 00'bEM r'0JIOBHOT'O
M03ra, 06pa3 »KU3HH, OPYAHs TPYJa.

PackpeiBaTh coziep>kaHUe TEPMHUHOB Y IOHATHM:
aBCTPAJIONMUTEK, YeJIOBEK yMeJIblH, YeJI0BEK
NpAMOXOJAIINM, HeaHAepTaJjlell, KpOMaHbOHel],
HeOoJINTUYeCKasl peBOJIIOLUS, IEPBOOBITHOE
MCKYCCTBO. XapaKTepu30BaTb U CPAaBHUBATb MeXAY
co60¥ OCHOBHBIE CTa/IUM 3BOJIIOLMU YeJI0BeKa:
XPOHOJIOTUYECKUU BO3PACT, apeaJl
pacnpocTpaHeHus, 06'b€M roJI0BHOI'0 M03Tra, 06pa3
YKU3HU U OpyAusd TpyAa

https://resh.edu.ru/subject/le
sson

/5395/main/107351/

14. YenoBeyeckue
pachbl M IpUPOAHBbIE
ajanTanyuu
yesioBeKa (1 4)

YenoBeueckue pacbl. OCHOBHbIE OOJIbIIIME
packl: eBporeor/iHas (eBpa3uiicKas),
Herpo- aBCTpasIouiHas
(sxBaTOpHUAIbHAS ), MOHTOJIOUAHASA
(asuaTcko- aMmeprKaHcKas). YepTol
IPUCIOCOOIEHHOCTH Npe/iCTaBUTeNeN
YyeJIoBeYeCKHX pac K YCJIOBUAM
cyuiecTBoBaHusA. EAMHCTBO
yeJsioBeuyeCcKux pac. Kpuruka pacusma.

PackpeiBaTh cozepKaHve TEPMHUHOB U IOHATHH:
pachbl, pacoreHes, coLMall- JapBUHU3M, pPacU3M,
MeTHCaLUA.

XapakTepr30BaTb U CPAaBHUBATh IIpe/iCTaBUTEEN
YyeJIOBeYeCKHUX pac, pacKpbIBaTb NPUYUHBI U
MeXaHM3MBbl pacoreHesa, NepeyrucasaTb U IPUBOLUTD
IpHUMepbl IPUCIOCO6JEHHOCTH YeJI0BEKA K
yCJIOBUAM CpeJibl, IpUMepbl NIPUCIIOCOOUTENBHOIO
3Ha4YeHHUS PACOBBIX IPU3HAKOB.

JlokasbiBaTh e JUHCTBO BUia Homo sapiens,
Hay4YHYI0 HECOCTOSAATENBHOCTb PACOBBIX TEOPHUH,
UJley COLMaJIbHOrO JApBUHU3MaA U pacu3Ma

https://www.yaklass.ru/p/bio
logi

a/11-klass/etapy-

evoliutcii- biosfery-i-

cheloveka-
6844082 /proiskhozhdenie

- cheloveka-i-etapy-
evoliutcii- vida-6844087

TEMA 3. OPTAHU3MbI U OKPYKAIOIIIAS CPEJA (5 4)

15. 3koJs10rug KakK

JKO0JIOTUS KaK HaykKa. 3a,aaq1/1 M pa3aesibl

PaCKprBaTb cogepaHMe TEpMHUHOB U MOHSITHUH:

https://resh.edu.ru/subject/le
sson
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https://resh.edu.ru/subject/lesson/3885/train/270133/
https://resh.edu.ru/subject/lesson/5395/main/107351/
https://resh.edu.ru/subject/lesson/5395/main/107351/
https://resh.edu.ru/subject/lesson/5395/main/107351/
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://resh.edu.ru/subject/lesson/4951/train/290187/
https://resh.edu.ru/subject/lesson/4951/train/290187/

HaykKa (1 4) 3KOJIOTUH. MeTo/bl 3KOJIOTUYEeCKUX 3K0JIOT U, I0JIeBble HAOJ/II0IeH M, /4951 /train/290187/
UCc/eJOBaHUH. 3KCIepUMEHTbl, MOHUTOPUHT OKpY»Karolen
JKOJIOrM4eCKoe MUPOBO33peHHUe cpeAbl, MOJleJIMPOBaHUE, IKOJIOTUYECKOe
COBpPEMEHHOTI0 YesI0BeKa. MUPOBO33pEHHUE. https://www.yaklass.ru/p/bio
[lepeuncasaThb 33241 3KOJIOTHH, e& pas/iesibl U logi
CBSI3M C APYTUMH HayKaMH. a/11-klass/etapy-evoliutcii-
biosfery-i-cheloveka-
6844082 /proiskhozhdenie-
cheloveka-i-etapy-evoliutcii-
vida-6844087 /re-6dcdb7al-
ab17-4541-952d-
c4052b82406d
16. Cpeanbl Cpenpl 0OUMTaHUS OPTaHU3MOB: PackpeiBaTh coiep:kaHue TEPMUHOB Y NOHATHM: https://resh.edu.ru/subject/le
OOUTaHUA U BO/IHasl, HA3€MHO-BO3- yIlIHas, cpejfia 06MTaHUs, 9KoJ0THYecKue GaKTOoPhI, SsSon
3KO0JIOTHYeCKHue O4YBEHHaH, OUOJIOTUYECKHUIM ONTUMYM, OTPAaHUYMBAIOIU I /3906/main/283998/

daxTopsi (1 4)

BHYTpHOpPraHHU3MeHHasi. IKOJIOTHYECKHE
dakTopsl. Knaccudukanus
3KOJIOTUYECKHX PaKTOPOB:
abHoTHYeCKHe, OUOTHYECKHE U
AHTPOTIOTEeHHBIE.

JleficTBHE 9KOJIOTUYECKUX PAKTOPOB Ha
OpraHU3MBbl.

(muMuTHpYyOUUI) GaKTOop.

XapakTepH30BaTh YCJ0OBUS CpeJi 00U TAaHUSA
OpTraHU3MOB; KJ1acCUPUIUPOBATH U
XapaKTepPHU30BaTh IKOJIOTHUYECKHE GAKTOPDI:
abuoTu4YecKue, 6UOTUUYECKHE U AaHTPOTIOTEHHBIE.
OnuceIBaTh AEUCTBHE IKOJIOTHYECKUX GAKTOPOB
Ha OPTaHU3MBI.

XapaKkTepHU30BaTb 0COOEHHOCTH CTPOEHUS U

KN3HeneATeJbHOCTH paCTeHI/Iﬁ N X KUBOTHBIX PAa3HbIX

cpeji 06U TaHUs

https://resh.edu.ru/subject/le
sson/3906/train/284000/
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https://resh.edu.ru/subject/lesson/4951/train/290187/
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-6dcdb7a1-ab17-4541-952d-c4052b82406d
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-6dcdb7a1-ab17-4541-952d-c4052b82406d
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-6dcdb7a1-ab17-4541-952d-c4052b82406d
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-6dcdb7a1-ab17-4541-952d-c4052b82406d
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-6dcdb7a1-ab17-4541-952d-c4052b82406d
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-6dcdb7a1-ab17-4541-952d-c4052b82406d
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-6dcdb7a1-ab17-4541-952d-c4052b82406d
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-6dcdb7a1-ab17-4541-952d-c4052b82406d
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-6dcdb7a1-ab17-4541-952d-c4052b82406d
https://resh.edu.ru/subject/lesson/3906/main/283998/
https://resh.edu.ru/subject/lesson/3906/main/283998/
https://resh.edu.ru/subject/lesson/3906/main/283998/
https://resh.edu.ru/subject/lesson/3906/train/284000/
https://resh.edu.ru/subject/lesson/3906/train/284000/
https://resh.edu.ru/subject/lesson/3906/train/284000/

17. AbuoTudyeckKue
dakTops! (1 4)

AbuoTrueckue GaKTOpHI: CBET,
TeMIlepaTypa, BJaXKHOCTb.
®oTtonepuogusm. [Ipucnocobienns
OPraHU3MOB K JIeUCTBUIO0 aOHOTUYECKUX
¢dakTopoB. buosiornyeckre puTMBbI.
JlabopaTopHble U MPpaKTHYeCKUue
pao6oTkl: /labopamopHas paboma N
3. «Mopdosioruyeckue 0CO6eHHOCTH
pacTeHUl U3 pa3HbIX MeCT 0OUTAHUS.
JlabopamopHas paboma N 4.
«BsiMsiHMe cBeTa Ha POCT U pa3BUTHE
yepeHKOB KoJieyca»

PackphbIBaTh cojiep>kaHHEe TEPMUHOB U OHATHM:
abuotryeckue GpakTopbl, POTONEPUOAU3M,
610JI0TUYECKHEe PUTMbL. AHAJIM3UPOBATh
JleiCTBYEe CBETa, TeMIIepaTyphl, BJAXKHOCTH Ha
OpraHM3Mbl U IPUBOJUTH IPpUMe-

pbI IPUCIIOCO6IEHHOCTH OPraHu3MoB. [IpoBogUTh
6HoJI0TUYEeCKUEe HAOI0JeHUSI U 0POPMISATH
pe3yJibTaThbl NPOBEAEHHbIX HAOIIOAeHU

https://www.yaklass.ru/p/bio
logi
a/11-klass/etapy-evoliutcii-

biosfery-i-cheloveka-

6844082 /proiskhozhdenie-

cheloveka-i-etapy-evoliutcii-

vida-6844087 /re-18f11fef-
b4ec-
46ba-a954-30696d676dcc

18. BuoTnueckue
dakTops! (1 4)

buotnueckue pakTopnl. Buabl
OMOTHUYECKHUX B3aUMO/ e CTBUM:
KOHKYpEeHL U1, XMIITHUYeCTBO, CHMOMO03 U
ero ¢popmbal. [lapazutusm, Koomneparnus,
MyTyaJu3M, KOMMEHCaJIN3M
(kBapTHPaAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpain3M. 3Ha4eHue
OUOTHUYECKHUX B3aUMOIeHCTBUH 14
Cyl,eCTBOBaHHUS OPraHU3MOB B
NPUPOJHBIX COOOLIECTBAX.

PackpeIBaTh cojiep’kaHre TEPMHUHOB U TOHATUH:
6uoTudeckue GaKTOpPhI, XULHUYECTBO,
napa3uTU3M, KOHKYPEeHIUs, MyTyaJlu3M,
CUMOMO03, KOMMEHCa/IM3M, HaXJIeOHUYECTBO,
KBapTHPAHCTBO, aMeHCaIM3M, HEUTPaIU3M.
XapakTepH30BaTh 6MOTHYECKHE PAKTOPBI U BUbI
B3aHMOOTHOIIEHUH MeX/y OpraHu3MaMUu;
NPUBOAHUTD MPUMEPHI B3BAUMHOMN
IPUCIIOCOOJIEHHOCTHU OpraHu3MoB. CpaBHUBATh

MeX/y coOO60U BUZ bl OMOTHYECKUX B3aUMO/IeCTBUM

OpraHU3MOB

19.
JKoJiI0rM4YecKue
XapaKTepUCTUKHU
BHU/JA U
nonyasanuu (1 49)

JKOJIOTUYECKHUE XapaKTEPUCTUKHU
nonysdanryi. OCHOBHbIE ITOKa3aTeJu
NOMNYJIALUU: YUCJIEHHOCTD, IJIOTHOCTB,
POX/1aeMOCTb, CMEPTHOCTbD, IPU-POCT,
Murpanus. JluHaMuKa YMCJAeHHOCTHU
HNOMYJISIUYU U e€ peryJsanus.
JlaGopaTopHbI€e ¥ IPAaKTUY€ECKUEe
pa6oThl: [Ipakmuueckasi paboma N@

2. «[loacyeT NJA0THOCTH MOMYJASAIAN
pa3HbIX BUJIOB paCTEHUN»

PackpbIBaTh cojiep>kaHHe TEPMUHOB U MOHATHIM:
HONYJISALUSA, YUCTEHHOCTD, MJIOTHOCT,
pPOXK/1aeMOCTb, CMEPTHOCTD, IPUPOCT, MUTPALUS,
JIMHAMHUKA YUCJIEHHOCTH MOMYJISIUH.
XapaKTepHU30BaTb OCHOBHbIE IOKA3aTe U U

9KOJIOTHUY€ECKYI0 CTPYKTYpPY NONYJALHNH; OITUCbIBATH

MEXdHHU3MBbI peryjaadiuu YMCJIeHHOCTH MOMYyJIALNHU
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TEMA 4. COOBIIECTBA U 3KOJIOTUYECKHE CUCTEMBI (9 4)

20. Coob1mecTBa
opraHusmos (1 y)

Coo611ecTBO OPraHU3MOB

— 6uoneHo3. CTpyKTypbl 6MOLleHO3a:
BU/I0Bas1, IPOCTPaHCTBEHHAH,
Tpoduryeckas (nuiesas). Busbi-
JIOMHMHaHThbL. CBA3M B 6HOLIeHO3e.

PackpbIBaTh co/iep>kaHre TEpMUHOB U TOHSTHH:
OHOILIEHO03, DKOCUCTEeMA, OUOre0lLleHO3, BUJIbI-
JIOMUHAHTbI, 9KOJIOTHY€ECKasl HUIIIA.
XapakTepH30BaTh 6MO1IeH03 (CO0OI1ECTBO), €T0
BU/IOBYI0, IPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
CTPYKTYDPBHI.

OO6BSICHATD poJib KOMIIOHEHTOB OHOLEHO3a B
noJJiepKaHHUU ero CTPYKTYPhI U CylIleCTBOBAaHUS Ha
onpe/ieJI€HHON TepPUTOPHH.

O6BSACHATDH 6UOJIOTUYECKUH CMBIC/ IPYCHOCTH U
JIMCTOBOW MO3aMuKHU.

DI'UC «Mod 1iKoJia»

https://myschool.edu.ru/

21. IKoCHCTEMBI
Hu
3aKOHOMEPHOCTH
ux
CyLLeCTBOBaHMSA

(24)

JKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI).

[ToHsiTHE 06 3KOCHCTEME U 6I/IOI‘eOL[eH03€.

DyHKIIMOHAIbHble KOMIIOHEHTHI
9KOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI,
pe/yLleHThl.

KpyroBopoT BelecTB ¥ IOTOK 3HEPTHUH B
skocucteMe. Tpoduueckue (NuLeBbIe)
YPOBHHM 3KocucTeMbl. [IuleBble enu u
ceTU. OCHOBHbIE IIOKa3aTeJIU
9KOCUCTEMBI:

PackpeiBaTh coiep>kaHUe TEPMHUHOB U IOHATHM:
9KOCUCTEeMa, 6MOreoLeH03, NPOAYLIEHTHI,
KOHCYMEHTHI, pelyLlleHThl, TPOpHUYeCKHe YPOBHH,
NHUILeBas Lellb U CETh, 3KOJIOTUYECKHE TMPaMU/BbI,
6uomMacca, NpoAyKIL e, CYKLeCCUS.
XapaKTepHU30BaTh CBOMCTBA 3KOCUCTEMBI (e€
CNIOCOOHOCTD K AJIUTEbHOMY CaMONOAAePKaHHUIO,
OTHOCHUTEJIbHO 3aMKHYTbIM KPYTrOBOPOT BeLIEeCTB,
HeOo6X0JUMOCThb IOTOKA 3HEPTUH ).

CpaBHMBaTb NAaCTOMLIHbIE U IeTPUTHBIE NTUIIEBbIE
nenu, TpopudecKkrue YypoBHHU 3KOCUCTEMBI.
Pazsin4yaTh nupaMu/ibl IPOAYKIUY,

DPI'C «Mod HKoJia»

https://myschool.edu.ru/

https://www.yaklass.ru/p/bio
logi

a/11-klass/osnovy-

ekologicheskikh-znanii-

6844047 /izmenenie-

ekosistem- vo-vremeni-

suktcessii-6844060

https://resh.edu.ru/subject/le
sson

/5501 /main/119079/
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6uoMacca, NpoAyKLUs. IJKOJIOTHUYECKHUE
NUpPaMU/Ibl: MPOAYKIIMH, YACIEHHOCTH,
6uomacchl. CBOMCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISAL NS, pa3BUTHE.
Cykueccus.

NMpaMU/Abl YUCJAEHHOCTHA U TUPaMU/ibl 6UOMaCCHI.
CocTaB/ATDb LleN U ceTH NUTaHusl. [lepequcasaTs
CBOMCTBA 3KOCUCTEM: YCTOMYHUBOCTD,
caMoperyJsilys, pa3BUTHe (CyKLeccus).

OnucbiBaTb MeEXaHWU3M NOAJEPXKaHUs paBHOBECUS B
IKOCHUCTEMAX.

XapaKTepH30BaThb CYKLECCUH, BbISABJIATb IPUYKHBI U
o611Me 3aKOHOMEPHOCTH CMEeHbI 3KOCUCTEM

22. IlpupoHbie
3kocuctemsl (1 4)

[IpupoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI
peK u 03ep. IKOCHCTEMA XBOMHOTO UJIH
IIUPOKOJTMCTBEHHOTO JIeca.

PackpeiBaTh coziepKaHve TEPMHUHOB U IOHATHH:
BO/IHbI€ 3KOCUCTEMBI, OMOT €01 €HO3bl,
dUTON/IAaHK-TOH, 300IJIAaHKTOH, 6EHTOC, TyMYC.
[IpyuBOAUTH IPUMEPBI IPUPOAHBIX 3KOCUCTEM CBOEH
MEeCTHOCTH.

CpaBHMBATb Ha3eMHble U BOJHbIEe IKOCUCTEMBI;
OpraHU3MBbl, 00pa3yloliue pa3Hble Tpopudeckue
YPOBHH

https://www.yaklass.ru/p/bio
logi
a/11-klass/osnovy-

ekologicheskikh-znanii-

6844047 /nadvidovye-

biologicheskie-sistemy-
6844056

https://resh.edu.ru/subject/le
sson

/4953 /main/105426/

23.
AHTpOnOreHHble
3kocuctemsl (1 4)

AHTpOMNOreHHble 3KOCHUCTEMBI.
ArposkocucteMbl. YpO603KOCHCTEMBI.
BuoJsiornyeckoe U X031MCTBEHHOE
3Ha4YeHHe arpO3KOCHUCTEM U
yp603KOCHCTEM.

Buopa3Hoo6pa3ue Kak pakTop
YCTOMYMBOCTHU 3KocucTeM. CoxpaHeHUe
610J1I0TMYeCKOT0 pa3HO0Opa3us Ha
3eMuie.

PackpeiBaTh coziep>kaHUe TEPMHUHOB U NIOHATHM:
aHTPONOreHHas 9KOCUCTEMA, arPO3IKOCUCTEMA,
yp603KocHcTeMa, 6MOopa3sHO0Opa3ue.
XapakTepr30BaTbh arpO3IKOCUCTEMBI U
yp603KOCHCTEMBI, 0COOEHHOCTH UX CYLeCTBOBAHUS.
[IpuBOAYTH NpUMeEpPbI aHTPONOT€HHBIX IKOCUCTEM
CBOEU MECTHOCTH, OMMCbIBATh UX BUJIOBOM COCTAB U
CTPYKTYDY.

CpaBHUBAaTb COCTaB M CTPYKTYpy MNPUPOAHBIX
JKOCHCTEM W arpo3KOCHUCTeM, arpo3KOCHUCTEM U
yp603KocucTeM

https://www.yaklass.ru/p/bio
logi

a/11-klass/osnovy-

ekologicheskikh-znanii-
6844047 /khoziaistvenna

ia- deiatelnost-cheloveka-
v- biosfere-6844064

https://resh.edu.ru/subject/le
sson

/5501 /train/119081/
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24. buocdpepa —
rj106ajbHas
3Kocucrema
3emuiu (1 4)

Y4yenue B. U. BepHaackoro o 6uocdepe.
['paHu1bl, COCTAB U CTPYKTYpaA
6rocdephl.

2Ku-Boe BelecTBO U ero QyHKIUU.
OcobeHHOCTH 6UOCPepbl Kak
r7106aJIbHOM 3KOCHUCTEMBI.
JluHaMH4YecKoe paBHOBECHE U 0OpaTHas
CBsA3b B 6uocdepe.

PackpbIBaTh cojiep>kaHHe TEPMUHOB U OHATHM:
6uocdepa, KUBOE BellleCTBO, AUHAMUYECKOe
paBHOBecHe.

OuenuBaTtsb BkJaZ B. U. BepHazckoro B co3zanue
ydyeHus o 6uocdepe.

XapakTepH30BaTh cocTaB buochepbl, QYHKIUHU
»KUBOTO0 BelllecTBa 6uochepbl U onpeiesaTh (Ha
KapTe) 06J1aCTU ero HauboJIbLIETO
pacnpocTpaHeHus.

[IpuBOAUTDL pUMepPbI NPOsiBJAeHUS QYHKIUN
»KUBOTO0 BelllecTBa 6uochepbl, 6MOTEOXUMUYECKOH
JlesITeJIbHOCTH YesioBeKa. [lepeduciaTh
0CO6eHHOCTU 6HUochephl Kak I106a1bHON
3KOCUCTEMBbI 3eMJIU

25.
3aKOHOMEPHOCTH
CyleCTBOBaHUSA
ouocdepni (1 4)

KpyroBopoThl BelecTB U
6MOreoXMMHUYECKHUE [IUKJIbI 3JIEMEHTOB
(yrnepopa, azota). 30HaJIbHOCTb
6uocdepbl. OCHOBHbIE GUOMBbI CYIIIH.

PackpbIBaTh cojiep>kaHHe TEPMUHOB U MOHATUM:
11eJIOCTHOCTb 6M0cdephl, KPyrOBOPOT BELECTB,
6UOreoXuMHUYeCcKHe LIUKJIbI 3JIEMEHTOB,
30HaJILHOCTb 6U0Cchepbl, GUOMBI.

OnucbIBaTh KPYrOBOPOT BELECTB,
6uOreoXrMHUYeCcKHe IIMKJIbl A30Ta U YTJIepo/ia B
6uocdepe.

OO6BACHATH NPUYUHY 30HAJIBHOCTU 6UOCPepHI.
[lepedyucaATb U XapaKTepU30BaTb OCHOBHbIE GMOMbI
CylIY 3eMJIU

https://www.yaklass.ru/p/bio
logi
a/11-klass/osnovy-

ekologicheskikh-znanii-

6844047 /biosfera-

zhivaia- obolochka-

zemli-6844062

https://resh.edu.ru/subject/le
sson

5394/main/119108

26.Yes10BEe4eCcTBO B

YenoBevecTBO B 6Mochepe 3eMiiu.

PackpsiBaTh cofiep>kaHUe TEPMUHOB Y NOHATUM:

https://resh.edu.ru/subject/le

sson
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6uocdepe 3emin
(14)

AHTpONOreHHbIe U3-
MeHeHHus B buocdepe. ['1ob6aibHbIE
9KOJIOTMYeCcKue NpobJieMbl.

AHTPOIOreHHble U3MeHEeHUs], 9KOJIOTUYeCKU N
KPU3UC, TJ1I06a/IbHbIE TPOOJIEMBI.

XapakTepHr30BaTb 6MOCcHepHYI0 POJib YesOBeKa.
[IpUBOAUTH NPUMEPHI aHTPOIMOreHHbIX U3MEHEHUH B
6uocoepe.

OneHUBATh MOCJIEACTBUSA 3arpsi3HEHUS BO3AYIIHOM,
BOJIHOU cpe/ibl, UI3MEHEHUsI KJIMMaTa, COKpalleHUs
6uopa3Hoobpasusl.

/5394 /train/119110/

®opMy1MpoBaTh COOCTBEHHYIO MO3UIUIO MO
OTHOIIEHHIO K I'J1I06aJIbHBIM U perMOHaIbHbIM
3KOJIOTUYECKUM NpobJieMaM, apryMeHTUPOBaTh
CBOIO TOYKY 3pEHUS.

HasbIBaTb NPUYUHBI 0sIBJIEHUS IPUPOLO0XPAHHOU
3THUKH, paCKpbIBaTbh 3HaYeHHe porpecca AJs
peosioJieHUs 3KOJ0TMY€eCKOro KpU3uca

27.
CocyumiecTBoBaHue
NPUPOABI U
yesioBevecTBa (1 4)

CocyliecTBOBaHHE NPUPO/IbI U
yesioBeyecTBa. CoxpaHeHUe
6Mopa3Ho0b6pa3usl Kak OCHOBa
ycToluuBoCTH 6uochepbl. OCHOBa
palMOHaNIBbHOTO YIIpaB- JIEHUs
IPUPOHBIMU pecypca-

MU U UX HCINOJIb30BaHUE. JOCTHKEHUS
O6M0JIOTUHX U 0XpaHa MPUPO/bI.

PackpbIBaTh coZiep>kaHye TEpMUHOB Y IOHATHH:
paLMoHa/IbHOE IPUPOAOIIOIb30BaHMUE,
yCTOWYMBOE Pa3BUTHE, KO3BOJIIOLHUS.
XapaKTepH30BaTh pallMOHAJIbHOE UCII0JIb30BaHHUE
NPUPOJHBIX PECYpPCOB; OCHOBHBIE MT0JIOXKEHHUA
KOHILENIIMA YCTONYMBOTO Pa3BUTHA

DI'UC «Mod 1iKoJia»

https://myschool.edu.ru/
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