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1.INIOACHUTEJIbHA S 3AITUCKA

@enepanbHas pabodasi mporpamma mo ydeOHomy mpeamery «buornorus» (6a30Bblii ypOBEHb)
(mpeameTHas obmacTe «EcTecTBEHHO-HAYYHBIE IPEIMETHI») (Jajee COOTBETCTBEHHO — IPOrpaMMa I10
Ouosnornu, OMOJIOTHS) BKIIIOYACT IMOSICHUTENIBHYIO 3aIHCKY, COAepKaHue OOy4YeHHs, IJIaHUPYEMble
pEe3yJIbTaThl OCBOCHHUSI MPOTPaMMBI IO OMOJIOTHH, TEMATHYECKOE IIIAHUPOBAHUE.

[TosicHuTenpHas 3aMKMCKa OTpaXkaeT OOIIHE LENU U 3a/1a41 N3y4eHHs] OMOJIOTHH, XapaKTEPUCTHKY
NICUXOJIOTUYECKUX TPEIINOCHUIOK K € M3y4eHHIO OOyJarolIMMHUCS, MECTO B CTPYKType YdeOHOro
IUIaHa, a TaKXe IOJIXOIbl K OTOOpYy COJep KaHUS,K ONPEIeICHHUIO INIAHUPYEMBIX Pe3yIbTaToB.

Conepxanre OOy4YeHHUs pPACKpbIBACT COJAEP)KATENbHBIC JUHHM, KOTOPBIC MPEIararoTcs JUIs
00513aTeIBHOTO U3y4YEHUS B KaXKJIOM KJIacce Ha yPOBHE CPEAHEro 00IIero 00pa3oBaHusL.

[Tnmanupyemble pe3ynbTaThl OCBOCHHUS HPOTPaMMbl IO OHOJOTHH BKJIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMETHBIC Pe3yIbTaThl 32 BECh NMEpUOJ OOyUeHHSI Ha YpOBHE CpeaHero odmiero oOpasoBaHus,
a TaKKe NPEAMETHBIC JOCTIKEHHSI 00YdYaroUIerocs 3a KaX Iblid Toj 00y4eHusl.

MNOSCHUTEJIbBHAS 3AITUCKA

IIpu pa3paboTke nporpaMMsl 1o OMOJIOTMH TEOPETUYECKYIO OCHOBY IS ONPENEIeHUsl MOAX0/10B
K (QOopMUpPOBaHUIO cojepkaHHUs yueOHoro mnpeamera «bHOIOrMsS» COCTaBUIM: KOHLIENTYaJbHBIE
nonoxenuss GI'OC COO o B3auM0O0OYCIOBICHHOCTU LIENEH, COEpKaHUs, pe3yabTaToB OOyueHHs U
TpeOOBaHUI K YPOBHIO IOJATOTOBKH BBITYCKHUKOB, IOJIOKEHUS 00 OOIIMX LENsIX W TNPUHIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpeliHero oouiero oopa3zoBanus B Poccuiickoil
®denepanuy, a TakKe MOJOKEHUS O crenuduke OMOIOruM, €€ 3HaUEHUU B I03HAHUH KUBOM ITPUPOJIbI
U o0ecleyeHUH CYILIECTBOBaHMs uyesioBeyeckoro oOmiectBa. COrjlacCHO Ha3BaHHBIM — IOJIOKEHHUSM
OTIpeNieNIeHbl OCHOBHBIE ()YHKIIMM MPOTPAMMBI 110 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T MpeACTaBICHME O LeNndx, o0 olmel cTpaTeruu oOydyeHHs,
BOCIIMTAHUS W Pa3BUTHA OOydaloOIUXCsl CpeACTBaAaMHM y4eOHOro MpeameTa
«buonorusy, onpeaenser o0s13aTeNbHOE IPEIMETHOE COIEPKAHKE, €r0 CTPYKTYPY, pacnpeaeaeHue 1no
paszenaM U TeMaM, PeKOMEHAYEMYIO MOCIIeJ0BaTeIbHOCTh U3yUeHHs yUeOHOro Marepuana ¢ y4éToM
MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTEIbHOIO IMpOIEcca, BO3PACTHBIX
0COOEHHOCTEH 00y4aroIuxcsl.

B nporpaMMe 1o 6MONOrMM TakKe YYUTHIBAIOTCS TPeOOBAHUS K IJIAHUPYEMBIM JMYHOCTHBIM,
METanpeMETHBIM U MIPEIMETHBIM pe3ysbTaTaM 00y4eHHsIB OPMUPOBAHMH OCHOBHBIX BUJIOB y4eOHO-
MIO3HABATEIbHOM JIeATETbHOCTH/YUeOHBIX JEHCTBUIM OOYdYalOIIMXCS IO OCBOGHUIO COJEPKaHMS
Ouoaoruueckoro oopa3oBaHHusl.

B mporpamme mo Owomormm (10-11 kmaccel, 0©a30BbI YpOBEHb) pEATU30BaH MPUHIIAI
IIPEEeMCTBEHHOCTH B  M3y4eHUM Ouosiorud, Onarojgaps dYeMy B HEW IpocMaTpHuBaercs
HaNpaBIEHHOCTh Ha pa3BUTHE 3HAHUH, CBA3aHHBIX C ()OPMUPOBAHHEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIUIEHHUS, TPEICTAaBICHUM O
3I0pOBOM 00pa3e *HU3HU U OepeKHbIM OTHOIIEHHEM K OKpyXaromed npupoaHoil cpene. Iloatomy
Hapsly ¢ M3ydyeHUEeM OOIIeOMOIOTHYECKUX TEOpHil, a TakkKe 3HAHUI O CTPOEHUU JKUBBIX CHCTEM
pPa3sHOIo paHra M CYIIHOCTHM OCHOBHBIX MPOTEKAIOUIMX B HUX MPOILIECCOB B MPOrpaMMe O OHOJIOTHH
yIIeJ€HO BHHUMAaHHUE HCIOJb30BAaHHUIO IOJIYYEHHBIX 3HAHUN B TOBCEIHEBHON KM3HU [UIsl PEIIECHUS
NPUKIIAJHBIX 33/1a4, B TOM 4YHUCle: MPO(QUIAKTUKNA HACIEICTBEHHBIX 32001€BaHNN YeoBeKa, MEIHKO-
FEHETUYECKOTO KOHCYJIbTHPOBAHUS, OOOCHOBAaHUS JKOJOTHYECKH IIeIeCO00pa3HOro IOBEIACHUS B
OKpYKaloIlle NPUPOJHOM cpene, aHaliu3a BIUSHUSA XO3HCTBEHHOM JEATEIBHOCTH 4YEJOBEKa Ha
COCTOSTHUE TMPHUPOAHBIX M HCKYCCTBEHHBIX D3KOCHUCTEM. YCHJIEHHE BHUMaHHUS K MPHUKIAJIHON
HaNpaBJIEHHOCTH YydeOHOro mnpenmera «buonorus» NpoaUKTOBaHO HEOOXOAWMOCTBIO OOECTeYeHHUs
YCIOBUH Ul pelleHHs] OAHOM M3 aKTyalbHBIX 3aJad IIKOJIbHOIO OMOJIOTMYECKOro 0Opa3oBaHMUS,
KOTOpas npeanonaraetT GopMUPOBaHKE Yy 00yUYaIOMIUXCS CTIOCOOHOCTH aAaNTUPOBAThC K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MHpa.

[Iporpamma 1mo GHOIOTHUU SABISETCS OPHUEHTUPOM JIJISI COCTABICHUS pabOYuX MPOrpaMmM, aBTOPHI
KOTOPBIX MOTYT IIPEUIOKUTh CBOM BAPHAHT MOCIEI0BATEIBHOCT U3YYEHUSI U CTPYKTYpbl Yy4e€OHOro
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Marepuana, CBOE BUICHHUE TIyTel QopMupoBanus y obydaromuxcs 10—11 kimaccoB mpeaMeTHBIX
3HaHUH, yMEHUH U CIOCOOOB Y4eOHOW MAEATENBHOCTH, a TaKKe METOAWYECKHX peIIeHUi 3amad
BOCIIUTaHMSI U Pa3BUTHUS CPEACTBAMH yueOHOro npeaMera «buoaorusy».

buomoruss Ha ypoBHe cpemHero ooOmero oOpa3oBaHMs —3aHMMaeT BaxkHoe Mecto. OH
obecneunBaeT opMUpOBaHHE Y 00yUarOIIMXCsl IPEACTaBIECHUI O HayYHON KapTUHEMHpA, PacIIUpsIeT
¥ 00001aeT 3HaHUs O )KUBOH MpHUpoJe, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOW OpTraHU3alH U
9BOJIIOLMM, CO34a€T YCJIOBMsI JJIs: IO3HAHUS 3aKOHOB JKMBOH HpUpoAbl, (OPMHPOBAHUSA
(yHKIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/10pOBOTO M 06€30macHOro o0pasa >KU3HHU, SKOJIOTUIECKOTO
MBIILUICHHS, IEHHOCTHOTO OTHOLLIEHUS K JKUBOU IIPUPOAC U YEIOBEKY.

Bonbmioe 3HaueHue OWMONOTHS MMEET TAaKKE JJISl PEHICHUS BOCIUTATEIBHBIX U PAa3BUBAIOIINX
3ajjady cpeAHero oOmiero o0Opa3oBaHus, couuanu3auuu obOydaroumuxcs. M3yuenuwe Ouonorun
obecrieynBaeT ycioBHs 11  (OPMHPOBAHUS  WHTEIUICKTYaJlbHBIX, KOMMYHHMKAIIMUOHHBIX U
MH(POPMALMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIbTYpPbI, CIOCOOCTBYET HMHTErpaluu OUOJOIMYECKUX
3HaHUH C TPEICTABICHUSAMU W3 APYrHX Y4eOHBIX MNPEIMETOB, B YAaCTHOCTH, (H3UKH, XHUMHU H
reorpaduu. Ha3BaHHbIe MONOXKEHUS O IpeAHa3HauYeHUM ydyeOHoro npenmera «buonorus» cocraBuiu
OCHOBY Ul OIIpeAENieHUusl IOAXO0J0B K OTOOpY M CTPYKTYpPUPOBAHMIO €ro COJAEp KaHMs,
IPECTaBICHHOr0 B IIPOrpaMMe 10 OUOJIOTHH.

OT10op coxmepkanusi yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
HO3ULUN KyJIbTYpOCOOOpA3HOro IMOJXOAd, B COOTBETCTBUM C KOTOPBIM OOydarouiuecs JOJDKHBI
OCBOUTb 3HAHUS U YMEHUS, 3HayuMble U1 (POpMHUpOBaHMS OOLIEH KyJIbTYpBl, ONpPEIEISIONINE
a/IeKBaTHOE IIOBEJCHHUE UYEJIIOBEKAa B OKpY)KaloUled MNpUPOJHOM cpele, BOCTpeOOBaHHbIE B
MOBCETHEBHOM KU3HM M TPAKTHYECKOW nesrenbHocTH. Ocoboe MecTo B ATOM CHCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI CO/EPIKAHUs, KOTOpPhIE CIy’KaT OCHOBOW JIsi ()OPMHUPOBAHUS IMPEJICTABICHHH O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTMHE MHpa M LEHHOCTHBIX OPHUEHTALMSIX JIMYHOCTH,
CHOCOOCTBYIOUIMX I'yMaHU3aIMK OMOJIOTMYECKOT0 00pa30BaHMUsL.

CrpykTypupoBaHHe cOJepXaHUs y4yeOHOro MaTepuana B MporpamMme MO OHOJOTUU
OCYILECTBJIEHO C YYETOM MNPHOPUTETHOTO 3HAUEHHUS 3HAHUH 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOM HpUpONbl, 0O €€ YpPOBHEBOW OpraHM3allMUM 3BOJIOLMHU. B COOTBETCTBUU C 3TUM B CTPYKTYype
yueOHoro npenMmera «buosnorus» BbIIENCHBI CIEAYIOIIME cojepiKaTenbHble TUHUU: «buonorus kak
Hayka. MeToapsl HayyHoro mnosHaHus», «KieTka kak Ouosiorumueckas cuctema», «OpraHusMm Kak
O6uonornyeckas cucrema», «CucreMa U MHOroo0Opasue OpraHM4ecKOro MUpay, «IBOJIOIMS KUBON
IPUPOIBIY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Hopmamugnvimu 00Kymenmamu 014 cocCmagienus padpouei npozpammol A6AAI0MCA:

1. ®enepanbhblit 3ak0H OT 29.12.2012 N 273-D3 (pen. ot 03.02.2014) "OO6 ob6pa3oBaHuu B
Poccuiickoit ®eneparun’.
2. [ToctanoBieHHE 1. TOCYIaAPCTBEHHOIO caHuTapHoro Bpada P® ot 29.12.2010 r. Ne 189

"O6 yrBepxkaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMHUOJIOTHUECKUE TpeOOBaHUS K
YCIIOBUSIM M OpTraHu3anuu oO0ydeHus B 0011eo0pa3oBaTeIbHbIX YUPEKACHUSIX ).

3. [Tpuka3 Munnpocsemeaus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Iopsaka
OpraHM3alMi M  OCYLIECTBJIICHHS  O0Opa30BaTEJbHOM  JAESITEIbHOCTH MO  OCHOBHBIM
o0mieo0pa3oBaTesIbHBIM IporpaMmMaM — 00pa3oBaTeIbHBIM MpOrpaMMaM HadalbHOTO OOIIEro,

OCHOBHOTO OOIIETO ¥ CPETHETO 0OIIET0 00pa30BaHUS;
4. Ipukaz Munnpocsemenus Poccun ot 23.11.2022 Ne 1014 «O6 ytBepxkaeHuu ¢eaepaibHON
00pa3zoBaTenbHON MTPOTPaMMBI CPETHETO 00IIIET0 00Pa30BAHUSY.

Ilens w3yuenns ydeOHoro mpeamera «buonorms» Ha 0a30BOM YpOBHE — OBIAJCHHUE
00y4aromyUMUCs 3HAaHUSMH O CTPYKTYPHO-(YHKIIMOHAJIHHOM OpPraHM3alUU KHUBBIX CHCTEM Pa3HOTO
paHra U npuoOpeTeHNe YMEHHUH HMCIOIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JEHCTBHH B OTHOIICHUH
00BEKTOB KMBOI MPUPOJIBI U PEIICHUS PA3THYHBIX )KU3HEHHBIX TPOOIEM.

JlocTmkeHne nenu u3ydeHus ydeOHoro mpenmera «buomorms» Ha 0a3oBOM  ypoBHE
o0ecreynBaeTcsl pelIeHUEM CIEAYIOIINX 3a0ay.

e OCBOGHHE OOYYAIOUIMMHUCS CHCTEMBI 3HAaHUH O OMOJIOTHYECKHX TEOPHAX, YUEHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3ax, MpaBWiIaxX, CIYXKallUX OCHOBOH ui1 (OPMHUPOBAHHUS
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NPEJCTAaBICHUN O €CTECTBEHHO-HAYyYHOH KapTHHE MHpa, O METOJaX HaydyHOTrO ITO3HaHUS,
CTPOCHUH, MHOT000pa3uu U OCOOEHHOCTSX J>KHUBBIX CHCTEM DPAa3HOTO YPOBHS OpPTaHU3AIINH,
BBIJIAIOIIUXCSI OTKPBITUAX ¥ COBPEMEHHBIX HCCIICIOBAHUIXB OMOJIOTHH;

e (QopmupoBaHue y O0OyYarOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYadbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH B MpoIlecce aHaIN3a JAHHBIX O MYTSX Pa3BUTHUS B OMOJIOTMHM HAYYHBIX B3TJISI0B,
UJiel ¥ MOJIX0JI0B K U3YYSHHIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OpTraHU3aIUH;

® CTaHOBJICHHE y OOydYarOIUXCs OO0IIeH KyIbTyphl, (DYHKIIMOHATHLHOW T'PAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSACHATh W OIICHWUBATh SIBJICHHS OKPYXKAIOIIETO0 MHpa >KHBOH IPHPOIBI HA
OCHOBaHWH 3HAHUU W OIBITA, TOJYUYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

e (dopMupoBaHHe y 00y4arOIUXCS YMEHUI WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX 3HAHUM
B IIPAKTUYECKOHN JIEATEIILHOCTU YeJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TE€XHOJIOTHM
U arpoOMOTEXHOJIOTUH;

e BOCIHTaHHE YOSXKIEHHOCTH B BO3MOXXKHOCTH TIO3HAHUS UEJIOBEKOM JKMBOH IPHPOJIBI,
HEOOXO0IMMOCTH OEPEKHOTO OTHOLICHUS K HEH, COOIIOICHUS ITUYCCKUX HOPMIIPH MTPOBEICHUH
OMOJIOTUYECKHX MCCIICIOBAHUN;

® 0CO3HaHHE IEHHOCTH OHWOJOTMYECKMX 3HAHWH JUIS TOBBIINICHUS YPOBHS 3KOJOTHYECKOU
KYJBTYPBI, U151 POPMUPOBAHUS HAYYHOTO MHUPOBO33PCHUS;

® [puUMEHEHHE TNPUOOPETEHHBIX 3HAHWMA W YMEHHUW B TIOBCCTHEBHOW XHW3HU IS OLCHKH
NOCJIEAACTBUM CBOEH NEATEIbHOCTU IO OTHOLIEHHWIO K OKpY’Kalolled cpee, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHKE U COOJIOICHUE Mep MPO(UIAKTHKY 3200JICBAaHHIA.

B cucreme cpemnero obmero obOpaszoBanus «buosorus», m3ydaemass Ha 0a30BOM YpOBHE,
SBISICTCSL  00s3aTENbHBIM ~ y4EOHBIM MNPEAMETOM, BXOJASAIIMM B COCTaB MPEAMETHOH 00JacTu
«EcTecTBeHHO-HAYUHBIC TTPEAMETHI.

OO11iee yncIo YacoB, PEKOMEHIOBAHHBIX A HU3ydyeHus Ouonoruu — 68 wyacos: B 10 ximacce —
34 gaca (1 gac B Hegenio), B 11 kiracce — 34 yaca (1 yac B Hezelno).



COJEP)KAHUE OBYYEHUA

10 KJIACC
Tema 1. BuoJsiorusi Kak HaykKa

buonoruss kak Hayka. CBsi3b OHOJOrMH C OOIIECTBEHHBIMH, TEXHHUYECKUMHH JPYTUMH
€CTeCTBEHHBIMU HaykamH, (unocopuelt, 53TUKON, OSCTETUKOM u mpaBoM. Ponp Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHOW HAYyYHOH KapTHHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK.

MeToapl TO3HAHMS JKUBOM MHpHUpoAbl (HAOMIOIEHUE, IKCIEPUMEHT, ONUCaHHe, U3MEpEeHHE,
KIJIacCU(UKAIMs, MOJICTUPOBAHUE, CTATUCTHUYECKAss 00paboTKa TaHHBIX).
Hemoncmpayuu:

Iopmpemui: Y. apsun, I'. Mennens, H.K. Konsuos, /Ix. Yorcon u ®. Kpuk.

Tabnuysl u cxemvi: «MeTOIbI TO3HAHUS )KUBOW PUPOJIBD.
Jlabopamopuvle u npakmuueckue padoomoi:

[Ipaktuueckass pabora Ne 1. «Mcrnonb3oBaHWe pa3IMYHBIX METOJIOB NIPU HU3YYCHHH
OMOJIOrN4eCKUX O0OBEKTOB.
Tema 2. ’KuBble cucTeMbI U UX OPraHU3ALHA

XKusble cuctemsl (OHMocucTEMBI) KaK NMpeAMET u3ydeHus Onosnoruu. OTau4ue KUBbIX CUCTEM OT
HEOPraHUYECKOM MPUPOIBL.

CBoiicTBa OMOCHCTEM M MX pa3HOOOpasue. YPOBHU OpraHM3aldd OMOCHUCTEM: MOJICKYIISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHu3MEHHBbIH, HOMYJISLMOHHO-BUI0BOM, HKOCHUCTEMHBIH
(OuoreoneHOTHYECKHIT), OOChHEPHBIH.
Hemoncmpayuu:

Tabnuywt u cxemvi: «OCHOBHBIE TPU3HAKH JKU3HW, «Y POBHU OpPraHU3AIMH KHUBOUIIPUPOIBD.
Obopyodosanue: monenb moiexkynsl JIHK.
Tema 3. XuMHnuecKuii cCOCTaB U CTPOEHHE KIETKH

XUMUYECKUN COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOIJIEMEHTHI.
Bojia u MuHepanbHbIe BEIIECTBA.

@DyHKIIUY BOJIbI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [loanepxkanne ocMoTH4eckorodanaxca.

benku. CocraB u crpoeHue OeiakoB. AMHUHOKHCIOTHI — MOHOMepHI OenkoB. HezameHumbie u
3aMEHUMbIE AMHUHOKHCIOTBI. AMHHOKHCIOTHBII COCTaB. YPOBHU CTPYKTYphI O€IKOBOH MOJIEKYJIBI
(mepBuYHasi, BTOpUYHAs, TPETHUYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUYECKHE CBOICTBa OEJKOB.
buonorndeckne GpyHKIUN OEIKOB.

®epMeHThl — Ouojormyeckue KaranuzaTopbsl. CTpoeHue QepMeHTa: aKTHUBHBIA UEHTP,
cyocrparHas crnenudpuunocts. Kodepmentsl. Butamunsl. OTiinyus GepMeHTOB OT HEOPraHMYECKHX
KaTaJIn3aTOpOB.

VYraeBoasl: MOHOcaxapuIbl (IJIFOKO3a, pubo3a M Je3okcupubo3a), Iucaxapuisl (caxaposa,
JIAKTO03a) U MoJincaxapubl (Kpaxmai, IIMKOreH, Leito03a). buonorndyeckue pyHKIUM yrieBoa0B.

Juruapr: Tpurmuuepuabl, Gocdomunuasl, crepounsl. ['mapodmibHO-rHIAPOGOOHBIE CBOWCTBA.
buonornueckue ¢ynkuunn aununoB. CpaBHEHHE YITIEBOAOB, OENKOB M JUIHAOB KaK HCTOYHHMKOB
DHEPIHUH.

Hykneunoseie kucnorsl: JJHK m PHK. Hykimeoruapl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynkuun PHK. Buast PHK. AT®: ctpoenne u GpyHKIUH.

[uTonorus — Hayka o kjerke. Kierounas Teopusi — npumep B3auMOJCHCTBUS UIeH U (PAKTOB B
HAyYHOM IO3HaHUU. MeTobl U3ydeHus KIETKH.

Knerka kak menoctHas skuBas cucreMa. OOmMe MpHU3HAKM KIIETOK: 3aMKHYTas Hapy>KHas
memOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctema cuHTe3a Oelka.

Tunmbl  KJIEeTOK:  JyKapuHoOTHUecKas W MpokapuoTHueckas. (OCOOEHHOCTH  CTPOEHHUs
npokapuornyeckoil kietku. Kiierounas crenka Oaktepuil. CTpoeHHE 3YKApUOTUYECKOM KIIETKH.
OCHOBHBIE OTJIMYHSI PACTUTENILHON, Y)KUBOTHOMN U TPUOHOM KIICTKH.

IloBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTE€HKA, IJIMKOKAJIMKC, UX (QYHKIHH.
[Inasmatuueckass wmemOpana, e€ cBoiictBa U ¢yHkuuu. lluromnasmMa u e€ OpraHoMBI.
OnnomemOpannble opranouabl kietkw: OIIC, ammapat [onbmku, nu3zocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KIETKH: MHUTOXOHApUH, IiacTUibl. [IpoucxoxneHne MUTOXOHApPUM M IutacTul. Bumbl
wiactu. HememOpaHHbIe OpraHOU/IbI KIIETKU: PUOOCOMBI, KJIETOYHBIN LIEHTpP, LEHTPUOIHN, PECHUYKH,
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KryTUKH. OyHKIMHMOPraHOWI0B KIIETKU. BKirtoueHus.

Snpo — perynsaTopHbli HeHTp KieTku. CTpoeHue sapa: siepHas 000JI0YKa, KapHoIlia3ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

Hemoncmpayuu:

llopmpemui: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,/Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K.M. bap.

Juacpammul: «PacripeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXKHUBON IPUPOAEY,
«Pacnpenenenrne XMMUYECKUX 3JIEMEHTOB B )KUBOW IIPUPOLEN.

Tabnuyer u cxemwl.: «llepuonuyeckas TabaMIIa XUMUYECKHX JIEMEHTOBY», «CTPOCHUE MOJIEKYJIbI
BO/b», «buocunTe3 Oenkay, «CtpoeHue Moiekynbl Oenkay, «Ctpoenue depmenta», «HykienHoBbie
kucnotel. JIHK», «Ctpoenue monexkynsl AT®», «CTtpoeHne 3yKapuoTHUUYECKON KieTku», «CTpoeHue
JKUBOTHON KIIETKW», «CTpOEHUE pacTUTEIbHON KIETKN», «CTpoeHue MPOKAPUOTHUYECKOU KIIETKHY,
«CTpoeHue siipa KIeTKI», «YTIeBOAb», «JIMIuab».

ObopydosaHnue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHHME [UJIsi TIPOBEACHHUS HAOIIOJICHU,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTIPETIapaThl PACTUTENIbHBIX,)KHBOTHBIX H 0aKTEPUAIBHBIX KJIETOK.
Jlabopamopuvie u npakmuueckue padoomaol:

JIaGoparopnas padora Ne 1. «M3ydeHne KaTadIuTUIECKON aKTUBHOCTH (DepMEHTOB (Ha mpuMepe
aMUJIa3bl WK KaTalasbl)y.

JlaboparopHast pabota Ne 2. «M3yueHue cTpOCHHS KJIIETOK PaCTEHUH, )KUBOTHBIX M OAKTEPHil 1O
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTrax u uX OIUCaHUE».

Tema 4. ’KuzHenesTeIbHOCTb KJIETKH

OOmMeH BemecTB, WM MeTa0oIM3M. AcCUMUIIANNS (IJIACTUYCCKUNA OOMEH) U JTUCCUMUJIISALINS
(oHEepreTUYeCcKuit 0OMEH) — IBE CTOPOHBI €AMHOTO Ipoliecca MeTadonn3Ma. Posib 3aKk0HOB coxpaHeHUst
BEIIIECTB M SHEPIMH B IOHUMaHUK METa00IM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOdHBIH U rerepoTpodHbiii. Ponb ¢depmeHTOB B 00MEeHE
BEUIECTB U NIPEBPALICHUY SHEPTUH B KIIETKE.

®ortocunte3. CseroBas W TeMHOBas (a3el  QorocuHTe3a. Peaknuum  dorocuHTE3A.
O¢ddexkTuBHOCTH (oTOCHHTE3a. 3HaueHHe (HOTOCHHTE3a JAJS KM3HUM Ha 3emie. BausHue ycrnoBuii
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTHY KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCUHTE3UpYolre 6akTepuu. 3Ha4eHne XeMOCHHTE3a JUIs )KU3HUHA 3eMJIe.

OHepreTudeckuii oOMeH B KileTke. PaciierieHne BellecTB, BbIIEICHHE U aKKyMYJHUPOBaHUE
SHEPIUu B KJIETKe. DTarnbl 3HepreTuyeckoro oomena. I'mukonus. bpoxenue u ero Buisl. Kucnoponnoe
OKHUCJIGHHE, WU KjIeToyHoe JbixaHue. OxucinurtenbHoe QochopunupoBanue. DPPEKTUBHOCTD
HHEPreTHUECKOT0 OOMEeHa.

Peakuuu matpuynoro cunresa. I'enernueckas nnpopmanusa u JIHK. Peanuzanus renernyeckoit
uHpopManuu B KieTke. ['eHeTHueckuil Ko M ero cBoiicTBa. TpaHCKpUIIIUS — MATPUYHBIA CHHTE3
PHK. Tpancnsuus — OuocuHTe3 Oenka. Jrtambl TpaHchsauuu. KomupoBaHue amMuHOKHCIOT. Ponb
pubocom B OMOCHHTE3e OemKa.

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mcropus oTkpbiTusi Bupycos (.M. VBaHoBckwmil).
OCOOEHHOCTH CTPOEHUS M KM3HEHHOro IMKiIa BUpycoB. bakrtepuodaru. bonesHu pacreHuit,
’KUBOTHBIX U 4YEJIOBEKa, BbI3bIBacMble BHpycamH. Bupyc ummyHoxedumura uenoreka (BUY) —
Bo30yautens CIIM/la. OOparHas TpaHCKpMIILUS, peBepraza W uHTerpasa. llpodumaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUI.

Hemoncmpayuu:

Ilopmpemur: H.K. Kosbrios, J[.M. UBanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemwvl: «Tunsl nutanus», «Merabomuszm», «MHUTOXOHIPUS», «DHEPreTUUECKUI

obmeny, «Xmopomtacty, «@orocunresdy, «Ctpoenue JJHK», «Ctpoenne u ¢GyHKIIMOHUpPOBaHUE

reHa», «Cunre3 Oenka», «['eHeTnueckuii kom», «Bupyce», «bakrepuoparn», «CtpoeHue u

»)u3HeHHbIH ki Bupyca CII1/la,6akrepruodaray, «Permmukamus JTHK».

Obopyoosanue: monenu-anmumkaun «Y nsoeane AHK u Tpanckpumnimsy, «buocunres Oenkay,

«CTtpoeHue KIeTKn», Moaenb cTpykTypsl JJTHK.

Tema 5. PazMHOXkeHHe 1 HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB



Knerounslii 1mkn, Wi KU3HEHHBIM 1K KieTku. MaATepdasza m  murtos. Ilpomeccsl,
npotekaromue B wuHTepdasze. Permmkamms — peakmuss marpuunoro cuureza JIHK. Crpoenwue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIL. J{MIJIOUIHBIN U TarIOUIHBIA XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. Llutonornyeckne OCHOBBI Pa3MHOKEHUSI MMHANBUYaTbHOTO PA3BUTHS OPraHU3MOB.

JHenenne kierkn — muto3. Craauu muto3a. [Ipomeccel, mpoucxonasimue Ha pa3HbIX CTAUAX
MHUTO3a. BHOJIOrNYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rubesb KIETKH — arnomnTo3.

@opMBI Pa3MHOXKEHHUSI OPraHW3MOB: OECIONIoe M TOJOBOE. Buabl Oecrmonoro pa3MHOXKEHUS:
NEJICHWe HaJBOE, IIOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BEreTATHBHOE
pasMHOKeHue. cKkyccTBeHHOE KIIOHMPOBAHUE OPTraHU3MOB, €r0 3HAYCHUE JIJIs CETICKIINH.

[TonoBoe pazMHOKeHUE, €r0 OTINYHUS OT OECIOJIOrO.

Metiios. Ctaguu meiiosa. I[Iponeccel, npoucxoasdiiue Ha cTaausx meio3a. [loBenenue xpomocom
B Meito3e. Kpoccunrosep. bruosornueckuii CMbICI U 3HaYE€HHUE MeEH03a.

l'amerorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y JKHBOTHBIX. [I0JIOBBIC JKeJE3bI:
CeMEHHUKM M su4YHUKU. OOpa3oBaHHME M pa3BUTHE IOJOBBIX KIETOK — rameT (CHepMaTo30u,
SUIIEKIIETKA) — criepMaTorene3 u ooreHe3. OCOOEHHOCTH CTPOCHUS SUIEKIETOK U CIEPMAaTO30UJIOB.
OmnonorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpHUOHAIIbHOE pa3BUTHE (3MOpHOreHe3). JTalbl
SMOpPUOHAIBHOTO Pa3BUTHsI Y TMO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHWE, TacTPyJNALMs, OpraHOreHes.
[TocTomOpuoHanbHOE pa3BUTHE. THUINBI MOCTAMOPHOHAIBHOIO PAa3BUTHS: MPSIMOE, HEMPAMOE
(mmunHOYHOE). BrnusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOpPbI, CHOCOOHBIE BBI3BIBATH
BPOXICHHBIE YPOICTBA.

Poct u pas3Butue pacrenuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHHU, CTaauu
pa3BUTHA.

Hemoncmpayuu:

Tabauyvr u cxemwvl: «DOpMBI PaA3MHOXKEHUS OPraHU3MOBY», «J[BOWHOE OIUTIOAOTBOpPEHUE Y

LBETKOBBIX pAaCTEeHUI», «BereratuBHOE pa3MHOKXEHHE PACTEHUII»,

«/lenenune xkneTku 6akrepuity, «CTpoeHUE MOJTOBBIX KIETOKY», «CTPOCHHE XPOMOCOMBIY,

«Knerounbnii nuki», «Pemmukanusa JJHK», «Muto3», «Meho3», «lIpsmoe u HenpsiMoe pa3BUTHE,
«["aMeToreHe3 y MIICKOTIMTAIONIUX U YeToBeKa», « OCHOBHBIC CTAIUH OHTOTEHE3a.

Obopydosanue: ~ MHKPOCKON, MHKporpemnapaTsl  «CrnepMaTo3ouabl  MJIEKOMHUTAIOIIETOY,
«Sinexnerka Miuekonurarmero», «KapnokuHe3 B KJIETKax KOpEIIKa JyKa», MArHUTHAs MOJEIb-
anmuukanus «Jlenenue kinerku», moaens JIHK, monens metadasHoii XpOMOCOMBI.

Jlabopamopuvle u npakmuueckue padoomoi:

Jlaboparopuast pabota Ne 3. «HaOmrogeHwe MHTO3a B KIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpENapaTax.

Jlaboparopuass pabota Ne 4. «M3ydueHue CTPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacjieICTBEHHOCTh M H3MEHYHBOCTH OPTAaHU3MOB

[Ipenmer w 3amaum  reHeTuku. Mcropust pa3BuUTHS TEHETUKU. Pollb UUTOIOTHM U
SMOpHOJIOTUN B CTAHOBJICHMHM TEHETHUKU. BKIan pOCCHUCKMX M 3apyOEKHBIX YYEHBIX B Pa3BUTHE
TEHETUKH. MeToabl  TeHETHKH  (THOPUIOJIOTMYECKHH,  ITUTOTEHETUYECKHH,  MOJICKYJISIPHO-
reHeTudyeckuil). OCHOBHbIE TE€HETHYECKHE TNOHATHSA. ['eHeThueckass CHMBOJIMKA, HUCIOJIb3yemas B
CXEMax CKpEeIIMBaHMI.

3aKOHOMEPHOCTH HACIlleJIOBaHUs MPU3HAKOB, ycTaHoBIeHHbIe I'. MenaeneMm. MoHoruOpuaHoe
CKpeluBaHue. 3aKOH €IMHO-00pa3usi THOPHAOB IEpPBOro MOKOJeHHS. [IpaBuio JOMHUHUPOBAHWS.
3aKoH paclleryIeHus MPU3HAKOB. ['urnore3a yuctorsl ramer. [loaHOE U HEMOTHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpelIuBaHUE. 3aKOH  HE3aBHCHMOTO HACJelIOBAHUS  IPU3HAKOB.
[{uToreHEeTHYECKHE OCHOBBI JUTHOPUIAHOTO CKPEIIUBAHUSA. AHAJIM3UPYIONIEe CKpEIIMBAHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBaHUS AJIsl OTIpeAeNICHUsI TeHOTHIA 0CO0U.

CueruieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo crenjgeHHOMY HacleI0BaHHIO
reHoB. HapyiieHne cuensieHust reHOB B pe3yJbTaTe KpOCCUHIOBEpa.

XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. | eHETUUECKUE KAPTHI.



l'eneruka mnosa. XpoMOCOMHOE OIpeaenaeHue Tmoia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
I'omoramerHsle U rereporameTHble Opranu3Mel. HaciaenoBanue npu3HaKkoB,CLICIUIEHHBIX C ITI0JIOM.

N3menunBOoCTh. Buapl M3MEHYMBOCTH: HEHACJIEACTBEHHAs M HacleAcTBeHHas. Ponb cpeasl B
HEHACJIEICTBEHHOM  W3MEHYMBOCTU.  XapaKTePUCTUKA  MOAM(PUKALMOHHOM  M3MEHYMBOCTH.
Bapuannonsbli psn um BapuauuoHHas Kpuas. Hopma peaknuum npusnHaka. KonmuecTBeHHblE U
Ka4eCTBEHHBIE IPU3HAKH M UX HOpMa peakiiun. CBOWCTBaMOAN(PHUKAIIMOHHON U3MEHYHBOCTH.

Hacnencreennas, wiu reHoTunnyeckasi, i3aMeH4nBocTh. KoMOMHaTHBHASI H3MEHYMBOCTH. Meiio3
U TI0JOBOM HpPOLECC — OCHOBa KOMOMHATHBHOM HM3MEHYMBOCTU. MyTallMOHHAsT WU3MEHYHUBOCTD.
Knaccudukanus wmyranuii: reHHbIE, XPOMOCOMHBIE, T'€HOMHbIe. YacToTa W NpUYUHBI MYTaIUil.
Myrarennsie (akTopel. 3aKOH T'OMOJIOTHYECKHX psIOB B HACIEACTBEHHON wu3MeHunBocTH H.M.
Basuiosa.

BuesaepHas HacIeACTBEHHOCTb U U3MEHYUBOCTD.

I'enetnka wuenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKa:
TCHCAIOTUYCCKHI, OJIM3HEIIOBBIH, IIUTOrCHETHYCCKHI, OMOXMMHYECKHUH, MOJIEKYJISIPHO-
reHetudyeckuid. COBpPEMEHHOE  ONpeNeNieHWe TIEHOTHUNA: IOJHOI€HOMHOE CEKBEHHUPOBAaHME,
TEHOTUIIMPOBaHUE, B TOM uucie ¢ nomouibto [1I[P-ananu3za. HacnencreenHsie 3a001eBaHus YeI0BEKa:
reHHble OoJie3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIPaclONOkKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
ComaTnueckue U reHepaTuBHble MyTaliui. CTBOIOBbIE KiIeTKU. [IpuHIMIIBI 310poBOro 00pa3a >KU3HH,
TUATHOCTHKH, NPOQUIAKTHKA U JICUCHUS TeHETUYeCKuX Oone3Heil. Menuko-reHeTnieckoe
KOHCYJIbTUPOBaHUE. 3HAUEHUE MEIUIIMHCKON T€HETUKU B MPEAOTBPALLIEHUH U JICUEHUH F€HETHUECKUX
3a00JIeBaHUI YelOBEKa.

Hemoncmpayuu:

Ilopmpemur: 1I'. Mengens, T. Mopran, I'. ge ®pusz, C.C. YerBepukos, H.B. Tumodees-
Pecosckmii, H.M1. BaBumos.

Tabnuyer u cxemol: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 LIMTOTCHETUYECKask OCHOBaY», «3aKOH
pacIIenyeHus] W €ro LUTOTeHEeTHYeCKass OCHOBa», «3aKOH YHUCTOThI ramery, «JlurubpuaHoe
ckpeuBanue»,  «lluTojmoruueckue  OCHOBBI ~ AMTHMOPHJIHOIO  CKpelmMBaHus»,  «Meilo3y,
«B3aumonencTBUe ajuIeNIbHBIX T€HOBY», «['€HeTHYeCKHe KapThl PACTEHUH, KMBOTHBIX M YEJIOBEKay,
«I'enernka nosay, «3aKOHOMEPHOCTH HACJIEI0BaHUs, CLEIUIEHHOTO ¢ oJoM», «KapuoTunsl yenoseka
U KMBOTHBIX», «Buabl n3MeHunBOCTHY, «MoandukanmoHHas U3MEHUNBOCThY, «HacnenoBanue pesyc-
daxTopa», «I eHeTHukKa rpymm KpoBu», «MyTallmOHHAs ©3MEHUUBOCTB.

Obopyodosanue: Mojenu-anmiaukanuu  «MoHoruOpuaHoe  ckpeuuBaHue», «HemnomHoe
JOMUHHMpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct Xxpomocom», MHKpPOCKON U
MuKkpomnpenapar «Jlpo3zoduna» (Hopma, MmyTanuu GopMbl KpbUIbEB U OKPACKH Tena), repdapuit «I'opox
IIOCEBHOM.

Jlabopamopuvle u npakmuueckue padoomoi:

JlaGoparopnast pabora Ne 5. «l3ydyeHue pe3yabTaToB MOHOTMOPHUIHOIO M JAUTHOPHIHOTO
CKpEeIIMBaHUs Y AP030(p bl HAa TOTOBBIX MUKpPOIIpErapaTaxy.

JIaGoparopnast paGora Ne 6. «l/3yueHne MOIU(PHUKAIMOHHON W3MEHYMBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOM».

Jlabopartopnass paGora Ne 7. «AnHanmu3 MyTanuii y JOpo30oguibl  HAa  TOTOBBIX
MUKpOIpenaparaxy.

[Tpaktruyeckas padora Ne 2. «CocTaBieHue U aHaJIU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexnusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexkuusi Kak Hayka M IpoLEcC. 3apoXACHHME CEIeKUUMU U JoMectukauusd. Yuenue H.U.
BaBunoBa o0 1eHTpax MPOUCXOXKIACHHS U MHOrooOpa3usi KyJabTypHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKIECHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHBIE METOJIbI CeNeKIMH. MacCOBbIi M WMHIWBUAYAIBHBIM OTOOPHI B CEJICKIIMH
pacteHHii M XUBOTHBIX. OLEHKa 3KCTephepa. BIIM3KOPOJCTBEHHOE CKpEIIMBAaHHE — HHOPUIMHT.
Uucras nuaus. CKpemuBaHUE YHCTBHIX JWHUNA. ['erepo3uc, mnum rubpuaHas cwia. HepomcrtBeHHOe
CKpelBanue — ayropuauar. Otaanénnas rudpunuzanus u e€ ycrnexu. VICKyCCTBeHHBIH MyTareHes u
MOJIy4EHHUE MOJUIIIIONI0B. JIOCTHIKEHHUS CENEKIIMN PACTEHUM, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust Kak OTpacib MNPOU3BOACTBA. ['€HHAs MHXKEHEpHs. OTalbl CO3JaHMs
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pekomOunanTHoi JIHK wm Tpancrennbix opranm3moB. KiierouHass WH)KeHEpHs.

Kierounsle  KyJIBTYpBI. MUKpPOKIIOHAIBHOE ~ PAa3MHOXKEHUE  PACTECHHUM. KiionupoBanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME U  3THYECKHE
npo6sieMbl. MO — reHeTndecky MOAU(PHUIIMPOBAHHBIC OPTAHU3MBI.

Hemoncmpayuu:

Iopmpemuir: H.. BaBunos, U.B. Muuypumn, I'.J1. Kapneuenko, M.®. l1Banos.

Tabnuysr u cxemol: kapta «L{eHTpHI MPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUN»,
«[Topoapl JOMaNTHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «OTmanéHHas ruOpuIu3aIusy,
«Pabotel akanemuka M.®. Banosay, «llomummonaus», «O0beKTH OHMOTEXHOJOTHNY, «KileTouHbIe
KYJbTYpbI U KJIOHHUpOBaHUE», «KoHCTpynpoBaHue U epeHoC TeHOB, XPOMOCOM.

Obopydosanue: MyISKU TUIOAOB U KOPHEIJIO0B TUKUX POPM U KYJIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOXO03IHCTBEHHBIC PACTCHHUSI.

Jlabopamopnwvie u npakmuueckue padomawi:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHXKCHHS CENEKIIMM PACTeHUM W J>KMBOTHBIX (HA
CEJIGKIIMOHHYIO CTAaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBI YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYIHOTO LIEHTPA)».

11 KJACC
Tema 1. DBoronmonnast 0uoJorus

[IpeanochIKi BOZHUKHOBEHHUS HBOJIIOIMOHHON TEOpHUH. DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B
6uosiorun. BiusHue 3BOIIOIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHU U IPYTUXHAYK.

CunerenbcTBa sBosolMH. I[laneoHTomOrMYeckue: MOCIEI0BATENbHOCTD IOSIBJICHUSI BHJIOB B
[AJICOHTOJIOTUYECKOM JieTonucH, nepexoanbie (Gopmel. buoreorpaduyeckue: cXoACTBO U pa3iuyuue
¢dayH u (0p MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOJCTBA M pa3iuyus SMOPHUOHOB Ppa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTMYHbIE, PyJIMMEHTapHbIE OpraHbl, aTaBU3MBbI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEJICTBEHHOCTHM M  OCHOBHBIX
MeTaboIMYECKUX MyTeH y BceX OpraHu3MOB.

OpomonmonHas teopust Y. [lapBuna. IIpennocbulku BOZHMKHOBEHUS JapBUHU3MA. J[BHKylne
CWJIBI 3BOJIIOLIMU BHUJIOB MO JlapBUHY (M30BITOYHOE Pa3MHOXKEHHE MPH OIPAaHUYEHHOCTH PECYpCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIIeCTBOBAaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopusi sBomoruu (CTD) m €€ OCHOBHBIE IOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHULA BUAA U DBOITIOLUH.

JBuwxymue cuibl (paxTophl) 3BOJIOLMH BUIAOB B HpuUpoje. MyTalMOHHBIN mpouecc U
KOMOMHATUBHAs U3MEHYUBOCTS. [lomynsiimoHHbIe BOJIHBI U iperd reHoB. M30msamust uMUrpanus.

EcrecTBenHbIl 0TOOp — HANpaBISAIOUIHH (akTop IBOIIOLNN. POPMBI €CTECTBEHHOT00TOOpA.

[TpucnocobiaeHHOCTH OpPraHHU3MOB KaKk  pe3yJabpTaT IBOJIIOLIMH. [Tpumepsr
npHUCIOcoOIeHU y opranu3MoB. ApoMopd03bl U UAHO-aIaNTALUH.

Bung wu  BupmooOpaszoBanme. Kputepum Buma. OcHOBHble (GOpMBI  BUA00OPa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakposBomtoniust.  DopMbl  IBOJIOLUHU:  (uieTHYecKas, JAUBEPreHTHas, KOHBEPreHTHasd,
napaensHas. HeoOpatumMocTh 3BOTIONNH.

[IpoucxoxaeHne OT HeCHeUMaTU3WPOBAHHBIX MpeakoB. llporpeccupyromas crennain3anus.
AnanTuBHas paguarnysl.

Hemoncmpayuu:

Hopmpemeur: K. Jlunnent, XKX.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap,3. I'ekkens, O.
Mromnep, A.H. Ceepuos.

Tabnuyvr u cxemvl: «Pa3BuTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apOJbIIIM MO3BOHOYHBIX
’KMBOTHBIX», «ApxeonTepukcy, «Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,

«EctectBeHHbIit 0TOOP», «MHOrooOpaszue COpTOB pacTeHHiD», «MHOroodpaszue MopoaKUBOTHBIXY,
«[lomynsimuny, «MyTallMOHHAasE HW3MEHUYHUBOCTBY, «ApomMopdose», «Mnnoamanramumy, «OO0mmas
JaereHepaums», «JBmwxkymmue cunbl 3Bomronum», «Kapra- cxema Mapmpyra nyremectBus Y.
Hapeunay», «boppba 3a cymiectBoBanue», «lIpucrnocobieHHOCTh OpraHu3MoBy, «l eorpaduyeckoe
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BHUJ1000pa30BaHKE», «IKOJOTHUUECKOE BUI000pa30BaAHUEY.

ObopyoosaHue: KONIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKpPAacKd, HaOOp IJIOJO0B U
cemsiH, KoJutekius «[Ipumepsl 3alIUTHBIX MNPUCHOCOOSECHUN Y KUBOTHBIX», MOAENb «OCHOBHBIE
HAIpPaBJICHUS IBOJIOLUNY, 00bEMHAs MOJIeNb «CTPOEHHE MOJIOBHOI'O MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapra mupa, kojuiekus «PopMbl COXPAHHOCTH MCKOIAEMbIX JKUBOTHBIX U
pacteHui», Mozenb amumkanusa «llepekpéct Xxpomocom», BiaxHble npenaparbl «Pa3Butue
HacekoMoro», «Pa3Burtue JArymku», MUKpoIpenapar
«Apo3odunay (Hopma, MyTaruu (GOpMbI KPHUIHEB U OKPACKH TEIIA).

Jlabopamopnsie u npakmuueckue padomawi:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BUI0B 10 MOP(OIOTHYECKOMY KPUTEPHUIO».

Jlaboparopnass  pabora Ne 2. «OmnucaHue MNPUCHOCOOJIGHHOCTH oOpraHu3Ma u  eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HH Ha 3emJie

JloHayuHbIe MpeICTaBICHUS O 3apOXKIECHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHUS KU3HU
Ha 3emJie: abuoreHe3 W MaHCHEpMHUA. XUMHUYECKas 3BOIIONUSA. AOHOTCHHBI CHHTE3 OPraHUYEeCKHX
BEUIECTB W3 HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE MOJATBEP)KIECHUE XUMHYECKON OSBOJIOLMHU.
HavanpHble 3Tanel Ouosioruveckoit 3postonuu. ['unoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MpOoTOKIeTKU. llepBbie kinetku u ux sBomouus. dopmupoBanue
OCHOBHBIX T'PYII KUBBIX OPTaHU3MOB.

PasButne xm3Hum Ha 3emue 1o d3pam U nepuonaM. Karapxeil.  Apxeiickas u
npoTtepo3oiickas 3pbl. [laneo3olickas spa u €€ mepuoabl: KeMOPUNCKUIA, OPAOBUKCKUHN, CUITYPUICKHIA,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKHUI, METOBOM.

Kalino3oiickas 3pa u €€ neproibl: MaJI€OreHOBbIA, HEON€HOBBIM, AaHTPOIIOTE€HOBBIN.
XapakTepucTuka KJIMMaTa ¥ TeOJIOTHYECKUX IIPOLIECCOB. OcHoBHBIE  DdTanbl
HBOJIIOLIMU PACTUTEIBHOTO U KUBOTHOT'O MUPA. ApoMOP(O3bl Y paCTEHUM U )KUBOTHBIX.

[TostBneHne, pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpaxeHue 53BOJOLUUU. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIBI OPTraHU3MOB.

OBoironMs ueloBeKa.  AHTpoOmoJiorus  Kak  Hayka.  Pa3Butue  mpelCTaBI€HHH O
IIPOMCXOXKICHUN 4elloBeKa. Meroapl M3ydeHusl aHTpornoreHeza. CXOACTBa M Pa3jIMyus YEJIOBEKA U
KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YETIOBEKa.

JiBrxyue cuibl (akTopsl) aHTponorenesa. HaciencTBeHHass N3MEHUMBOCTh M €CTECTBEHHBIH
ot0op. Ob1IeCcTBEHHBIN 00pa3 )KU3HU, U3TOTOBIIEHUE OPYIUI TPY/1a,MBILLUIEHHUE, PEUb.

OCHOBHBIE CTaJUU U BETBHU 3BOJIOLMHU YEJIOBEKA: aBCTpAJIONUTEKH, Yenosek ymenslil, Yenosek
npsaMoxoamui, Yenosek HeanaepraiabCkui, YenoBek pa3ymHblil. Haxogkn mMcKomaeMbIX OCTaTKOB,
BpeMsl CYIIECTBOBaHMsI, 00JIaCTh paclpoCTpaHeH sl, 00bEM roJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIHSL.

UYenoseueckne packl. OCHOBHBIC OOJBIIME pAChl: €BPOINEOUAHAs (€Bpaswiickas), HETpo-
aBCTpaJIOU IHAS (9KBaTOpHANIbHAS), MOHTOJIOUAHAS (a3maTcko-aMepHUKaHCKas). UYeprtsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENEH 4YETOBEUYEeCKUX pac K YCJIOBHSM CyIIecTBOBaHUSA. EQMHCTBO
yenoBedeckux pac. Kpurtuka pacuzma.

Hemoncmpayuu:

Ilopmpemui: @. Penu, JI. Ilactep, A.W. Onapun, C. Musnnep, I'. FOpu, Y. [lapBus.

Tabauywvl u cxemol: «Bo3aukHOBeHHE COHEYHOW CHCTEMBI», «Pa3BUTHEOPTaHUYECKOTO MHUPAY,
«PactutenbHas kietka», «KuBoTHas kietkay, «lIpokapuornueckas knetka», «CoBpeMeHHasi cUcTeMa
OpraHUYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKUX YEpT CTPOCHHS YeJIOBEKa M 4eI0BEKOOOpa3HbIX
00€3bsIHY,

«OCHOBHBIE M€CTa IMAJCOHTOJOTHYECKNX HAXOM0K MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/IpeBHelimue moan», «peBHue moan», «IllepBeie COBpeMEHHBIE IO, «Hea0BedecKue pach».

Obopyoosanue: mynsoxu «lIporcxoxieHne yenoBekay (OI0CThI aBCTPATIONMUTEKA, TUTEKAHTPOIIA,
HEaHJepTallblla, KPOMAaHbOHIIA), CJENKH MM H300paKEHHUsS KAMEHHBIX OpYIUH MEepBOOBITHOTO
YyenoBeKa (KaMHHU-YOIIephl, pyousia, ckpebiia), reoXpoHoJIorndeckass Tabiauia, KowteKus «Dopmbl
COXPAaHHOCTH MCKOIIAEMbIX KUBOTHBIX U PACTEHUII».
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Jlabopamopuwvie u npakmuueckue padomal:

[Tpaktuueckas pabora Ne 1. «M3ydeHWEe HCKOMAEMBIX OCTATKOB PACTCHUUW M IKUBOTHBIX B
KOJUTEKLIASAX .

OKcKypcusi «OBOJIIOIMS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAayuYHBIM WU
KpaeBeIUECKH My3eit).

Tema 3. OpranusmMsl 1 OKpysKawmas cpeia

DKoJIoTUsl Kak Hayka. 3ajjaud U paszesbl SKOJOrHMH. MeTOoJbl SKOJIOTHYECKUX HCCIEAOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuTaHus OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAs, MOYBEHHAs,
BHYTPUOpraHU3MEHHasl.

Okonoruueckue (axtopel. Kiaccudukamus skxonoruyeckux —(akTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

Abuotnyeckue ¢GakToOpbl: CBET, TeMmIepaTypa, BiakHOCcTb. Poronepuoausm. [lpucnocobienus
OpraHU3MOB K JIEUCTBUIO a0KoTHYeCKUX (hakTopoB. bruonornueckne puTmsl.

buotnueckue ¢dakropsl. Bunbl 6MOTHYECKUX B3aMMOACHCTBHIA: KOHKYPEHIIUS, XUITHHYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepauus, MyTyajau3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxJICOHWYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HaueHHUE OWOTHYECKHUX B3aUMOACHCTBUH IS
CYIIECTBOBaHMS OPraHU3MOBB IIPUPOIHBIX COOOILIECTBAX.

DKOJOTHYECKHE XapaKTEePUCTUKU MOMysii. OCHOBHBIE MOKA3aTeNU MOMYIIALNUN: YUCIEHHOCTD,
IUIOTHOCTb, POXKIAAEMOCTh, CMEPTHOCTb, PUPOCT, MUrpanus. JJuHaMuKa 4UCICHHOCTH MOMYISIIUM U
e€ peryJsnus.

Hemoncmpayuu:

Ilopmpemui: A. I'ym6onbat, K.®. Pynbe, O. I'ekkens.

Tabnuywt u cxemwi: kapta «l[Ipupomnbie 30HBI 3emim», «Cpeasl OOWTAHHUS OPTraHU3MOBY,
«Poronepuoausm», «Ilomynsunny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTU MOMYNIALUU HH(PY30pHH-
TyQenbkny, «[Iuiesblie nenmy.

Jlabopamopuvie u npakmuueckue padoomoi:

JlabopaTtopHas pabdota Ne 3. «Mopdonorudeckue OCOOEHHOCTH PACTEHHUU W3 Pa3HBIX MECT
oOUTaHUY.

JlaGoparopHas padora Ne 4. «BiusHue cBeTa Ha pOCT M Pa3BUTUE YEPEHKOBKOJIEYCay.

ITpaktruyeckas padota Ne 2. «Iloacy€r NIOTHOCTH NOMYJISLMHA pa3HBIX BUAOBPACTEHHI.

Tema 4. Coob1iecTBa M 3K0JIOTHYeCKHE CHCTEMbI

Coo0bmiecTBO OpraHu3MoB — O6uoneH03. CTpyKTypbl OMOILIEHO3a: BHUJOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuieasi). Bunpl-nomuHanTel. CBs31 B OMOLIEHO3E.

Okosorudeckue cucteMbl (9kocuctembl). Ilonatue 00 »skocucremMe u  OMOreoleHO3e.
@OYHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIIECTB U MOTOK 3HEPrHU B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [IuieBbie
nenu u cetd. OCHOBHBIE [IOKa3aTelaM B3KOCUCTEMBI: OHoMacca, MPOAYKIUSA. DKOJIOrMYecKHe
OUpaMUIbl:  MPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. (CBoilcTBa 3KOCHUCTEM: YCTOMYMBOCTS,
camoperysiuusi, pazsutue. CyKieccus.

IIpuponHble  3KOcHCTEMBI. OJKOCHUCTEMBI 03€p M PEK. OKOCHUCTEMa XBOWHOIO WU
HIMPOKOJINCTBEHHOTO JIeca.

AHTpONIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YpOoskocucTembl. buonormueckoe u

XO35IIICTBEHHOE 3HAUE€HUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpa3zue kak (akTop yCcTOWYMBOCTH d3KocucteM. CoxpaHeHHe OHOJOTHYECKOro
pazHooOpa3us Ha 3emIie.

VYuenue B.M. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa O6uocdepsl. Kupoe
BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouochephl Kak IIO0aTbHOM SKOCHCTEMBbI. JIMHaAMU4eckoe
paBHOBecHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoThs! BemecTB 1 OMOTreOXUMUYECKUE ITUKITBI DJIEMEHTOB (yTiiepoja, a30Ta).
3oHanbHOCTH OUOChepbl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuecTtBo B Onocdepe 3emin. AHTPONOreHHbIE W3MEHEHHsT B Ouocdepe.
['moGanbpHBIC SKOJTOTUIECKHE TPOOIIEMBI.
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CocymiectBoBaHue mnpupoAsl U uenoBeuyecTBa. CoxpaHeHue Ouopa3sHooOpa3usi Kak OCHOBA
ycroiunBocTd Omochepsl. OCHOBa pPalMOHAILHOTO YIPABICHHUS MPUPOJHBIMUA pecypcaMu U UX
UCHoJib30Banue. JlocTukeHus: OMOJIOTHH U OXpaHa MPUPOIbI.

Hemoncmpayuu:

Ilopmpemur: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuywr u cxemsi: «Ilnmessie nenn», «bUOLEHO3: coCTaB U CcTpykTypay, «lIpupoansie

coobmiectBay, «llemn mnuraHus», «OKomoruyeckas mnupamuaa»,«buochepa u denoBeky,

«QKocHucTeEMa IUPOKOIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOMHOIO Jiecay, «broleH03 BogoéMay,

«Arpouenos3», «llpumepHbie aHTPONOrE€HHbIC BO3JCHUCTBUA Ha MNpUPOAY», «BaxkHeimue

HMCTOYHHUKHU 3arpsi3HEHUs] BO3JyXa U TPYHTOBBIX BOI», «[louBa — BakHeiIIas COCTaBISAIOIIAS

ouocheps», «Daktopsl  gerpamauuu  1mouB», «l[lapHukoBwli  3pdexT», «DakTOpHI

PalMoaKTUBHOTO 3arpsi3HeHust Ouocheps», «O0mas cTpykrypa 6uocdepni», «Pacnpocrpanenue

XKU3HH B Omocdepe»n, «O30HOBBIN 3KkpaH Onochepb», «KpyroBopor yriepoma B Oumocdepe»,

«KpyroBopoT azoTta B IpUpoOIE».

Obopydosanue: wmopaenp-anIuukanus «Tunuunele OWOIEHO3b», Tepbapuil «PacturenabHbie

cooOmiecTBay, Koyuekiuuu «buorneHos3y», «Bpeautenu BaKHEHIINX CEIbCKOXO3SIMCTBECHHBIX

KyIbTYp», TepOapuu ¥ KOJUICKIIMM PpACTeHH W >KMBOTHBIX, IPUHAJJIekKAIIUE K pPa3HBIM

9KOJIOTHYECKHUM Tpynmnam ogHoro Buaa, Kpacnas kamra Poccuiickoit denepanuu, n3o0paxeHus

OXpaHIeMbIX BUJIOB pacteHui u KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBbI
IO BUOJIOI'U HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
Cormacho @®I'OC COO ycraHaBaMBalTCs TpeOOBaHUS K  pe3yjabTaTaM  OCBOCHHS
00ydJalmUMHUCS TPOTPaMM CpEeIHEro oO0Imero oOpa3oBaHUs: JIMYHOCTHBIM, METANPEIMETHBIM H
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIMYHOCTHBIX PE3yJBTaTOB OCBOEHHUsA IpeaMera «bHonorus» BbIIEIEHBI
CJIEAYIOLIME COCTABIAIOLINE: OCO3HAHUE O0YYAIOLIUMHUCS POCCUUCKOM IpakJaHCKOM HJIEHTHYHOCTH
— TOTOBHOCTM K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH M CaMOOIPEACIICHUIO, HATUYMEe MOTUBALUU K
00y4yeHHI0O OMOJIOTHH, LIEJIEHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXIEHHI JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEM M HCTOPUYECKUX TPAAULMKA Pa3BUTUS OMOJOTMYECKOrO 3HAHUS, FOTOBHOCTb U
CHOCOOHOCTh 00YyYaroIUXCs PYKOBOJCTBOBATHCS B CBOEH JIEATEIBHOCTH LIEHHOCTHO- CMBICIOBBIMU
YCTAaHOBKAMM, MPHUCYUIUMH CHUCTEME OHOJIOTHYECKOr0 OOpa30BaHMs, HAJIUYHUE SKOJIOTHYECKOIo
IIPaBOCO3HAHUS, CIOCOOHOCTU CTaBUTh 1IEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOEHUS IpenMeTa «broaorus» 10CTUratoTCsAB €IMHCTBE YUeOHOH U
BOCIIMTATEIbHON JEATEIIBHOCTH B COOTBETCTBUM C  TPAaAULMOHHBIMM  POCCHHCKHMH
COLIMOKYJIbTYPHBIMH, HCTOPUYECKHMMH U JIyXOBHO- HPABCTBEHHBIMM LEHHOCTSAMH, NPUHATHIMU B
olmiecTBe NpaBUIaMM M HOPMAaMU IIOBEIEHUS U CIOCOOCTBYIOT IpolieccaM CaMOIIO3HaHUS,
CaMOBOCIIMTAaHUs W CaMOPAa3BUTHs, Pa3BUTHS BHYTPEHHEHW IIO3WLHH JIMYHOCTH, NATPUOTU3MA,
YBa)XXECHHUs K 3aKOHY M IIPaBONOPSAKY, 4YEJIOBEKY Tpylda M CTapuleMy IIOKOJEHHUIO, B3aUMHOIO
YBa)KEHUsI, OEpEKHOTO OTHOMICHUS K KYJbTYPHOMY HACIEIUIO W TPAJAHULUSAM MHOTOHALMOHAIHHOTO
Hapoza Poccuiickoit denepannu, Ipupoie U OKPYKarOLIER cpeae.

JInuHOCTHBIE pE3yJbTaTbl OCBOEGHUS Yy4yeOHOro mnpenMera «buonorus» AOKHBI OTpa)xarb
TOTOBHOCTb M CIIOCOOHOCTh OOYYalOLIUXCsS PYKOBOJACTBOBATHCA C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTAlUH, MO3UTUBHBIX BHYTPEHHHX YOE€XJIEHUH,
COOTBETCTBYIOIUX TPAJAULUOHHBIM IIEHHOCTSM POCCHMCKOro OOIIeCTBa, pacIIMpEeHHEe KU3HEHHOTO
ONBITA W OINBITA JEATEIPHOCTH B IPOLECCE PEANIM3alUy OCHOBHBIX HAIIPaBICHUN BOCIUTATEIBHOU
JESATEIIBHOCTH, B TOM YHCIIE B YACTH:

1) rpasaaHcKoro BoCIHTAHHS:

e c(hOpMHUPOBAHHOCTH TPAXKAAHCKOM MO3ULIMU OOYUaIOIIErocss Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHICKOTO 0OIIECTRa;

® OCO3HaHME CBOMX KOHCTHUTYIHMOHHBIX TIpaB M OOS3aHHOCTEW, YyBa)X€HHE 3aKOHA U
IIPaBONOPSJIKA;

® TOTOBHOCTb K COBMECTHOM TBOPYECKOM AEATENbHOCTH MPHU CO3AAHUU YUEOHBIX IMPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 337124, BBIMOJIHEHUH OMOJIOTMYECKHX IKCIIEPUMEHTOB,;

® CIOCOOHOCTH ONPENENSITh COOCTBEHHYIO MO3UIMIO MO OTHOLICHHUIO K SIBJICHUSM COBPEMEHHOM
’KU3HU U OOBSICHSTD €€;

® yMEHHE YYUTHIBATh B CBOMX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJAEHUCTBUS
Jro/Iel ¢ pa3HbIMU YOEKICHUSMH, KYIbTYPHBIMU IIEHHOCTSMHU U COLIMATILHBIM ITOJI0KEHUEM;

® TOTOBHOCTb K COTPYAHHMYECTBY B TIPOIECCE COBMECTHOTO BBINOJIHEHHUS Yy4EOHBIX,
IIO3HABATEIIBHBIX M MCCIIEIOBATEIbCKUX 3aJa4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB TP 00CYX/IEHNN CIIOPHBIX BOIIPOCOB OMOJIOIHMUECKOT0 COepKAHUS;

® TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) maTpHOTHYEeCKOro BOCHUTAHMUS:

e c(hOPMHUPOBAHHOCTb POCCUHCKOW Tpa)KTaHCKOW HMIECHTHUYHOCTH, NMAaTPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJly, 4yBCTBA OTBETCTBEHHOCTH Iiepel PoauHON, ropAaocTd 3a CBOM Kpai, CBOXO
PonuHy, cBOM A3BIK M KyJIbTYpy, HPOLUIOE M HACTOSALIECE MHOTOHAIMOHAIBHOTO HapoJa
Poccuu;

® [ICHHOCTHOE OTHOILCHHE K IPUPOJHOMY HACIECOUIO U MaMITHUKAM IPUPOIBI, AOCTHKECHHAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

e CroCOOHOCTh OLEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIGHHUE U Pa3BUTHE OMOJIOTHUH,
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NOHUMAaHHs 3HA4eHUS OHOJOTMM B ITO3HAHMHM 3aKOHOB IPHUPOIBI, B JKHU3HH UYEIOBEKA M
COBPEMEHHOT0 00I1IECTBA;

uzeitHas yOexKIEHHOCTh, TOTOBHOCTD K CIY)KEHHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 34
ero cynp0y;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA

OCO3HAaHHE NJYXOBHBIX HCHHOCTGI\/’I pOCCHﬁCKOFO HapoJa,

C(i)OpMHpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHMs, OTUYCCKOI'O IIOBEACHM,

CIIOCOOHOCTH OIICHUMBATh CUTyallUIO W IPUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbBI 1 ICHHOCTH,

OCO3HAHHUE JIMYHOT'O BKJIaga B IIOCTPOCHHUC YCTOI‘/'I‘II/IBOFO 6y,I[y1]_[CFO;

OTBCTCTBCHHOC OTHOHICHHUEC K CBOMM POIAUTEIIAM, CO3JAaHUIO CEMBbHU Ha OCHOBE OCO3HAHHOI'O
IMPpUHATHA IIEHHOCTEH CEMEHOM KM3HU B COOTBETCTBUH C TpaaulusiMHU HAPOI0B POCCI/II/I;

4) ICTETHYICCKOTO BOCITMTAHUSA

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs JCTETHKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHUII;

MMOHUMaHUE SMOLUHMOHAIBHOTO BO3JICHCTBHS )KUBOM MPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B PA3HBIX BUJAaX MCKYCCTBA, CTPEMIICHHE MPOSBIISTh KauyecTBa
TBOPYECKO JINYHOCTH;

5) ¢usuyeckoro BocnuTaHHsi, (OPMHPOBAHMS KYJIbLTYPbl 310POBbS M 3MOIHOHAJILHOIO
0J1aronosIy4us:

MOHUMAHWE M peau3alys 3J0pOBOr0 M 0Oe30macHOro obOpasza KU3HMU (3A0POBOE IMUTAHHE,
COOJIIOJICHHE TUTHEHUYECKUX MPABHI U HOPM, COAJTAaHCUPOBAHHBINA PEXKUM 3aHSITHIA M OTIbIXA,
perymsipHass (U3MYECKas aKTHBHOCTh), OEPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PH3UYECKOMY H MICUXUYECKOMY 37]0POBbBIO;

MOHUMAaHHEC NECHHOCTH NpaBUJI HHAUBHUAYAJIBbHOI'O U KOJIJICKTUBHOT'O 0e30macHoro IIOBCACHUA B
CUTyalUAX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHE TIOCNIEJNCTBUI W HENPHUATHS BPEAHBIX TMPUBBIUEK (YNOTpPEOIEHUS aTKOToJs,
HapKOTHUKOB, KYPEHHUS);

6) TPYA0OBOIo BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHHE LIEHHOCTHU MacTepCTBa, TPYJAOI00HE;

TOTOBHOCTb K AKTUBHOM [JEATEIBHOCTH TEXHOJIOTMUECKOM M COLMAJIbHOW HalpaBICHHOCTH,
CHOCOOHOCTh ~ MHUIMMPOBATH, IJIAHUPOBATh W CAMOCTOSITEIBHO  BBIOJHATH — TaKylo
JeSITENIbHOCTD;

UHTEpeC K pa3nuuHbiM chepaM MpodhecCHOHAIBHOW JeATeNbHOCTH, YMEHHE COBEpIIaTh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MJIaHBbI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCEHl KU3HH;

7) 7K0JI0THYECKOT0 BOCIIUTAHHS:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOLICHHE K TNPUpPOAE KaK HCTOYHHUKY >KM3HM Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHMUS;

MOBBILICHHE YPOBHS OSKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX ITOCJIEICTBUMN ISl OKPYKAIOILIEN CpeJibl;

0CO3HaHME ITT00ANBHOTO XapaKTepa SKOJOTHUECKUX MPOOIEM U yTeH UX pelieHus;
CHOCOOHOCTh MCIIONIb30BaTh MpHOOpeTaeMble NMPH U3Y4eHUN OMOJIOTHM 3HAHUS U YMEHUS IpU
peleHn: Mpo0JieM, CBSI3aHHBIX C palMOHAIBHBIM PUPOIOINOIb30BaHUEM (COOIIOICHHE
IIpaBWJI MOBEIECHUS B MPHUPOJIE, HANPABICHHBIX HAa COXpPAaHEHHE PaBHOBECHUS B HKOCHCTEMAX,
OXpaHy BHJIOB, 9KOCHCTEM, Onochepsl);

AKTUBHOE HEMPUATHUE NCUCTBUM, MPUHOCSIIIMX BpPEJ OKPYKAIOIIEH MPUPOIHONU cpelie, YMEHHUE
MPOTHO3UPOBATh  HEOJArONpUSITHBIE  HSKOJIOTMYECKUE  IOCIEACTBUS  MPEeANPUHUMAEMbIX
JEUCTBUN U NPEJOTBPAILAT UX;

HaJU4Me€ Pa3BUTOrO0 HKOJIOTMYECKOIO MBINIIEHUS, 3KOJIOTMYECKOW KYNbTYphI, OIbITA
JESATEIIBHOCTH  OKOJIOTMYECKOM HANpaBJIEHHOCTH, YMEHHUS pPYKOBOACTBOBATHCSI HMHU B
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HOSH&B&TGJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ n COHHaHLHOﬁ IMPAKTHUKE, TOTOBHOCTHK YYaCTHIO B
HpaKTquCKOﬁ JIESATCILHOCTH DKOJIOTHUECKOM HaIpaBJICHHOCTU;

8) uenHOCTH HAYYHOIO MO3HAHMS:

e c(hOPMHUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BHUTHUS
HayKd M OOIIECTBEHHOH IMPAaKTUKH, OCHOBAHHOTO HA JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOILETO
OCO3HAHHUIO CBOET0 MECTA B IOJIUKYJIBTYPHOM MUDE;

® COBCPIICHCTBOBAHME S3BIKOBOM M YHUTATEJIBCKOM KYJIbTYpPhl KaK CpPEICTBA B3aUMOICHCTBUS
MEXY JIFOAbMU U IIO3HAHUS MUDA;

e [IOHMMaHUE CcrHeuu(puKd OMOJIOTMM KaK HayKd, OCO3HaHuUsA €€ poiau B (OPMHUPOBAHUU
pPALlMOHATIBHOIO  HAyYHOTO  MBILIUIEHUS, CO3JaHMM  LEJIOCTHOIO  IPEJCTaBICHHUS 00
OKpY’KaloIIeM MUpE KaK O €IMHCTBE MPUPO/IbI, YETOBEKA U OOIIECTBA, B TO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U peIIeHUH ITPo0JIeM COXpaHEHUs IPUPOAHOTO PaBHOBECHS;

e yOeXIEHHOCTh B 3HAYUMOCTH OWOJIOTMM [UIS COBPEMEHHOW NMBWIM3AIMU: O0ECIeUeHUs
HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelaTb pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, IOUCKA MyTeH BbIX0/1a U3 INI00AIbHBIX
IKOJIOTMYECKUX IpobsieM U  obecrieueHuss Iepexoja K  YCTOWYMBOMY  pa3BUTHIO,
paLMOHATIBHOMY HCIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAapPTOB
JKU3HH;

® 3aUHTEPECOBAHHOCTh B IOJYYEHUU OWOJOTMYECKUX 3HAHUM B IE€NAX IOBBILIEHUS OO0Iei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTW (YHKIMOHAIBHOM
IPaMOTHOCTH 00y4Jaromuxcs, GopMUpyeMoi IPU N3y4EHUHONOJIOTHH;

® [IOHMMAaHHE CYHIIHOCTM METOJOB IIO3HAHHUSA, HCIOJIB3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh II0JIyYa€Mble 3HAHUS Ul aHalIM3a M OOBACHEHUS SIBICHUM
OKPY’KAIOIIEro MHpa U NPOMCXOIAIIMX B HEM M3MEHEHUH, yMEHUE JeslaTh 0OOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAayudHbIX (DAaKTOB M MMEIOIIMXCS JAHHBIXC LIEJBI0 MOTYYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

e CrO0COOHOCTb CAMOCTOSITENILHO MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Ul PELICHUS IPOOIIEM B
peaIbHBIX KU3HEHHBIX CUTYaLNAX;

® OCO3HaHUE LEHHOCTH HAy4YHOU JEATEIBHOCTH, T'OTOBHOCTH OCYLIECTBIATH IPOEKTHYIO H
UCCIIEN0BATEIBCKYIO AEATENBHOCTh HHANBUAYAIBHO U B IPYIIIIE;

® TOTOBHOCTb M CHOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHHUIO M €aMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJIYUEHUIO HOBBIX 3HAHMM IO OHOJOTMM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeramnpegMeTHble pe3yiabTaThl OCBOEGHUs y4dyeOHOro mnpenMera «buosorus» BKIIOYAIOT:
3HaYMMble Ui (HOPMHUPOBaHMS  MHUPOBO33PEHUS  OOyYalOmUXCSd  MEXKIUCHUIITMHAPHbIE
(MeXnpenMeTHbIe) OOleHayYHbIe MOHATHUS, OTPa)arolIMe IEeOCTHOCTh HAayYHOW KapTHUHBI MUpa U
creun(rKy METOI0B NO3HAHMSI, UCIIOIb3YEMBIXB €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHs, IBICHHE,
MpOLECC, CHUCTEeMa, HAay4dHbI (akT, NPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIieIoBaHue, HaOMI0JIeHHe, H3MEpeHHe, HKCIEPUMEHT M JpPYrux), YHHUBEpCalbHbIe Y4eOHBbIE
neicTBus (M03HaBaTENbHbIE, KOMMYHUKAaTUBHBIE, PErYJISTHUBHBIE), oOecreunBaroniie GopMupoBaHue
(YHKLIMOHAIBHONH TPAaMOTHOCTH M  COLHAIBbHOW KOMIETEHIMH OO0YYalolUXcs, CHOCOOHOCTh
00y4aroluXcsi HCIOIb30BaTh OCBOCHHBIE MEXJIUCUUIUIMHAPHBIE, MHUPOBO33pEHYECKHE 3HAHUS U
YHUBEpCaJbHbIE YueOHbIE IEHCTBHS B TO3HABATEIBHON M COLIMATBHOM MpaKTHKe.

Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YuyeOHbIe JeiicTBUS
bazoevie nocuueckue oeiicmeus:
® CaMOCTOSATENbHO (OpMyNmHpOBaTH U aKTyadU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
® 1CMOJIb30BAaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBINUICHMs (aHajIu3a, CUHTE3a,
cpaBHeHUs, Kiaccudukanuu, 0O0OOIICHMsI), PAaCKPBIBaTh CMBICI OWOJOTHYCCKUX TOHSATHN
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(BBLOENATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIIUBATh CBS3H C APYTUMU MOHITHIMH);
OIPEEIATh LU AEATEIbHOCTH, 3a1aBas IapaMeTpbl U KPUTEPUU UX JTOCTHKEHMS,COOTHOCUTD
pe3ynbTaThl AEATEIBHOCTH C IIOCTABICHHBIMU LEISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHITHS AJ1s1 O0bSICHEHUS (PAaKTOB U SBJICHUIN KUBOUIIPUPOIBL;
CTPOUTH JIOTMUECKUE pacCyXIeHUs (MHAYKTUBHbIE, JE€IyKTHUBHBIE, [I0 aHAJIOTHUHU), BBIABIATH
3aKOHOMEPHOCTH M POTUBOPEYHUS B PACCMATPUBAEMBIX SBICHHUSAX, (DOPMYIHPOBATH BHIBOJIBI U
3AKITHOYEHUS;

IIPUMEHATh CXEMHO-MOJIEIBHBIE CPEIACTBA Ul IIPEICTABICHUsS CYLICCTBEHHBIX CBS3E€U H
OTHOIICHHUIA B M3Yy4aeMbIX OMOJIOTUYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUMI pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HHOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH PELICHUS NPOOJeMbl ¢ y4ETOM aHajIM3a MMEIOUIMXCS MAaTEPUAIbHBIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE pPE3YJIbTATOB LEJAM,
OLICHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;

KOOPJAMHUPOBAaTh U BBIIOJHATH pabOTy B YCIOBUSX pPEATbHOIO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJEHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIUICHUE IPU PEIICHUU KU3HEHHBIX MPOOIIEM.

ba3zoevie uccneooeamenvckue oeiicmeus:

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEILCKON U TPOEKTHOM J1eATENbHOCTH, HaBBIKAMH
pazperieHus: mpooyieM, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY IIOMCKY METOOB
pelieHus MPakTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METOAO0B MO3HAHUS;

UCIIONIb30BaTh PAa3IMYHbIE BHUJABI JICATEIHHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpEeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHTYaIUSX, B TOM YHCIIE IPU
CO3aHUH YYCOHBIX M COITUATBHBIX TPOCKTOB;

dbopMupoBaTh HAy4YHBIA THI MBIIIJICHHS, BIaJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUYEBBHIMU
MOHATUSMU U METOIAMH;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpa30BATENBbHON JACSATEIHHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

BBISIBJIATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTYaJU3UPOBATh 337a4y, BBIIBUTAThTUIIOTE3Y €€
pEelIeHsl, HaxOJWUTh AapryMEeHThl JMJid JO0Ka3aTelbCTBA CBOMX YTBEpP)KICHUM, 3a]aBaTh
napameTpbl U KpUTEPUU PEIICHHUS;

aHAJIM3UPOBATH MOJYUYEHHBIE B XO/I€ PEIIECHU 33J1a4l PE3yIbTaThl, KpUTUYECKU OIIEHUBATH MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsM, OLICHUBATh TPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh II€TICHANpPABICHHBIA TMOUCK TEepeHoca CPeACTB W CIOCOOOB JCHCTBHS B
npo¢eCcCHOHATIBLHYIO CPeny;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M IPAKTUYECKYIO 00JIACTHIKU3HEACSITEIIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, TIpE/JIaraTh OPUTHHAIBHBIC TIOJIXO/IBI M PEIICHUSI, CTABUTHIIPOOJIEMBI U
3a/1auu, JOIMYCKAIOIINE AIbTEPHATHBHBIC PEIICHHUSI.

Paboma c ungpopmayuei:

OPUEHTUPOBAThCA B paA3IUYHBIX MCTOYHHMKAaX HHGopManuu (TeKkcTre y4dyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOHN JTUTEpaType, OMOJIOTHYECKHX CIOBAPSAX M CIIPABOYHHKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHaMM3UpOBaTh WHGOPMAIMIO PA3THYHBIX BHUIOB U (GOopM
MPEJICTaBICHHS, KPUTHYCCKH OIICHUBATH €€ JOCTOBEPHOCTh HHEITPOTHBOPEUYNBOCTD;
dbopMynupoBaTh 3ampoCchl M TPUMEHATH pa3IUYHBIE METOJbl TMPU TOUCKE U OTOOpe
Ouosornueckoi MHpopMaIuK, HeOOXOIUMOH JIJIs1 BEITIOJIHEHHS yUeOHBIX 3a/1a4;

NpHOOpETaTh OMBIT HCIONB30BAaHUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHH,
COBEpIIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (QOpMy TIPEACTABICHHUS  OHOJIOTHYECKOM
nHpopmaruu (cxemsl, TpaduKu, JUarpaMMbl, TAOIUIIBI, PUCYHKH U IPYTOE);
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UCMONb30BaTh HAyuyHbIH SI3bIK B KauecTBE CPEIACTBA HpuU paboTe ¢ OHOJIOrMYECcKOH
uHpopManuel: TPUMEHATh XUMUYECKUe, (U3NYECKHe U MaTeMaTUYeCKHe 3HAKH U CUMBOJIBI,
dopmynbl, abOpeBHATYypy, HOMEHKIATYpY, HCIIONb30BaTh M IPeoOpa3oBBIBATh 3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HATISIHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAaHUS M 3aIIUTHI HHPOpMaLKU, HTHPOPMAIIMOHHOW 0€301acHOCTH
JIMYHOCTH.

KomMyHukaTuBHBIE YHUBepPCaJbHble y4eOHbIEe JeidCTBUSA
Obwenue:

OCYIIECTBIISITh KOMMYHHMKAIMM BO BceX cdepax >KU3HHM, aKTHMBHO Y4acTBOBATh B JUAJIOre
WIM JUCKYCCHUHU MO CYILECTBY 00CYyX/1aeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYKIEHHUSI OTHOCHUTEIbHO BBINOJIHEHUS INPEIaracMoi 3aJauM, Y4YUThIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTrUX YUaCTHUKOB AUAJIOTA WA TUCKYCCHH);

pacrno3HaBaTh HEBepOaJIbHbIE CPEACTBA OOLIEHUS, OHUMAaTh 3HAYEHUE COLIMAJIbHBIX 3HAKOB,
NPENOCHIIOK BOSHUKHOBEHHS KOH(MIMKTHBIX CUTYAIMH, YMETh CMITr4aTh KOH(MIUKTHI U BECTH
MIEPErOBOPBHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMH OOLIEHUS U B3aUMOJICHCTBUS, IOHUMAaTh HAMEPEHUS IPYIUX
JrO/IeH, TPOSIBIISATH YBAXHUTEIBHOE OTHOIIEHHE K COOECEIHHKY M B KOPPEKTHOW (opme
dbopMynupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIXCPEJICTB.

Coemecmuasn 0essmenbHOCHb:

MOHMMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAaHAHOW M WMHIUBUIYaJbHOW pabOThI MpHU
pelieHur OMOJOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMMOCTH IPUMEHEHUSATPYIIIOBBIX
¢dbopM B3aMMOJEHCTBYS IPU pEeLICHUH y4eOHOH 3a1auu;

BbIOMpaTh TEMaTUKy U METOAbl COBMECTHBIX JEHCTBUU C y4€TOM OOIIUX HWHTEPECOB U
BO3MOKHOCTEH Ka)KA0I0 WICHA KOJUICKTHBA,

IIPUHUMATh LIEJIM COBMECTHOMU JIEATEIBLHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH ICHCTBUA 110
€€ JOCTH)KEHUIO: COCTABJATh IUIAH JEUCTBUM, pACHPENENATh POJIM C YYETOM MHEHUU
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJia W KaKIOTO YYaCTHHKA KOMAaHJbI B OOIIMHA pe3yibTar Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeayaraTh HOBBIE TPOEKTHI, OLEHWUBATH HJIEW C IMO3UUUHA HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE MOBEAEHUE B PA3IUYHBIX CUTyalUsAX, MPOSABISITH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHble yHHUBepcajbHbIe y4eOHbIe JeiiCTBHA
Camoopzanusayusn:

UCTOJIb30BaTh OHOJOTMYECKHE 3HAHUS Uil BBIABICHHUA TpoOJeM M UX peIIeHUs B
KU3HEHHBIX M YU€OHBIX CUTYalHsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM IIeJIeBble U CMBICIOBBIE YCTAaHOBKH B CBOUX
JIEUCTBUAX W TMOCTYINKAX MO OTHOIIEHUIO K JKHUBOW MPHUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO ~ OCYILECTBJIATh IO3HABATENIbHYIO JIE€ATEIbHOCTh, BBISABIATH MPOOIEMBI,
CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a/Jaud B 00pa30BATENbHOM JEATENTBHOCTH H
KU3HEHHBIX CUTYallHsIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH pPELICHUS NpoOIeMbl C Y4ETOM MMEIOLINXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTCHUH;

AaBaTb OLICHKY HOBBIM CUTYallUAM,

pacuIMpsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;
JenaTh OCO3HAHHBIM BHIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh3a PEIICHUE;
OLICHUBATh NPUOOPETEHHBII OMBIT;

17



e crnocoOcTBOBaTh (HOPMHUPOBAHHUIO M TPOSBICHUIO IIUPOKOW SPYAUIIMH B Pa3HBIX 0OJACTAX
3HaHMUN, OCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIN YPOBEHD.
Camoxonmponw:
e J1aBaTh OIICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTH, OIICHUBATbH
COOTBETCTBUE PE3YJIbTATOB LEIISM;
e BJIJICTh HaBbIKAMH IO3HABATEIbHON peQIeKCMM KaK OCO3HAHHS COBEPIIAEMBIX IEUCTBUU U
MBICITUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIIONb30BATh MPUEMBI pedIeKCuu
JUISL OLICHKU CUTYallMy, BBIOOpA BEPHOTO PELICHMUS;
® yMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHHUMAThH PELICHUS M0 UX CHUKCHHIO; IPUHUMATD
MOTHUBBI U apT'YMEHTBHI APYTUX MPH aHAIIN3€E PE3YJIbTATOB JESATEIbHOCTH.
Ilpunamue ceoa u opyzux:
® [pUHUMATH ce0sl, MOHUMAas CBOM HEJJOCTATKU U JIOCTOMHCTBA;
® [PUHUMATh MOTHUBBI U APTYMEHTHI APYTUX [IPH aHAIIN3E PE3yIbTAaTOB ACSITEIbHOCTH;
® [pPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIHUOKY;
® pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUHU IPYTOr0 YeJIOBEKa.

NNPEJMETHBIE PE3YJIbTATbBI

[Ipenmernsie pesynbraThl ocBoeHHs mporpammbl COO mo Ouonormm Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue st yueOHoro mnpeamera «buonorus» HaydHble 3HAHUSA, YMEHHS H
CrocoObl AEMCTBUM MO OCBOEHHUIO, HHTEPIIPETALIMM U MPeoOpa30BaHUIO 3HAHUM, BUJIbI 1E€ATEIbHOCTH
0 MOJIyYE€HUI0 HOBOT'O 3HAHUS M IMPUMEHEHUIO 3HAHUN B PA3JIUYHBIX YUEOHBIX CUTYyalLlUsX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CHTYalHUsAX, CBA3aHHBIX ¢ Ouosiorueil. B mporpamMMe npeaMeTHbie pe3yibTaThl
IPEeJCTaBJIEeHbI 110 roJjaM 00y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10 kiaacce
JIOJIKHBI OTPa’KaTh:

e c(hOpMHUPOBAHHOCTh 3HAHUH O MecTeé M pOJM OHOJIOrMH B CHCTEME HAayyHOrO 3HaHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MUpPA U
HAayYyHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUHUCKUX U 3apyOeXHBIX Y4EHBIX- OHOJIOTOB B
pa3BuTHE OMOJOTMM, (DYHKIMOHAJIBHOW TIPaMOTHOCTH 4YeNlOBEKa ISl PELICHUs >KU3HEHHBIX
3a/1ay;

® yMEHHE DPACKpBIBaTh COJEp)KaHHE OMOJIOTMYECKUX TEPMHUHOB M TOHSATUH: JKU3HB, KIIETKa,
opraHusM, Meraboiu3M (0OMEH BeIeCTB M MpEeBpalleHHue DSHEPruM), TIoMeocTa3’
(camoperynsiuusi), ypOBHEBas OpraHM3alMsl JKUBBIX CHCTEM, CaMOBOCIPOU3BE/IEHUE
(penpoyKiMs), HACIEACTBEHHOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE;

e yMEHHEe u3JaraTb OHOJIOTHYECKHE Teopuu (KJIETOYHas, XpOMOCOMHas, MyTallMOHHa,
LEHTpajbHas J0TMa MoJeKylspHoi Ouosnorum), 3akonbl (I. Mengpens, T. Moprana, H.U.
BaBunosa) u yueHus (0 IEHTpax MHOT0O0Opaszus M NMPOUCXOXKICHHUS KYJIbTYPHBIX PacTeHUM
H.U. BaBunosa), omnpenensiTh I'paHUIBl UX HTPUMEHHMOCTH K JKHBBIM CHCTEMAaM;

e yMEHHE BJAJETh METOJaMU HAyYHOrO IO3HAHHWS B OHOJOrMH: HAONIOJEHHE U ONMCAHUE
KHUBBIX CHCTEM, NpPOIECCOB M SIBICHMH, OpraHu3alus M TMPOBEJICHHE OHUOIOTHYECKOrO
HKCIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBIIBICHHE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IMOJYYEHHBIX PE3Yy/IbTaTOB, MCIOJIb30BAHHBIX HAYUHBIX MOHATHH,
TEOpUH W 3aKOHOB, YMEHHE JeJIaTh BbIBOJbI HA OCHOBAHUH IOJIYYEHHBIX PE3YyJIbTaTOB;

e YMEHHME BBIICIATh CYIIECTBEHHbIE IPU3HAKM BUPYCOB, KJIETOK IIPOKAPHOT U DYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOCHHOCTH MPOILIECCOB: OOMEHA BEIIECTB
U MIPEBPALEHUS SHEPTUU B KJIETKE, (POTOCHUHTE3a, INIACTUYECKOT0 U IHEPTeTUYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIUIOAOTBOPEHNUS, Pa3MHOXKEHHS, UHAUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

® yMEHHE MNPUMEHATh NOJIYYCHHBIE 3HAHUS JJIs1 OOBACHEHHS OHMOJOTMYECKHX IPOLIECCOB U
ABJICHUM, JUIA IPUHATHSA IPAKTUYECKUX PELICHUM B IOBCEIHEBHOM KHU3HH C LEJIBIO
obecrieueHus 6€30MaCHOCTH CBOETO 3JI0POBbsI U 370POBBSI OKPYKAIOIIMX JIFO/IEH, COOJTFOICHHMS
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HOpPM TPaMOTHOTO MOBEICHUS B OKPYKArOIIel MPUPOIHOI cpesie, TOHUMaHue HE0OX0AUMOCTH
WCIIOJIb30BaHUs JOCTHKCHUH COBPEMEHHON OMOJIOTHH M OMOTEXHOJIOTHN ISl palliOHAILHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE PEIIaTh AIEeMEHTAPHBIC TCHETHYCCKHUE 33/1a4i Ha MOHO- M IUTHOPHUIHOE CKPEIMBaHuE,
CICTUICHHOE HACleJIOBaHUE, COCTaBISATh CXEMBl MOHOTHOPHIHOTO CKPEIIMBAHUS IS
IpeJICKa3aHus HacJaeI0BaHusl IPU3HAKOB y OPraHU3MOB;

YMEHHE BBIMOIHSTH JIA00pATOPHBIC W MPAKTHUECKHE PabOThI, COOII0IATh MIpaBUia IpHU paboTe
C y4eOHBIM U J1ab0paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTUYCCKH OICHUBATh M HWHTEPIPETHPOBATH HWH(POPMAIUIO OHOJIOTHIECKOTO
COJIepKaHUsl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHWS M3 PA3JIMYHBIX HCTOYHUKOB (CpelICcTBa
MaccoBOM MH(OPMAaLIMK, HAYYHO-TIOMYJISIPHbIE MaTEPUAIIbI), STUYECKHE aCTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJOTHH, MEIULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHbIE THCbMEHHbIE U YCTHBIE COOOIIeHus, 0000mas
OMOJOTHYECKYI0O HMH()OPMAIMIO U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapar OMOJIOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOSHUs ydeOHOro mpenmera «buomorus» B 11 kiiacce TOJKHBI

OTpaxXaThb:

c(OPMHPOBAHHOCTh 3HAHWH O MecTeé M pOJM OHOJOTMH B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTCCTBCHHO-HAYYHOW KapTHUHBI MUpa H
HAyYHOTO MHUPOBO33PEHUS, O BKIJAJE POCCUUCKUX U 3apyOeKHBIX YYEHBIX- OHOIIOTOB B
pasButHe Ouoyiorud, (PyHKIMOHAIBLHON TPAaMOTHOCTH YEJIOBEKA JUISl PEIICHUS >KU3HEHHBIX
3ajady;

YMEHHE PACKPBIBATh COACPXKAHHE OMOJOTUYCCKMX TCPMHUHOB WM TIOHATHN: BUJ, TOIYJISIINS,
reHo(OH/I, HBOJIOUHUS, JBIWKYIIME CWIbl ((QaKkTOpbl) HBOJIOIUHU, MPUCITIOCOOJICHHOCTD
OpPraHW3MOB, BHJI000pa30BaHME, JKOJIOTUYECKHE (PAKTOPbI, SKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, IIENU TUTAaHUs, IKOJIOTHYECKas MUpaMuia, OMoreoreHo3, onocdepa;
YMEHHE U3Nlarath OMoornyeckue Teopun (3BotonnonHas teopust U. JlapBuHa, cHHTETHYECKAs
TEOpHUsl DBOJIOLWHU), 3aKOHBI W 3aKOHOMEpPHOCTH (3apoabiimieBoro cxoictea K.M. boapa,
yepeJoBaHMs TIJIaBHBIX HampasieHud u nyred sBomounn A.H. CesepiioBa, ydeHus o
ouocepe B.M. Bepuaackoro), onpeaensts TpaHUIBI UX MPUMEHUMOCTHU K KUBBIM CUCTEMAM;
yYMEHHE BIAJETh METOJAaMH HAyYHOTO IO3HAHWS B OHOJOTMH: HAONIOIEHHE U OIHCAaHHUE
KHUBBIX CHCTEM, NPOIECCOB M SIBICHHWW, OpraHM3alus W TPOBEJICHHE OWOIOTHIECKOTO
OKCIIEPUMEHTA, BBIJIBIJKEHHE THIIOTE3bl, BBIIBICHHE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSCHEHHE TOJTYICHHBIX PE3YyJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TOHSITHA,
TEOpUH W 3aKOHOB, YMEHHE JENaTh BBIBOJBI HA OCHOBAHUHU IOJYYCHHBIX PE3yIbTaTOB;
YMEHHUE BBIIENATh CYIIECTBEHHBIC NPU3HAKUA CTPOCHHS OWOJIOTHYECKHX OOBEKTOB: BHJIOB,
HOMYJSAUH, MPOAYIEHTOB, KOHCYMEHTOB, pEIYyLEHTOB, OHOTeOllEHO30B U HKOCHUCTEM,
OCOOEHHOCTH  TPOILIECCOB:  HACJIEACTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOIO0  OTOOpa,
BUJI000pa30BaHMs, MPUCITIOCOOIEHHOCTH OPTaHU3MOB, ACHCTBHSI IKOJIOTUYECKUX (PaKTOPOB Ha
OpraHW3MBbl, TIEPEHOCAa BEIIECTB M TIOTOKA DJHEPTrHH B DKOCHCTEMaxX, AaHTPOMOTCHHBIX
U3MEHEHUH B KOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIECTB M OMOT€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TMPUMEHATh TOTy4YeHHBbIC 3HAHUA ISl OOBSICHEHHUS OMONOTHYECKHX IMPOIIECCOB H
SBIICHUHN, N1 TPUHATHS TPAKTHUECKUX PEIICHUH B TOBCEAHEBHOW JKU3HHU C LENbIO
obecrieueHus 6€30MaCHOCTA CBOETO 3/I0POBbSI M 3JI0POBbSI OKPYKAIOIIUX JIFOJEH, COOTIOICHUS
HOPM I'PaMOTHOTO TIOBEJICHUSI B OKpY>KaloLIe NpUPOAHOI cpee, TOHUMaHHe HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUM COBpPEMEHHOM ouonoruu JUI.  PalMOHAJILHOTO
MPUPOIONIONB30BAHUS;

YMEHHE pelIaTh dJeMEeHTapHble OMOJOTHYECKUE 3a1a4H, COCTABIIATh CXEMbI IIEpPEHOCA BELIECTB
Y DHEPTUHU B dKOcHUCTeMax (I[eNu MUTaHuUsA);

YMEHUE BBINOJHATH J1a00paTOpHbIC U MPaKTHUECKUE padOThI, COOMI0NATh IpaBMiIa mpu padboTte
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C y4eOHBIM U J1ab0paTOpPHBIM 000PYIOBAaHUEM;

YMEHUE KpPUTHUYECKH OLEHUBAaTh W HMHTEPIPETUPOBATH HHPOPMALUIO OHUOIOTHYECKOTO
COJIepKaHNs, BKJIIOYAIOUIYIO TNCEBJOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHMKOB (CpEACTBa
MaccoBOW HMH(OPMAaIUK, HAYYIHO-TIOMYJISIPHBIE MAaTepHallbl), pacCMaTpUBaTh TJI0OAIBHBIC
HKOJIOTHYECKUE TPOOJIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIECHHIO K HHUM
COOCTBEHHYO MTO3UIIHIO;

YMEHHE CO3[aBaThb COOCTBEHHBIC IHCBMEHHBIE M  YCTHBIE COOOmeHHs, 00001mmas
OMOJIOTMYECKYI0 WH(POPMALMIO W3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh
NOHATUIHBIN anmapaTt OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue IIporpaMmmHoOe cogep:xanue OcHOBHBIE BHIbI 1eATEJILHOCTH JiekTpoHHBbIE (LM (POBbLIE)
n/n Pa3aesoB U TeM o0y4aroumxcs o0pa3oBaTeIbHBIE PecypChl
Y4eOHOro npeamMera
Tema 1. Buosorusi kKak Hayka
1.1 Buonorus B cucreme buomornss kak Hayka. CBs3u Owonoruu ¢ | PackpeiBaTh coxmepkanue TepmuHOB U | https://www.yaklass.ru
HayK (1 4) OOIIECTBEHHBIMHM, TEXHHYCCKUMH ¥ JAPYTHUMH | TIOHSTHUA: Hay4YHOE MHpOBO33peHue, | https://resh.edu.ru/
€CTeCTBEHHBIMH HayKaMH, ¢dunocodueit, | HaydHas KapTUHA MuUpa, HaydHbId Merton, | https://interneturok.ru/
peluruei, STHKOW, JCTETUKOH M TpaBoM. Poib | rWmoTesa, TEOpHs, METOJIbI UCCIICTOBAHMS.
Ouosmorni B (OPMUPOBAHUHM  COBPEMEHHOH | XapaKTepu30BaTh OHOJIOTHIO KaK HayKy,
HAYYHOM KapTHUHBI Mupa. Cucrema | ee  MeCTO W  pOJIb  CpeAM  JPYrUX
OMOJIOTHYECKHUX HAYK. €CTECTBEHHBIX HayK.
Jemoncmpayuu: [epeuncasary  pasnensl  OHOJOTHH B
Ilopmpemer: Y. Japsun, I'. Mennens, H. K. | cooTBeTcTBHE C O0BEKTAMH H3YyUCHHUS.
Konbuos, [lx. Yorcon u @. Kpuk. HasbiBaTh BaKHEHIINE OTpaciu
Tabnuyvt u cxemvl: «MeToapl TO3HAHUS >KUBOW | OMOJIOTHYSCKUX 3HAHUUN W 3a7a4H, CTOSIINE
HPUPOABDY. nepen 6uonorueit XXI B.
1.2 MeTomp! TO3HAHUS Metonbt TIO3HAHUS KUBOU npuponsl | PackpeiBaTh conmepxanue TepMmuHOB U | https://www.yaklass.ru
YKUBOM MPUPOIBI (HabmroieHue, JKCIIEPUMEHT, ONMCaHMe, | IOHATUI:  HAY4YHBIM  MeToa,  MeTonsl | https://resh.edu.ru/
(1 9) U3MepeHne, KiacCu(UKAIUs, MOJCIUPOBAHUE, | UCCICTOBAHUS. https://interneturok.ru/
CTaTUCTHYECKast 00pabOTKa TaHHBIX ). XapakTepu3oBaTh  OCHOBHBIC  METOJIbI
Jemoncmpayuu: MO3HAHUs KUBOW TIPUPOJBI: HAOIIOACHHE,
Tabnuyvl u cxemvi: «MeToapl TIO3HAHMS JKUBOW | DKCIIEPUMEHT,  ONUCAaHWE,  H3MEpeHHe,
PUPOJIBD». KJIaccu(uKanusi, MOJICTTMPOBAHHE,
Jlabopamopnule u npakmuueckue pabomoi: CcTaTHCTHYECKasi 00padoOTKa JaHHBIX.
[Tpaktnueckast pabota Ne 1. «lMcnonp3oBanue
pa3InYHBIX METOJIOB npu U3yUCHUH
OHOJIOTHYECKIX 0OBEKTOBY.

Wrtoro yacos o teme: 2

Tema 2. ’KuBble cucTeMbl U X OPraHU3AIUA
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https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/

2.1 Buonorunueckue XKussle cuctembl (OMOcHCTeMBbI) Kak mpeaMmeT | PackpeiBaTh cojaepkanue TepmMuHOB u | https://www.yaklass.ru
CHCTEMBI, TIPOLIECCHI U MX| W3ydeHus: Ouosioruu. OTIMYHE KUBBIX CHUCTEM OT | IIOHSTHIL: cucTeMa, ouonoruueckas | https://resh.edu.ru/
uzyuenwue (1 a) Heopranuueckoi mpupoabl. CBoiCTBa OMOCHCTEM | CHCTEMa, JJIEMEHTBI CHCTEMBI, CTpyKTypa | https://interneturok.ru/

U HX pa3HooOpasue. YPOBHH OpraHu3aluH | OMOCHCTEMbI, CBOWCTBA JKHBBIX CHCTEM,
ouocucrem: MOJICKYJIIPHBIN, | OOMEH  BELIECTB, pa3MHOXKEHHE, POCT,
OpraHOUHOKJICTOYHBIH, OpraHU3MEHHBIH, | pa3BUTHE, HACJIEJICTBEHHOCTb,
HOMYJISIIHOHHO-BHIOBOM, 3KOCUCTeMHbIH (OHO- | U3MEHUYUBOCTD, Pa3IpaKMMOCTh,
rEOLIEHOTUYECKUIA), onocdepHbIii. Hayku, | 3HEpro3aBUCUMOCTb, YPOBHH OpraHU3ALHAH
U3ydame OHOCHCTEMbl Ha pa3HBIX YPOBHAX | XKHU3HU (OmocHucTeM).
OpraHH3aluy. XapakTepu3zoBarh TPUHITUIIBT
Jemoncmpayuu: OpraHu3alk  OMOCHCTEM:  OTKPBITOCTb,
Tabnuyvt  u  cxemvi: «OCHOBHBIC TIPH3HAKU | BBICOKAs YIOPSIIOYECHHOCTD,
KHU3HH»,  «YPOBHH  OpraHU3allMKd  JKUBOH | CAMOPETYJISAIUS, HEPAPXUIHOCTb.
HIPUPOABDY. IlepeuyncisiTh yHHBEPCAIBHBIE CBOWCTBA
Mogaens monekysbl JTHK. ’KHBOTO: C€IUHCTBO XHMHYECKOTO COCTaBa,
pa3ipaXMMOCTh, JBIKCHHE, TOMEOCTa3,
pOCT W pa3BUTHE, HACJEICTBEHHOCTb,
U3MEHYHBOCTb, IBOJTFOLIUS
(mpucnocoOiieHe K W3MEHSIOLUIMMCS
YCIIOBUSIM).
IMpuBoANTH TPUMEPHl OMOCHUCTEM Pa3HOTO
YPOBHS ~ OpraHW3alii ¥ CPaBHUBATh
NPOSIBJIICHHS CBOMCTB JKHBOTO Ha pa3HBIX
YPOBHSIX.
XapaKkTepu3oBaTh OCHOBHBIC [POLECCHI,
MpoTekalpmue B Ouocucremax: oOMeH
BEIICCTB W  MpPEBpallleHHe  DHEPrHHu,
CaMOBOCIIPOU3BE/ICHUE, caMoperyJisIus,
pa3BuTHE.
Co0ronaTh rpaBuIIa OepeKHOro
OTHOIICHUSI K )KUBOU MIPUPO/IC

Hroro vacos no teme: 1

Tema 3. XuMHn4ecKknii COCTaB M CTPOEHHE KJIETKHU

3.1 | Xummueckuii cocraB | Xummueckuit coctas  kieTkn. Xummueckue | PackpwiBaTh conepxanHme TepMmuHOB u | hitps://www.yaklass.ru
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https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=

KieTku. Boma n
MUHEpaibHbIe conH (1 1)

OJIEMCHTEI: MAaKpO3JIEMEHTBI, MHKPOIJICMEHTEI.
BOI[a U MHUHCPAJIbHBIC BCUICCTBA. CDyHKI_[I/II/I BOJbI

1 MHHEpaJIbHBIX BEIeCTB B KieTke. [lognepxanue
OCMOTHYECKOro OajaHca.

Hemoncmpayuu:

Juacpavmor:  «PacnpeneneHue  XMMHYECKUX
3JIEMEHTOB B HEXUBOH MIPUPOJIEN,
«Pacnpenenenue  XMMHUYECKHX  JJIEMEHTOB B

YKUBOU MPUPOACH.

Tabauyet u cxemoi: «llepuogmdeckas TtadnmIa
XUMUYECKUX 3JIEMEHTOB», «CTPOCHHE MOJIEKYJIbI
BOJIBI».

TIOHSITHIA: AJIEMEHTHI-OUOTCHBI,
MaKpO3JIEMEHTHI, MHUKPO3JIEMEHTHL;
MHUHEpaJIbHbIC BEIIECTBA, MOJIEKYJIa BOJIbI
KaK JTUTIOND, BOJIOPOJHBIC CBSI3H,
ruaApoduIbHBIE U THAPO(POOHBIE BEIIECTRA.
Jloka3pIBaTh  €IMHCTBO  DJIEMEHTHOTO
COCTaBa KaK OJIHO M3 CBOHCTB KHBOTO.
Pacnpeneisitb XUMHYECKUE DIIEMEHTHI I10

rpynmnam B 3aBUCHUMOCTHU oT
KOJJMYECTBEHHOTO  MPEACTABUTEIHCTBA B
OpTraHHU3ME; XapaKTepu3oBaTh poIb
OT/IENIbHBIX 2JIEMEHTOB.

BoisIBJISITH  CBSI3b  MEXIY  COCTaBOM,
CTpPOEHUEM MOJIEKYJIbI XUMUYECKOTO

COCANHCHHUA U €T0 (1)YHKI_II/I${MI/I B KJICTKC.

https://resh.edu.ru/

https://interneturok.ru/

3.2 benku. Coctas u benkwn. CocraB " CTpOCHHE OenkoB. | PackpbiBaTh cojepxanue TepMmuHOB U | https://www.yaklass.ru
crpoenue 6enkoB (1 u) AMUHOKHCIIOTHI — MOHOMEpBI OCNKOB. | MOHATHIA: OENKH, MOJMMEpbl, MoOHOMepHl, | https://resh.edu.ru/
HesamenumMble W 3aMEHUMBbIE AMHHOKHCIIOTHI. | aMUHOKHMCIIOTEHI, MENTHIHAS cBa3b, | https://interneturok.ru/
AMMHOKHCIIOTHBI COCTaB. YPOBHU CTPYKTYPHI | ITOJHUIIENTH/, ACHATYpAIIHSs.
O0enKoBOM  MoOJIeKyJbl (TMepBUYHAsl, BTOpUYHAs, | XapaKTepu3oBaTh OEIKM KaK  KJacc
TpeTHYHast | YeTBEPTUYHAS CTPYKTYpa). | OpraHU4eCcKuX COE/IMHEHUH;
XuMHuueckue CcBoicTBa OenkoB. buonornueckue | KJIacCH(PMUUPOBATL HX IO CTPOEHUIO
¢GyHKIMN OEIKOB. (rnoOynsapHble M UOPHIUIAPHBIE OEJKH),
Jemoncmpayuu: nepevYnciisiTh u XapaKTepu30BaTh
Tabnuyer u cxemvi: «CTpoeHHE MOJIEKYIIBI O€TIKay. | (YHKIHUU OEIKOB.
Obopyoosanue: CBETOBOM MHUKPOCKOII,
MUKPOIIPETIapaThl.

3.3 depMeHTHI — depMeHThl — OuWoJOrMYecKne Karanu3atopbl. | PackpeiBaTh conmepxanue TepMmuHOB U | https://www.yaklass.ru
Ouosiornyeckue Crpoenue (bepmenTa: aKTHUBHBIN LICHTp, | IOHATUI: (EepMEeHTHl, aKTUBHBIN wHeHTp, | https://resh.edu.ru/
kaTanu3atopsl (1 4) cyoctpatHas  cremmduunocth.  KodepmeHTsl. | cyOocTpaTHas crieugpuIHOCTS, | hitps://interneturok.ru/

BurtamuHsl. Otnnuns (bepmMeHTOB OT | KopepMeHThI, OEITKU-aKTUBATOPHI U OENKH-
HEOPraHNYECKUX KaTaIn3aTOPOB. MHTUOUTOPEI.

Hemoncmpayuu: Yka3piBaTh  OoTIHuMs  (EpMEHTOB  OT
Tabnuywvl u cxemwvl: «CTpoeHHE PEPMEHTAY. HEOPraHWYECKUX KaTaIu3aTOPOB.
Obopydosanue: obopynoBanue s mnpoBencHus | O0bICHATH poIb (hepMeHTOB B
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HaOJIOICHNH, U3MEPECHUH, SKCIIEPUMEHTOB.
Jlabopamopnvlie u npakmuyeckue pabomoi:
JlaGopaTopnas  pabora Ne 1.  «lM3yuenue
KaTaJTUTHYeCKONH akTUBHOCTH (epMeHTOB  (Ha
MIPUMEPE aMIJIa3bl WIIH KaTaJlas3hbl)y.

(bYHKI_[I/IOHI/IpOBaHI/II/I JKHNBBIX CHUCTCM, B
MIPOMBIIIJIICHHOCTH, B MCIHUIMHC, B
HOBCCI[HCBHOI‘/'I KHU3HH 4YCJIOBCKA.

3.4 VrneBonsl. Jlunuae: (1 4) | YriaeBoasl: MoHOcaxapuiabl (IIIOKo3a, pubo3a u | PackpeiBaTh copepkanue TepMuHOB | https://www.yaklass.ru
ne30KcHpr003a), aucaxapuasl (caxaposa, JIaKTO3a) | MOHATHIA:  YIJIEBOABI,  MOHOcaxapuuisl, | https://resh.edu.ru/
u HOJTACaXapH/IbI (kpaxmau, [JIMKOTCH, | TUCaxapu/pl, [OJMCAaXxapubl, IIIIOK03a, | https://interneturok.ru/
nemnoso3a). buonorndyeckue Gpynkumum yriaesonos. | pubo3a, ne3okcupudo3a, caxaposa, JaKkTo3a,
JIununer: TPUTIULIEPUIDI, ¢dochommnuapl, | MabTO3A, LEJUTI0JI03a (kneryaTka),
crepousl. ['mapopmisHO-THAPOGOOHBIE CBOMCTBA. | Kpaxmad, TJIUKOTEH; JIMITU/IBL,
buonornveckne ¢ynkuuu nunuaoB. CpaBHEHHE | TPUTIHIIEPHIBI (KUpBI, Macna),
YIJIEBOJOB, OCIKOB M JIMIHIOB KaK MCTOYHUKOB | (hocomumuipl, CTEPOUIBL.
SHEPIHH. XapakTepu30BaTh YIJICBOJbI, JUIUIBl KaK
Hemoncmpayuu: KJIacC OPraHUYECKUX COEIMHEHUH.
Tabnuywl u cxemvi: «YTIACBOIBD», «JIUTHIBI. KaaccuguuupoBaTh yrieBoabl W JIUIHIBI
Obopyoosanue: 000pynoOBaHME Ul TPOBEICHUS | IO CTPOCHHIO; MEPeYUCASATh (QYHKIUH
HaOII0ICHUH, U3MEPEHUH, IKCIIEPUMEHTOB. YIJIEBOJIOB W JIUITUJOB.
Cxematnueckn  M300paxkaTh  CTPOCHHUE
MOJIEKYJI YTJIEBOJIOB, JIUITUIOB.
3.5 Hykneunoseie kucnotel. | Hyknemnoeie  xucnmotsl:  JIHK  w PHK. | PackpbiBaTh copepkanue TepmuHOB | | https://www.yaklass.ru

AT® (1 u)

Hyxneotuasl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuun JJHK. Ctpoenue u ¢pyHkumuu
PHK. AT®: ctpoenue u GyHKIHIH.
JHemoncmpayuu:

Ilopmpemur: JIx. Yorcon, @. Kpuk, M. Yuikunc,
P. ®pankius.

Tabauyvr u cxemvi: «HyKIEHHOBBIE KHCIIOTHI,
JHK», «buocuntes 6enka», «CTpoeHUE MOJIEKYIIbI
ATD».
Obopyodosanue:
MUKpOIIpENnaparsl.

CBETOBOM MUKPOCKOII,

MTOHATHH: Ne30KCUPHOOHYKIIEHHOBAS
kucnota (JAHK), pubonykienHoBast Kuciora
(PHK), HykneoTun, MNOIMHYKICOTUIHASL
1enb (TOJIMHYKIIEOTHU ),
KOMIIJIEMEHTapHOCTb, ¢yakmuun - JITHK
(XpaHeHuWe U Tepejaya HaCJIEACTBEHHOU
nHpopmanun); BH/JIBI PHK
(uH(opmarmonHas, TpaHCIOPTHA,
pubocomMarnbHas); afgeHo3uHTpudochar
(AT®), makpospruyeckast CBA3b.
XapakTepu3upoBaTh HYKJICHHOBBIE
KHCJIOTHl KaK XMMHUYECKHE COCAMHEHUS H
HOCHUTEJIN HACJIEICTBEHHON NH(pOpMAaLUH.
OTtmeuaThb 0COOEHHOCTH CTPOCHUS

https://resh.edu.ru/

https://interneturok.ru/
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MOJIEKYST HykJIenHOBbIX kuciotr (JJHK,

PHK) u AT®.
CxemaTnuecku  HM300paskaTb  CTPOCHHE
HYKJICOTHUIIOB,  MOJICKYJ  HYKJICHHOBBIX
kuciotT, AT®.

3.6 HcTopus u MeToibl Lluronorust — Hayka o kinetke. Kierounas teopusi — | PackpbiBaTh cozpepxxanue TepmuHOB U | https://www.yaklass.ru
U3YYEHHS KIICTKH. OpUMEp B3aMMOMAEHCTBHS HMACH © (AKTOB B | MOHATHIA: KJIETKA, [IUTOJOTHS; pacKkpbiBaTh | https://resh.edu.ru/
Kierounas Teopust HAYYHOM IO3HAHUU. METO/Ibl 3y4YEHUS KICTKH. Collep)KaHME  TIOJIOKEHHW  KietouHoi | https://interneturok.ru/
(19) Jlemoncmpayuu: TEOPHH.

llopmpemui: A. Jlesenryk, P. I'yk, T. llIBann, M. | [lepeuncasaTs H XapaKTepu3oBarh
[neitnen, K. bap, P. Bupxos. OCHOBHBIE METOJbl M3yYEHMS  KIIETKU:
Obopyoosanue: CBETOBOM MHUKpPOCKOII, | (IPUTOTOBJIEHUE CpPE30B, OKpallUBaHUE,
MHKpOIIPENapaThl PaCTUTEIbHBIX, JKMBOTHBIX M | MUKPOCKOIIMPOBAaHUE, LEHTPH(YrupoBaHue,
OakTepuaTbHBIX KJICTOK; PHUCYHKH C | KyJIbTUBUPOBAHUE KIJICTOK U TKaHEH ).

MHUKpodoTOrpadusiMu  KIETOK, IOJy4EHHBIE C

MOMOII[BIO CBETOBOTO M AJICKTPOHHOT'O MUKPOCKOTIA.

3.7 Kierka xak nemnoctHast Krnerka kak nemoctHas sxuBas cucrema. OOmme | PackpbiBaTh coxepxanune TepmuHOB U | https://www.yaklass.ru

xuBas cucrema (1 u)

MIPU3HAKU KJIETOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa,
mostekynsl  JIHK kak renernueckuil ammapar,
cucreMa  cuHTe3a  Oenka.  Tumbl  KIeTOK:
JyKapuoTHYeCKas " IIPOKAPUOTUYECKASI.
OcobenHoctu CTPOEHMSI  MPOKAPHUOTUUYECKON
kinetku. Kierounass crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KIETKU. (OCHOBHBIC OTJIMYHS
pacTUTENbHOM, JKUBOTHOM W TpUOHOW KIETKH.
[ToBepXHOCTHBIE CTPYKTYphl — KJIETOYHasl CTEHKA,
rIIMKOKanuke, ux ¢yHKouu. [lmazmarudeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.
JHemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. IlIBann, M.
[lnetinen, K. bap, P. Bupxos.

Tabauyvl u cxemvr: «CTpOCHHE IYKAPUOTHUECKOU
KiIeTku»,  «CTpOe€HHE  KUBOTHOM  KIIETKH»,
«CTpoeHHue pacTUTEIbHOU KIETKn», «CTpoeHue
IIPOKAPUOTHYECKOM KIETKHY.

MOHATHH:  KJIETKH  (dyKapHOTHYECKas,
IPOKAPHOTHYECKas ), TuIa3MaTH4ecKas
MeMOpaHa (T1a3manemMma), TJIMKOKaJUKC,
TPaHCIIOPT BEILIECTB (TITacCHUBHBIH,
aKTUBHBII), SH/IOLIUTO3 (paromuTos,
IIMHOILIUTO3), SK30IMTO3, KJIETOYHAas CTCHKA,
HYKJICOHI.

CpaBHHMBATB MEXTY coboit
JYKapUOTHYECKUE W  MPOKAPHOTHUYCCKUE

KJIETKH; 0TMEYaTh CXOJCTBO M Pa3IU4us B
CTPOCHUHU KJIETOK OaKTepHil, XUBOTHBIX,
pacteHuii u rpuboB.

https://resh.edu.ru/

https://interneturok.ru/
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Obopyoosanue: CBETOBOM
MUKpOTIpEnaparbl PacTUTENbHBIX,
0aKTepHAIBHBIX KIIETOK.

MHUKPOCKOII,
JKHUBOTHBIX H

3.8

Crtpoenue
AYKaPHUOTHYECKOU KIICTKH

(19)

[uromnasma u ee opranouasl. OgHOMEMOpaHHbIE
opranounbl kietku: OIIC, ammapatr [Nosnbmxw,
nu30coMbl. [loyaBTOHOMHBIE OPraHOMbI KJIETKHU:
MHTOXOH/JIPUH, IUTACTHIEI. [IpoucxoxaeHue
MHUTOXOHJPUMA M  IUIACTHA. Buuasl 1uiacTu.
HememOpanHble OpraHOWABl KIETKH: PHOOCOMBI,
KJICTOYHBIM  IEHTP,  LEHTPUOJIM,  PECHUYKH,
KTYTUKH. OyHKIUU OpraHOUJIOB KJIETKH.
Bxmtouenus. SIapo — perynsaTOpHbBIN LHEHTP KIETKH.
Ctpoenue smpa: sjaepHas 000J09Ka, Kapuoruia3ma,

XPOMATHH, SAPBIIIKO. XPOMOCOMBL. TpaHcnopt
BELIECTB B KIIETKE.

Hemoncmpayuu:

llopmpemui: A. Jlesenryk, P. I'yk, T. IlIBann, M.
Ineitnen, K. bap, P. Bupxos.

Tabnuyer u cxemoi: «CTpOCHHE YKapUOTUYECKON
KIeTkn»,  «CTpoeHHME  JKMBOTHOW  KJIETKH,
«CTpoeHHE pacTUTENBbHOM KIETKN», «CTpoeHue

MIPOKapUOTHYECKON KJIeTku», «CTpoeHue sjapa

KIIETKIY.
Obopyoosanue: CBETOBOM MHUKPOCKOII,
MUKpOTIpEnaparbl PAaCTUTENBHBIX H KUBOTHBIX
KIIETOK.

Jlabopamopnvie u npakmuyeckue pabomoi:
JlabopaTtopHas pabora Ne 2. «3ydeHue crpoeHus
KIETOK PACTEHUH, XKUBOTHBIX W OakTepwil Mo
MHKPOCKOIIOM Ha IOTOBBIX MHUKpOIIpenaparax U ux
OTIMCAHUEY.

PaCKpBIBaTb COACPIKAaHUC TCPMHUHOB U

TIOHSITHIA: [IUTOILIA3Ma, OpTaHOM/IBI,
supomiazmatudeckas cetb (JIIC), annmapar
Tonboxw, JIU30COMBI, BaKyOJlb,
MUTOXOHJIPHH, TUIACTUABI  (XJIOPOTUIACTHI,
XPOMOIUIACTBI, JICHKOIUIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KJICTOYHBIN LEHTP
(meHTpocoma), PECHUYKH, KTYTHKH,
BKJIFOUCHHS, SJIpO, sAepHas 000J0uKa,
KapHoIlIa3Ma, XpOMATHH, SIPBIIITKO,
XPOMOCOMBI.

OnuceiBaTh CTPOCHHUC SYKapHOTquCKOﬁ

KIETKH 10  M300paXeHWsM ©  Ha
MHUKpoIpenapaTtax;  KJaccM(pMUUpPOBaTh
OpTaHOUIBI B 3aBHCUMOCTH oT
ocoOeHHoCTeH ux CTPOCHUS
(omHOMEMOpaHHBIE, JIByMeMOpaHHBbIE,
HEeMeMOpaHHbIE); OMUCBLIBATH  (DYHKIHUU

KaX/I0r0 OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SApPO Kak
MECTO XpaHeHus, nepenayn (yIBOEHUE
XpPOMOCOM) M peanu3aluu (TPaHCKPUITIHS)
HacCJIeICTBEHHON NH(OpMaLIUU KIETKH.
IlepeyncasiTb 1 ONMUCHIBATH KOMIIOHEHTHI
a1pa U uxX QyHKUIUU.

CxeMaTUYHO u300paxaThb CTpOECHUE
pacTUTENBHOMN U KUBOTHOW KJIETKH.
OO0bACHATL  OMOJIOTHYECKOE  3HAYEHHE

TPpaHCIIOPTa BEIICCTB B KJICTKC.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.ru/

Uroro yacos o teme: 8

Tema 4. KuzneneaTeJLHOCTh KJIETKH

4.1

| OOMEH BEILECTB.

| O6men BemecTs, WM METAbOMM3M. ACCHMHIIALUS

| PackpbiBaTh cojepkaHHe TepMHHOB H | https://www.yaklass.ru
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[ImacTuyeckuii oOMeH.
dotocunTe3. XeMOCHHTE3

(24)

(rutactuueckuii  oOMEH) WM JAMCCUMUJISAIUS
(oHepreTuyeckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO
nporecca Mmetabonusma. Poib 3aKk0HOB coXpaHEHHS
BEIIECTBA U DHEPTUU B NMOHMMAaHUH METa0OJIM3MA.

Tumber  oOMeHa  BemiecTB:  aBTOTPO(HBIA |
rerepoTpodusiii. Pomb  ¢depmenToB B 0oOMeHe
BEIICCTB M TPEBPAIICHUU DSHEPIHH B KIETKE.
@®orocuate3. CBeroBas u  TeMHOBas  (assl
¢dorocuHTE3A. Peaxruu dborocuHTE3A.
DddexTuBHOCTD ¢dboTocunTe3a. 3HaueHue

¢dorocuHTe3a AN OKM3HUM Ha 3emie. BnusHue
yCJIOBUH cpenbl Ha (POTOCMHTE3 H  CIOCOOBI
IIOBBIIIEHUS €r0 NPOAYKTHUBHOCTH Yy KYJIBTYPHBIX
pacteHui. XeMOCHHTE3. XEMOCHHTE3UPYIOLINE
OakTepuu. 3HaUCHHE XEMOCHHTE3a JAJs KM3HM Ha
3emie.

Hemoncmpayuu:

Ilopmpemui: K. A. Tumupszes.

Tabnuywl u cxemvi: «XaoporaacT», «POTOCUHTES.

MOHSTUI: OOMEH BEILIECTB U IpeBpalleHue

sHepruu  (MeTabonau3M),  aCCUMUIISIUS,
IJJACTUYECKUH  OOMEH,  JHUCCHMUJISIIHNS,
JHEpreTUYecKuii  0OMeH, dotocunTes,

dhortonmuz, pochopunrpoBanue, NEPEHOCUNK
MIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh  (QOTOCHHTE3,  MPOLECCHI,
MPOTEKAIOIINE B CBETOBOM H TEMHOBOM
dbaze.

BbISIBJSITH IPUYMHHO-CIICACTBCHHBIE CBSI3U
MEX]ly TOTJIONIEHUEM COJTHEYHOM SHEPTrUuu
XJOPOPUILIOM U CUHTE30M MoJiekys ATO.
CpaBHUBATH UCXOJHBIC BEIIIECTBA,
KOHEYHBIE TIPOIYKTHI u YCIIOBUS
MPOTEKaHUsl peaKlUii CBETOBOM U TEMHOBOI
(da3sl porocuHTE3A.

CpaBHuUBaTh (POTOCHHTE3 U XEMOCHHTE3.
OuenuBarh 3Ha4YcHWE (POTOCHHTE3a U
XEMOCHHTE3a JJIs KU3HU Ha 3emiie.

https://resh.edu.ru/

https://interneturok.ru/

4.2

DHepreTUYecKuii 0OMeH

(1)

OHepreTudeckuii oOMeH B KieTke. Paciiernsienue
BEIIECTB, BBIICICHUE U aKKyMYJIMPOBAaHUE YHEPTUU
B KIETKEe. OTambl HHEPreTUYEecKOro OOMeEHa.
I'mukomus. bpokenne u ero Buabl. Kucimoponnoe
OKHCJICHHEC, HJIK KJIICTOYHOC AbIXaHHUCE.
OxucnaurensHoe ¢bochopunupoBanue.
O PexkTUBHOCTD IHEPTreTHUECKOr0 0OMEHa.

Hemoncmpayuu:
Tabauywv u  cxemvi: «Tunel  nATaHUY,
«MeTtabom3m», «MUTOXOHIPHUS,

«DHepreTHYecKuii OOMen».

PaCKprBaTL COACPIKAaHUEC TCPMHUHOB U

MOHATUN: OHEPTreTUYECKUU oOMeH,
[JIMKOJIM3,  MOJIOYHOKHUCIOE  OpoKeHHe,
cnupTOBOE  OpoKeHue,  OHOJIOrMyecKoe
OKHCJIEHUE, KJIETOYHOE JIbIXaHHe,
JTUCCUMMIIALUS, (PEPMEHT.

XapakTrepu3oBaTb OOMEH BEIIECTB |

IpeBpalleHre SHepruu (MeTabonmu3M) Kak
OJTHO MX CBOMCTB JKHBOTO.

IepeuncasiTb 0COOEHHOCTH TIACTHYECKOTO
W DJHEPreTHYecKoro oOMeHa B KIETKE;
yCTaHABJIUBATH B3aMOCBSI3b MKy HUMHU.
Pazimyare THIBI OOMEHa BEIIECTB B
KJICTKE: aBTOTPO(HBINA U reTepoTpOdHBIA.
OnucpiBaTh  dTalmbl  3HEPrEeTHYECKOTO
oOMeHa (OATrOTOBUTENBHBIN,

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.ru/
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OCCKUCIIOPOIHBIH, KHCJIOPOTHBIH ) u
CPaBHMBATB UX MEX/Y COOOM.
XapakTepu3oBaTh peEakUuu TJIHKOJIU3A,
OpOXKeHHH, KJICTOYHOTO JBIXAHUS;
BBISIBJIAATH PUYMHHO-CIICJCTBEHHbBIE CBSA3U
MEXy TITUKOIU30M, KJIETOUHBIM JIbIXaHUEM
U cuHTE30M MOJiekyl1 ATO.

CpaBHuUBaTH 3P PEKTUBHOCTD
OECKHUCIOPOAHOTO U KUCIOPOJHOTO STAMOB.

4.3 buocunTes 6enka (2 9) Peakimu matpuuHoro cuHTre3a. [eHernueckas | PackpbiBaTh cojaepxkanue TepmuHOB U | https://www.yaklass.ru
unpopmanus u JJHK. Peanuzanus reHeTHUecKO# | MOHSITHIA: rex, TeHETUYECKU kon, | https://resh.edu.ru/
uHbopManuu B KieTke. [ €HeTHYeCKui KO M ero | MaTpUYHBIN CHHTE3, TpaHckpunuus, | https://interneturok.ru/
cBoiicTBa. TpaHCKpUIIMs — MaTPUYHBIM CHHTE3 | TPAHCISALMA, KOJOH, aHTUKOJOH, pudbocoma,
PHK. Tpancnauusi — OuocuHTe3 Oeika. DTambl | EHTpajdbHas JI0TMa, MOJIEKYJIIpHAS
Tpancimsiuuu. KoaupoBanue amuHOKuCIOT. Ponb | Guosorus.
pubocom B OmocuHTE3€e Oernka. OmnpeaensiTb CBONCTBA TEHETUYECKOTO KOJIA
Jemoncmpayuu: (TPUIIIETHOCTS, OJTHO3HAYHOCTb,
Ilopmpemuir: H.K. Konb1os. BBIPOKJICHHOCTD, YHUBEPCAIbHOCTB,
Tabnuyer u cxemvr: «Ctpoerne JHK», «CTpoeHue | HemepekpbIBaeMOCTb, HEMPEPHIBHOCTD).
n (yHKUMOHMpOBaHUE TeHa», «CuHTe3 Oenka», | OnucpIBaTH JTanbl peanu3anuu
«Pennukanus JJHK», «I'enernueckuit koa». HACJIeJICTBEHHON MH(OpMAIIUU B KIIETKE.
Obopydosanue: Mopaenu-anmukauuu «Yasoenue | CpaBHUBAThL PEAKIIMM MaTPUYHOTO CUHTE3a
JUHK u Tpanckpunuusy, «bnocunres 6emkay. mosekya PHK u 6enka B kietke.

4.4 Hexnerounsie popmbl Hexnerounsie dopmbl sxu3Hu — Bupychl. Mcropus | PackpbiBaTh cojpepxanune TepMuHOB u | https://www.yaklass.ru

KHU3HHU — BUpYCHI (1 1)

OTKPBITHUSA BUPYCOB (.. VBaHOBCKMIA).
Oco0eHHOCTH CTPOECHHUSI M IKU3HEHHOTO IHUKJa
BUpycoB. bakrepuodaru. bonesnn pacteHui,
KUBOTHBIX W YEJOBEKa, BHI3bIBAEMbIE BUPYCaMHU.
Bupyc wummyHomeduumrta uyenoeka (BUY) -
Bo3Oynutens CIIWla. OOpaTHast TpaHCKpUIILuS,
peBeprasa " UHTETpasa. [Ipodunakruka
pacrpoCcTpaHEHHs BUPYCHBIX 3a00J1€BaHUH.
Jemoncmpayuu:

Ilopmpemeui: J1.1. IBaHOBCKHIA.

Tabnuyvr u cxemwvl: «Bupyce», «baktepuodaruy;

MOHATUM: BHUPYC, BHPYCOJOIHS, KalCHI,
Oaktepuodar, BHUpPyC HUMMYyHoJedUIIUTA
yenoseka (BUY), oHkOreHHbIe BUPYCHI.
XapakTepu3oBaTh BHUPYCBI KaK
HEKJIETOUHYI0 (OpMYy >KU3HU; OCOOEHHOCTH
CTPOCHHUS U KUZHEJESATEIbHOCTH BUPYCOB.
OnuceiBaTh KU3HEHHBIH LHUKI BHPYCOB
UMMYHOJIe(UINTA YEJIOBEKA; Ppa3inyaTh Ha
pucynkax BTM (Bupyc Tabaunoii Mmo3aukn),
Oakrepuodar, BIY.
O00CHOBBIBATHL U

€00J1I01aTh  MEPHI

https://resh.edu.ru/

https://interneturok.ru/
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«Ctpoenue u xu3HeHHbIM 1uKki Bupyca CIIM/Ia,

Oaktepuodara.
Obopyoosanue:  monens  ctpykrypel  JIHK;
MarHuTHass ~ Mojenp-ammukamms — «CtpoeHue

KIICTKH».

npoUIaKTUKU pacnpocTpaHeHus
BUPYCHBIX 3a00JieBaHMI (pecrnupaTopHEIE,
KEITyT0YHO-KUIIEYHBIE, KJICIIEBOM
sunedamut, BUY-undexmms).

Uroro yacos o teme: 6

Tema 5. PazMHo:xeHHE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTAaHU3MOB

5.1 JKW3HEHHBIH UK KneTtouHblii IWKI, WM KU3HCHHBIM LUK KIETKU. | PackppiBaTh conmepkanue TepmuHOB U | https://www.yaklass.ru
kierku. [lenenue kinetku. | Uatepdaza u muros. I[porecchl, npoTekaroliye B | MOHATHI: KJICTOYHBIM LUK, uHTepdasa, | https://resh.edu.ru/
MuTo3 (1 4) uHTepdase. Perumkanus — peakiuss MaTpUYHOTO | peAyIUIMKalus, XpoMocoma, kapuotui, | https://interneturok.ru/

CUHTE3a JHK. Crpoenue XPOMOCOM. | TAIUIOUIHBIN, JUIIOUIHBIA XPOMOCOMHBIN
XpOMOCOMHBII HA0Op — KapuOTHIL. [IUIIIOUIHBIN U | HA0Op, XPOMATHIBI; MHTO3 €ro CTaJuu:
TaIIONIHBI XPOMOCOMHBIE HaOOphl. XpoMaTuiabl. | mpodasa, Mmetadasza, anadasa, renodasa.
[{uTonoruyeckre  OCHOBBI ~ Pa3MHOXKEHUs ¥ | ONMCHIBATh JKU3HCHHBIM UK KIICTKH;
WH/IMBUYyAILHOTO Pa3BUTHS OPTaHU3MOB. JleneHue | mepevyucasaThb | XapaKkTepu3oBaTh
knetku — wmuto3. Cragum wmwurtosa. [Iporeccsl, | meproapl KIETOYHOTO MK, CPABHUBATH
MPOUCXOJSIINE Ha pa3HBIX CTAIUsAX MHTO3a. | HX MEXKIY COOOii.
buonornueckuii CMBICT MuTo3a. | OnUCchHIBAaTH CTpOEHUE XPOMOCOM,
[Iporpammupyemasi ruOeb KIETKH — alloITO3. KapUOTHIIOB  OPTaHW3MOB, CPaBHUBATh
Hemoncmpayuu: XPOMOCOMHBIE€ HA0OPHBI KIIETOK.
Tabauyvr  u  cxemwvr:  «Kierounsli  1uki», | CpaBHUBATH CTaIUM MUTO3A.
«Permukamus JIHK», «Ctpoenune xpomocombl», | PazauuaTh Ha  MuUKpompenaparax U
«MuTo3»; MarHUTHAs MO/IENTb-aNTUTHKAIMS | pUCYHKAX CTaIiy MHUTO3a.
«/lenenue xietkn»; moaens JIHK. PackpbiBaTh OMOJIOTHYSCKHI CMBICIT
Obopyoosanue: CBETOBOM MHUKPOCKOIT U | MUTO3A.
Mukpornpenapar «KapuokuHes B KJIeTKax KOpeEIIKa
TyKay.
Jlabopamopnvlie u npakmuyeckue pabomoi:
JlabopaTtopHuas pabota Ne 3. «HabGmronenne Mutosa
B KJIETKaX KOHYHMKA KOpEIIKa JykKa Ha TOTOBBIX
MUKPOITpenaparaxy.

5.2 ®opmbl  pazmHOXKeHHs | DOpPMBI pa3MHOXEHUSI OpraHu3MoB: Oecrionoe u | PackpbiBaTh coxaepxanue TepMuHOB U | https://www.yaklass.ru

opranu3mos (1 u)

mosioBoe. Buapl Oecronoro pa3MHOKEHUS: IeTICHNE
HaJBOE€ M IIOYKOBAaHME OJJHO M MHOTOKJIETOYHBIX,

MOHATHM: pa3MHOXKEHHE, KJIOH, IIOJIOBbIE
KJIETKH (ramertsl), SIMLEKJIETKA,

https://resh.edu.ru/

https://interneturok.ru/
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CHOpOO6pa3OBaHI/IC, BEIr€TaTUBHOC Pa3sMHOXCHHUC.
I/ICKyCCTBeHHOG KIIOHUPOBAHUC OpPraHu3mMoB, C€ro

3HaueHue s cenekuuu. [lomoBoe pasMHOKEHHE,
€ro OTJINYHUS OT OECIIOJIOrO.

Hemoncmpayuu:

Tabnuyer u  cxemol: «DOpPMBI  Pa3MHOKEHUS
Opranu3MoB», «J/[BoiiHOE€  OIUIOJIOTBOPEHUE Yy
LIBETKOBBIX pacTeHuin», «Jlenenue KJIETKHU
OakTepumn», «BereratnBHOE pPa3MHOXKEHUE

pactenuit», «CTpoeHue MOJIOBBIX KIETOK.

CIIEpMaTO30M/I, 3WI0Ta, JICJICHUE HaIBOE,
MMOYKOBAaHUE, CHOPYJAluUs, (pparMeHTanus,
BETE€TaTUBHOE  Pa3MHOKEHHE, CEMEHHOE
pa3MHOKEHUE, OIIBLIICHHE, JIBOIIHOE
OTUIOZIOTBOPEHUE, IOJIOBBIE JKeJle3kl,
CEMEHHUKH, SIMYHHUKH, OIUIOJIOTBOPEHUE
(Hapy»xHOE, BHYTpEHHEE).
XapakTepu3oBaTh 0COOCHHOCTU u
3HaYeHHEe OECIIOOro M IOJIOBOr0 CIIOCOO0B
Pa3MHOKEHUS.

BoiaeasiTb BHIBI O€CIIOI0T0 pa3MHOKCHHS;
BBIIBJISATh B3aMMOCBSI3M MEXAYy (GopMamMu
U crmocobamMu  pa3sMHOXKEHHS, M HUX
OMOJIOTMYECKHUM 3HAUCHHEM.

Baangernb npuéMamMmu BETr€TaTUBHOI'O
Pa3MHOKEHMsI KYJIbTYPHBIX pacTeHHM (Ha
npuMepe KOMHATHBIX ).
XapakTepu3oBaTh  IOJIOBBIC
SIMIIEKIIETKH, CIIEPMaTO30Ubl;
0COOEHHOCTH MX CTPOEHHSI.

KIJIICTKH:
BBISABJIATH

5.3 Meiio3 (1 ) Meiios. Cranun Mmeiio3a. [Mpoueccel, | PackppiBaTh conmepxanne TepMuHOB U | https://www.yaklass.ru
MPOUCXOIAIINE Ha CTaausx Meiosa. [loBemeHHWe | MOHATHIA: MeE#03, KOHBIOTAIMS XpomocoM, | https://resh.edu.ru/
XpOMOCOM B Mmeiioze. Kpoccunrosep. | mepekpéct  (kpoccuHrosep)  xpomocowm, | https://interneturok.ru/
buonornueckuii cMbICI U 3HaYEHUE MEi03a. TaMETHI.

JHemoncmpayuu: Xapakrepu3zoBatb Meio3 Kak cmocod
Tabnuywl u cxemol.: «Jlenenune KmeTkm», «Meo3y. KJIETOYHOTO JICJICHHS, OMMChIBATH MEHO03 I10
Obopyoosanue: monens JIHK; MarHuTHasE MOJieNb- | CTaIUsAM; CPABHUBATH CTaJUM MeHo3a H
anrmIuKaIus «J{enenue KIeTkm. MHUTO3A.
PasimyaTrh Ha pHCYHKax CTajJud MeEHO03a;
packpbiBaTh OHMOJIOTHYECKOE 3HAYCHHE
Meio3a.

5.4 O6pasoBanue u pa3suthHe | ['aMeToreHes — mporecc 00pa3oBaHUs MOJNOBBIX | PackpeiBaTh cojaepkanue TepMuHOB u | https://www.yaklass.ru
ITOJIOBBIX KJICTOK. | KJIETOK Y  JKMBOTHBIX. [loJIOBbIE  JKeJe3bl: | MOHSATUH: TraMeToreHes, crepmaroreHes, | https://resh.edu.ru/
OmotoTBOpEeHUE CeMEHHUKU M su4uHuku. OOpa3oBaHHE W pa3BUTHE | OOTCHE3, CIIEpMAaTO30M/I, akpocoMma, | https://interneturok.ru/
(19) MOJIOBBIX ~ KJIETOK — TrameT (cmepmaTo3ouj, | stMIeKIIeTKa, MOIspHbIC TeNbIla.
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AWLEKIeTKa) — CIIepMAaTOreHe3 U OOIEHe3.
Ocobennoctu CTPOCHHS STATIEKIJIETOK "
CIIEpMaTO30M/JI0B. OmioioTBOpEHUE.
[TapTenorenes.
Hemoncmpayuu:
Tabnuyer u cxemvl: «lIpsimoe U  HempsMoe

pasBuTHE», «l'aMeToreHe3 y MIICKONHTAIONINX |
YeJIOBEKaY.
Obopydosanue: moaenb metradasHOW XPOMOCOMBI,

MHUKPOCKOII, MHKpomnpenapatsl «CrepmMaTo30uabl
MJICKOITMTAIOIIET 0, «Slinexnerka
MJIEKOITUTAIOILIET 0.

Jlabopamopusie u npakmuuecxkue pabomoi.:
JlaboparopHuasi pabora Ne 4. «3ydeHHe CTpOCHUS
MOJIOBBIX KJICTOK Ha TOTOBBIX MHKPOITpENaparax.

XapakTepu3oBaTb 0COOEHHOCTH
ramMeToreHe3a y >XKMBOTHBIX U €ro CTaJuH;
MOJIOBBIE KJIETKU >KUBOTHBIX U OMUCHIBATH
MPOIIECC UX PA3BUTHSI.

CpaBHHBATh CIIEPMATOI€HE3 U OOTEHES.
OnuceiBaTh OILJIOIOTBOPEHHUE,
OHMOJIOrMYecKOe 3HaYeHHUE OTIOI0TBOPEHUSI.

9.5

NupuBunyansHoe
pa3Butue opranuzmoBn (1

4)

NuauBuayanbHoe pasBuTHE (oHTOTEHE3).
DOMOpHoOHaNbHOE pa3BUTHE (IMOpUOTEHE3). DTaIbl
SMOpPUOHAILHOTO  Pa3BUTHS Yy  MO3BOHOYHBIX
KHUBOTHBIX: IpOOJICHHE, TaCTPYJIALMS, OPTraHOTEeHE3.
[TocTambpuoHanbHOE pa3BUTHE. Tunst
NOCTAMOPHOHAIBHOTO ~ pa3BUTHUS:  MpsMoOe, He
npsiMoe  (InuMHOYHOE). BnusHMe cpeapl Ha
pa3BUTHE OPraHu3MOB; (DakTOpbl, CHOCOOHBIE
BBI3bIBaTh BPOXKJIECHHbIE YpOACTBa. PocT u pa3Butue
pacteHnil. OHTOT€HE3 IIBETKOBOIO  PAaCTEHUS:
CTpPOEHHE CEMEHU, CTAJIH PA3BUTHUS.
JHemoncmpayuu:

Tabnuyer u  cxemvli:  «OCHOBHBIC  CTaguH
OHTOreHe3a», «lIpamoe u HempsMoe pa3BUTHER,
«/IBOliHOE  OIUIOIOTBOpPEHME Yy  IBETKOBBIX
pacTeHHI».

PackpbIBaTh co/ep)KaHUE TEPMHUHOB U
HOHSATHI: OHTOTeHE3, SMOPUOTEHE3, 3UT0Ta,
npobiieHue, 0J1acCTOMEPBHI, Mopyia,
6nacrtyna, Onacrouenb, racTpyna, Helpyna,
OpPTaHOT€HE3;  3apOJBIIIEBBIE  JIUCTKU:
9KTOJIEpMa, Me30/1epMma, SHTO/IEPMA;
MOCTAMOPHOHAIIEHOE DPa3BUTHE: MPSIMOE H
HenpsMoe  (IMYMHOYHOE);  MeTamopdo3,
MeTracropa, MUKpOCIIopa, BUIBIIEBOE 3€PHO,
CTIIEpPMHHM, 3apOIBIIIEBbI MEIIOK, JABOHHOE
OIIJIOZIOTBOPEHHE.

Orlpe;[e.Jme OTallbl 3M6pI/IOHaJ'IBHOFO
PasBUTUA XOPAOBBIX Ha cXeMax n
nmpernaparax W ONHCBIBATH IIPOLECCHI,

MIPOUCXOJIATINE Ha KAXKIOM JTarle.
CpaBHUBATB N1EPUOJIBI OHTOTCHE3A; PIMOE
u HETpsMoe (TMYUHOYHOEC)
MOCTAMOPHOHAIBHOE Pa3BUTHE, 3aPOJIBIIIN
YeJI0BEeKa U IPYTHX XOPOBHIX.

OO0BbSICHATH  OWOJIOTMYECKOE  3HAYECHUE

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.ru/
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Pa3BUTHUA C MeTaMop(i)OSOM; OTpULATEIILHOC
BJIMAHHUC QAJIKOT'OJII, HUKOTHHA W OPYIrux

TEepaTOreHHbIX (AKTOPOB Ha pa3BUTHE
3apoblilia YeJI0BeKa.
OnuceiBaTh npo1ecc IBOWHOTO

OIUIOJIOTBOPEHHMS Y IBETKOBBIX PACTCHUM.

HTtoro gacos 1o teme: 5

Tema 6. HacaeacTBeHHOCTDh U H3MEHUYHBOCTh OpPpraHusmMoB

6.1 I'eneTuka — Hayka o
HACJICICTBEHHOCTH U
NU3MEHYUBOCTHU

(1 4)

IIpenmer u 3amaun reHeTHKU. Ponb LUTOJIOTMU U
SMOpPUOJIOTUM B CTAHOBJICHHHM TE€HETUKH. Bkiag
POCCHHCKHMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE
TE€HETUKH. Meroabl T€HETUKU
(ruOpPUAOTOTUUECKHIA, [IATOTeHETHUECKHI,
MOJIEKYJIIPHO-TEHETUUECKUH ). OcHOBHbIE
T€HETUYECKHE MTOHSTHSL. I'eneTnyeckas
CHUMBOJIMKA, UCIIONIb3yeMast B cxemax
CKpEIMBaHUIM.

Hemoncmpayuu:

Ilopmpemwi: T'. Mennens, T. Mopran, H. U.
Bagunos, C. C. YerBepukoB, H. B. Tumodees-
PecoBckwuii.
Obopyoosanue:
«MoHorubpuaHoe
«I"0pox mOCEeBHOW.

MO/IEJTb-aNTIIHKAIHS
CKpelllMBaHuEey»,  repOapuii

PackpbiBaTh colep)kaHUE TEPMHUHOB U
MNOHSITUN: TeH, TeHOM, T'€HOTHN, (EeHOTHII,
XpPOMOCOMBI, aJuIeJbHbIE TE€Hbl (AJIENH),
TOMO3UI0Ta, TETEPO3UroTa, JOMUHAHTHBIN
npu3Hak (T€H), PEelEeCCUBHBIM TPHU3HAK
(ren), yucTast TUHUS, TUOPUTL.
epeuuncasatb u XapaKTepu3oBaTh
METO/bl TEHeTHKH: T'MOPHI0JIOTHYECKUil,
UTOT€HETHYECKHU, MOJIEKYJIIIPHO-
TEHETUYECKU; JIOMUHAHTHBIE u
pelecCUBHBIE  IPU3HAKKM  PAaCTEHHH U
KUBOTHBIX.

Moab30BaTHCSH T€HETHYECKON
TEPMHUHOJIOTHEH ¥ CUMBOJHMKOM JAJIsl 3alucu
TeHOTUITUYECKUX CXEM CKpEIIBaHUS.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.ru/

6.2 3aKOHOMEPHOCTH
HacJIeI0BaHMs
NIPU3HAKOB.
Monorubpuanoe
ckpentuBanue (1 1)

3aKOHOMEPHOCTH  HACTEJOBaHUS  TMPU3HAKOB,
ycraHoBieHHble [. Mennenem. MoHOTHOpUAHOE
CKpelllMBaHHe. 3aKOH eauHooOpa3usi TUOPUIOB
nepBoro nokosienus. [IpaBuiio TOMUHHUPOBAHUS.
3akOH  pacIleIuieHusi Npu3HakoB. [umoresa
yucToThl  ramer. IlomHoe W HemosiHOE
JIOMUHUPOBAHUE.

PackpbiBaTh CcOAEp)KaHWE TEPMUHOB U
MOHATHI: MOHOTHOPHIHOE CKpEIIUBAHUE,
(dbenoTUnUYECKUE TPYIIIIEL,
TUOPUAOTIOTHYECKHUI METO]], YUCThIC JIMHUH,
JIOMUHUPOBAHHUE TEHOB (ITOJTHOE, HETIOTHOE),
pacieryieHie B IOTOMCTBE.

OnuceiBaTh METOAUKY MnpoBeaeHus [

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.ru/
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Hemoncmpayuu:

Iopmpemur: T'. Menpaenb. TaOmuIel U CXEMBI:
«MonorubpuaHoe CKpeIllMBaHNe u ero
UTOTC€HETHYECKast OCHOBa, «3aKkoH

pacIICTUICHUsI M €r0 IUTOTCHETHYECKas: OCHOBAY,
«3aK0H YUCTOTHI TaAMET».

Obopyodosanue: MOIEJIH-aIIUIAKAIIUN
«MoHnorubpuaHoe ckpeumBanue», «HemomHoe
JIOMUHUPOBaHUEY, TepOapuii «I'opox MOCEeBHOMY.

Mennenem OIILITOB 1o U3YYCHHUIO
HACJICIOBaHUS OJIHOM Taphl MPU3HAKOB Y
ropoxa IoCeBHOTO.

PackpsiBaTh coJiep>KaHue
eaMHO00pa3us ruOpUI0B
MTOKOJICHUS ¥ 3aKOHA PaCIICTIIICHUS.
OOBACHATH TUIIOTE3Y YUCTOTHI TaMeT.

3aKOHOB
IIEpBOro

3anucpIBaTh  CXEMBl  MOHOTHOPHIHOTO
CKpEIIUBaHUS, 00LACHATDL €ero
[IUTOJIOTUYECKUE OCHOBHI UM  pelaTh

TFeHeTUYECKUE 3aJaud Ha MOHOTHOpUIHOE
CKpEIIUBaHUE.

6.3 Jurubpunxoe Jurubpunnoe CKpeIllMBaHUE. 3akoH | PackpbiBaTh cojaepkanue TepMuHOB U | https://www.yaklass.ru
CKpeIIMBaHKe. 3aKOH HE3aBHCUMOTO HacJIe0BaHUs NPU3HAKOB. | MOHATUI:  JUTMOpHIHOE  CKpemuBanue, | https://resh.edu.ru/
HE3aBUCUMOTO LluTorenernueckue OCHOBBI JUTUOPUIHOTO | aHAJTM3UPYIOIIEEe CKPEIIUBaHUE. https://interneturok.ru/
HAaCJICIOBaHUA CKpelmuBaHus. AHanusupymoulee ckpeuuBanue. | OnucsiBath onbiTel [. Mennens 1o
npu3HaKoB (1 1) Mcnonb30BaHne aHATU3UPYIOIIETO CKPCIIUBAHMS | M3yYCHHUIO  HACICNOBaHHMS  JIBYX  Iap

TS OIIPEJICIICHUs TEHOTHUIIA 0COOH. MPU3HAKOB y TOPOXA MOCEBHOTO.
Jemoncmpayuu: PackpsiBaTh CoJiepKaHNe 3aKOHa
Ilopmpempui: I'. MeHienb. HE3aBUCUMOI0 HACJIe0BaHUs MPU3HAKOB.
Tabauyws u cxembl: «durubpunnoe | [IpuMeHATh MaTeMaTUYeCKMH pacdyer cC
ckpemmBanue»,  «l[uToNorMUecKre  OCHOBBI | OMOIIBIO MeToJia NIEPEMHOXKEHHUS
JUTUOPUITHOTO CKPEIIUBAHUS. BEPOATHOCTEH M 3allCh C IOMOIIBIO
Obopyodosanue: MOJICITb- anTuIuKanus | GEHOTUTTMYECKUX PaATUKAIIOB PaCIICTUICHHS
«lurnOpuHOE CKPEIIUBAHUE) MPU3HAKOB Yy TOTOMKOB 1O (eHoTuny u
TEHOTHITY.
3anucepiBaTh CXEMBI JTUTUOPUTHOTO
CKPEIHBAHHUS, 00bSACHATH ero
IUTOJIOTMYECKHE  OCHOBBI M pellarh
TCHETHYECKUE 3aJauyd Ha JUTHOpUIHOE
CKpEIIMBaHHE.

6.4 CueruteHHOE CueruteHHOe HaclieoBaHue npu3HakoB. Pabora T. | PackpeiBaTh coxepkanue TepmuHOB U | https://www.yaklass.ru
HACJICIOBaHHE Moprana mo CHemIeHHOMY HAaCJICJOBAaHUIO TEHOB. | TOHSITHIA: CIICIJICHHOEe  HaciemoBanue | https://resh.edu.ru/
npu3HakoB (1 1) Hapymienre crerieHnss T€HOB B  pe3ylbTaTe | MIPU3HAKOB, pEKOMOHHALIUS reHos, | https://interneturok.ru/

KPOCCHHTOBEpa. XpoMocoMHast TEOPHS | TCHETHUYCCKHE KapThI XPOMOCOM,
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HACJEeACTBEHHOCTH. [ eHeTnueckre KapThbl.
Hemoncmpayuu:

Tlopmpemuor: T. Mopras.

Tabnuyvr u cxemvi: «Meio3y», «l'eHeTHUeCKHUe
KapTbl pAacTEHUM, JKUBOTHBIX U  YEJIOBEKAY,
«B3anMoIeliCTBHE AJJIEIBHBIX TEHOBY.
Obopyoosanue: wmukponpenapar «JIpo3oduay
(Hopma, MyTtanuu (OPMbI KpBUIBEB M OKpPACKU
Tena), MUKPOCKOIL, MO/eJIb-aNIUINKaUs
«IIepekpéct XpoMocomM».

Jlabopamopnvie u npakmuyeckue pabomol.
Jlaboparopras pabora Ne 5. «M3yueHue
pe3yNbTaTOB MOHOTHOPUIHOTO U JUTHOPUIAHOTO

MOpraHuja.
HasbiBaTh OCHOBHBIEC TMOJIOKEHUS
XPOMOCOMHOM T€OpUHU HacleACTBEHHOCTH T.
Moprana;  packpbIBaThb  COJIepKaHUE
padorel T. Moprana Mo CICIUICHHOMY
HaclIeJAOBaHUI0  T€HOB W TMPUYUHBI

HapyLEHUs CLETUICHUSI MEX]ly FeHaMu.
3anucbIBaTh CXEMbl CKpEIIMBAHUS IPU

CLCIUICHHOM HacJIJOBaHUH, O0OBSICHATH
IIPUYHHBI pexoMOMHaIUU T'€HOB,
onpepeJATb YUCIO TPYNI  CLCIUICHUS

T'CHOB; pelaTrb ICHCTUYCCKHUC 3aJavdd Ha
CHCIVNICHHOC HACJICA0OBaHUC.

CKpelIMBaHus y Jpo30QWIibl HAa  TOTOBBIX
MUKpOIpernaparaxy.

6.5 I'enernka mona. I'enetnka mona. XpoMOCOMHOE ormpeerenue | PackpbiBaTh cojaepkanue TepmMuHOB U | https://www.yaklass.ru
HacnenoBanue noixa. AyTOCOMBI M  TIOJIOBBIE XPOMOCOMBI. | MOHATHI: XpOMOCOMHBIA Habop, ayrocomsl, | https://resh.edu.ru/
NIPU3HAKOB, ['oMorameTHble W TreTepOraMeTHbIC OpPTaHU3MBI. | IOJIOBBIE XPOMOCOMBI, TOMOTaMeTHbIH Mo, | https://interneturok.ru/
CIICTUIEHHBIX C MOJIOM HacnenoBanue mpu3HaKoB, CIEIJICHHBIX C ITOJIOM. | TE€TEpOTaMEeTHBIH IO, CIIETUIEHHOE C TOJIOM
(19) Hemoncmpayuu: HACJIEIOBAHUE TTPU3HAKOB.

Ilopmpemur: I'. Mengens, T. Mopran, H.U. | O0BSICHATH  LUTOJOTUYECKUE  OCHOBBI
Basuiios. XPOMOCOMHOI'O MEXaHHM3Ma OIPEICTICHUS
Tabnuyer  u  cxemvl:  «['eHeTHKa  TONay, | MOJNA y PA3IMYHBIX OPTaHU3MOB.
«3aKOHOMEPHOCTH HacJeI0BaHusl, ClerieHHoro ¢ | CpaBHMBAaTh 3aKOHOMEPHOCTH
nosom», «KaproTHITEI YeoBeKa U >KUBOTHBIX . HacJIeJOBaHHUsS NPU3HAKOB, CIEIUICHHBIX M
HE CICTJICHHBIX C IOJIOM.
Pemarp  reHeTMUecKWe ~ 3aJaud  Ha
HACJIeJOBaHHE  CIEIUICHHBIX C  MOJIOM
MPU3HAKOB.

6.6 N3MeHUnBOCTD. V3MEeHYUBOCTbD. Buter u3MeHUnBOCTH: | PackpbIBaTh cojepikaHue TepMUHOB | | https://www.yaklass.ru
HenacnencrBennas HECHACIIC/ICTBEHHAs: M  HACJIEACTBEHHas. Pojp | MOHATHI: M3MEHYHMBOCTBH, HaciencTtBeHHas | https://resh.edu.ru/
U3MEHYUBOCTH (1 ) cpelbl B HEHACIEACTBEHHOW HW3MCHUHMBOCTH. | H3MCHUHBOCTD, HeHaclienctBenHas | https://interneturok.ru/

XapaxkTeprcTiKa MO (UKAIMOHHON | U3MEHUYUBOCTb, Mo (UKAIIMOHHAS
W3MEHYUBOCTH. Bapuanuonsblii pan U | U3MEHYUBOCTb, BapHaIlMOHHBIN pan,

BapualMoHHas kpusas. Hopma peakiiuu npusHaka.

BApUAHTA, BapUALIMOHHAsl KpUBasi, [IPU3HAK,
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KonuyecTBeHHBIE U KaUECTBEHHbIE IPU3HAKU U UX
HOpMa peakiuu. CBolicTBa MOAU(PUKAITMOHHON
U3MEHYHUBOCTH.

Hemoncmpayuu:

Tabnuysr u cxemvl: «Buasl H3MEHUUBOCTHY,
«MonupukamoHHasi U3MEHYUBOCTHY.
Jlabopamopnvie u npakmuyeckue pabomol.
Jlaboparopnass pabora Ne 6. «l3yueHue
MOJU(UKAIIMOHHON HM3MEHYHUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psi1a U BAPUALIMOHHON KPUBOI».

HOpMa  pEaklHWH, KOJUYECTBEHHBIE W
KaueCTBEHHbBIC MTPU3HAKHU.
KanaccupuuupoBarb BUIBI W3MEHYHMBOCTH

u BBISIBJIAATH ux Ouosiornyeckue
0COOCHHOCTH.

Ilepeunciasarb CBOMCTBA
MOJU(PHUKAIMOHHON  W3MEHYMBOCTU U
O00BSICHATH €€ 3HAUCHUE JJI1 OPTraHU3MOB.
Paznnuyarp KOJINYECTBEHHBIE u
KA4ECTBEHHBIC IIPU3HAKY; CTPOUTH

BapI/IaI_[I/IOHHHﬁ pAaAa, BapHallMOHHYIO
KPHUBYIO, BBIYUCIATL CpPCIHCC 3HAYCHHC
IIpHU3HaKa.

6.7

Hacnencreennas
U3MEHYHMBOCTH (1 1)

Hacnencreennas, 158105 TEHOTUITHYECKas
M3MEHYUBOCTh. KoMOWHATHUBHAs H3MEHYHUBOCTb.
Meito3 ® TONOBOM  mpolecC —  OCHOBa
KOMOMHATUBHOW W3MEHYMBOCTU. MyTalmoHHAas
U3MEHYUBOCTD. Knaccudukamms MYyTallWn:
T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. Yacrtora H
NPUYMHBI MyTaluil. MyTtareHHsle pakTopbl. 3aKOH
TOMOJIOTUYECKUX  PSAAOB B HACJIEACTBEHHOU
m3menunBoctu H. W. BasunoBa. Baesnepnas
HACJIEICTBEHHOCTh U U3MEHUYHUBOCTD.

Hemoncmpayuu:
Hopmpemwr: 1I'. ne ®pus, H. M. Basunos.
Tabnuywl u cxemul! «MyTanmoHHas
WU3MEHUYUBOCTbY.
Obopydosanue: ~ MHKPOCKOI,  MHUKpOMpenapar

«Apo3odunay (Hopma, MyTaruu (GOpMBbI KpPBLILEB
M OKpacKa Tella); KOMHATHBIE PACTEHUS C TEeCTPO
OKpAaCKOM JIHCThHEB.

Jlabopamopnule u npakmuueckue pabomoi:
JlaGopatopHnast pabora Ne 7. «AHanu3 MyTauui y
Jp030( MBI HA TOTOBBIX MUKPOIIPETIapaTax».

PaCKprBaTL COACPIKAaHUEC TCPMHUHOB U
TTOHATHH: HaCJICACTBCHHAs1 HW3MCHYHNBOCTD,

KOMOMHaTHBHAsI U3MEHYHUBOCTb,
MyTallMOHHAas  U3MEHYMBOCTb,  MYTAaHT,
MyTaluu: TEHHBIE, XPOMOCOMHEBIE,
TCHOMHBIC; IIOJIUIUIOUIUSA, aHEYILUIOUANS,
MyTareHsl.

Xapakrepu3oBaThb HACJICACTBECHHYIO
W3MEHUYUBOCTb;,  (OPMYJIMpPOBaTh  3aKOH

TOMOJIOTUYECKUX PAIOB B HACJIEIACTBEHHOM
m3MenunBoctt H. WM. BasmnoBa wm
00BSICHATL €ro 3HaueHue g OMOJIOTHH U
CEIICKITHH.

KaaccupuuupoBats MyTanuu: TIeHHbIE,

XpPOMOCOMHBIE, TE€HOMHBIE U TPHUBOJIUTH
MpUMEpbI MyTalUH.
OOBSICHATH,  TIPUYMHBI  BO3HUKHOBEHUS

MyTaluid, poib PaKTOPOB-MYTareHOB.
CpaBHuBaTh BHAbl MyTalluii; BBISABJISATH
MPUYUHBl HACJIEJACTBEHHON HM3MEHYUBOCTH,
WCTOYHUKA MYTareéHOB B  OKPY)KArOIICH
cpene (KOCBEHHO).

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.ru/
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XapakTepu3oBaTb BHESJICPHYIO
HAaCJEACTBEHHOCTh M U3MEHUYUBOCTb.

6.8 I'eneruka yenoseka (1

4)

l'enetuka  dyemoBeka. Kapuorunm  yernoBexa.
OCHOBHBIC METOJIbI FeHETUKHU YyeJoBeKa:
TreHeaJIOTUYECKUH, OIM3HELIOBBIH,
IIUTOTCHETHYCCKHI, OHMOXUMUYCCKHIA,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHoOe
onpeieNieHue TE€HOTHIIA: MMOJTHOT€HOMHOE

CEKBEHMPOBaHUE, FT€HOTUIIUPOBAHUE, B TOM YHUCJIIE
¢ mnowmomblo [I[IP-ananmu3a. HacnencrBeHHbie
3a00JIeBaHUs YeIOBEKa: reHHbIE 00JIE3HH, 00JIC3HU
C  HACJEACTBEHHOM  MPEApacroiOKEHHOCTHIO,
XpoMOCOMHBIE ~ Ooyie3Hu.  CoMarhueckue U
TeHEPATHUBHBIC MYTallUH.

CtBOJIOBBIE KJIETKH. [[pUHIIUTIBI 310pOBOTO 00pa3a
JKU3HH, JUArHOCTUKU, MPOPUIAKTUKU U JICUCHUS
TeHETHYECKUX Oose3Held. MeauKo-TeHeTHUeCKOoe
KOHCYJIbTHPOBAaHHE. 3HAYCHHE  MEAMIIMHCKOMN
FEHETUKH B  TPEJOTBPAILEHUHU U  JICYEHUU
FeHEeTHYECKUX 3a00JIeBaHUI YeIoBeKa.
Hemoncmpayuu:

Tabnuysr u cxemst: «HacnenoBaHue
dakropay, «['eHeTHKa TPy KPOBUY.
Jlabopamopuvie u npakmudeckue pabomsoi.
[Ipaktuueckass pabora Ne 2. «CocraBieHue u
aHaJIN3 POJIOCIIOBHBIX YEJIOBEKAY.

pesyc-

PaCKpBIBaTB COACPIKAaHUC TCPMHUHOB U

TIOHSATHHN: KapUOTHIL YeI0BeKa,
LIUTOT€HETHYECKNN METO[,
TCHEAJIOTUYECKU  METOH, POJOCIIOBHBIE,
OJMU3HEIOBBIM  METOJ,  HAaCJEJCTBEHHBIE

0oJie3HU: (MOHOTEHHBIC, C HACJIEICTBEHHOMN
NPEAPACTIONOKEHHOCTBIO, XPOMOCOMHBIE),
MEIMKO-TCHETHYECKOE KOHCYJIbTHPOBAHNUE.
[epeuncasaTh  0COOCHHOCTH  U3YUYCHHS
TCHCTHKU YEJIOBEKa; MPHBOAUTH TPHUMEPHI
HACJIC/ICTBEHHBIX ~ OOJIe3HEH  4YeloBeKa,
XapaKTepu3oBaTh METO/IBI 170:¢
npo(UIaKTUKY; OOOCHOBBLIBATH 3HAUCHUE
MCIUKO-TCHCTUYCCKOT'O KOHCYJIbTUPOBAHUA.
BoIsIBJSITH M CPaBHUBATB MEXIy cOOOM
JAOMUHAHTHBIC HW PCEUCCCUBHLIC TMPU3HAKHU
YeloBeKa.
CocTaBasTh u
POJIOCTIOBHBIE YEJIOBEKa.

AHAJIU3UPOBATHL

https://www.yaklass.ru
https://resh.edu.ru/
https://interneturok.ru/

Htoro yacoB mo teme: 8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
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7.1 Cenekius KaK HayKa v Cenexknuss Kak Hayka W mporecc. 3apoxkiacHue | PackpeiBaTh coxepkanue TepMmuHOB u | https://www.yaklass.ru
porecc CCNIEKIIMU ¥ JoMecThKanms. Yuenue H.W. | monsTHii: cenekuwms, copt, mopoja, mrammM, | https://resh.edu.ru/
(1 9) BaBuioBa 0  meHTpax  MHOrooOpasus W | IOMECTHKAIMs, Wi  ojoMamHuBanue, | https://interneturok.ru/
MIPOUCXOXKICHUS KYJIBTYPHBIX pacTeHHid. LIeHTpBI | IEHTPI MHOTOOOpa3usl W MPOMCXOXKICHUS
MIPOUCXOXKICHHS JOMAIIHUX JKUBOTHBIX. COpT, | KyJbTYPHBIX PAaCTCHHMH W YKUBOTHBIX,
MOpO/Ia, IITaMM. TUOpUAM3AIS, HCKYCCTBEHHBINA 0TOOP.
Jlemoucmpauuu: Ha3pIBaTh U CPAaBHUBATh OCHOBHBIC ATaIlbI
Topmpemur: H.W1. BaBuiios. pPa3BUTHS CEIEKIIUU.
Tabauysr u cxemwr: xapta «Llentpel MHOrooOpa3us | M3narats yuenue H.M. BasunmoBa o
U TPOUCXOKACHHUS KYyJbTYPHBIX PACTCHHI», | IEHTPAX  MPOMCXOXKICHHUS  KYJIbTYPHBIX
«[lopompl  mOMAIIHMX  JKMBOTHBIX», «CopTa | pacTeHWi; pa3iMyaTrh IEHTPhI Ha KapTe
KYJIBTYPHBIX PaCTCHUI». MUpA, CBA3BIBATH MX MECTOMOJOKEHUE C
Obopydosanue: MYISDKUA TJIOJOB M KOPHEIUIOAOB | OYaraMd  BO3HUKHOBEHHUS  JPEBHEMIIUX
TUKAX (OPM H KYJIBTYPHBIX COPTOB pPACTEHUH; | IMBHIU3AIUH.
repbapuii «CeabCKOX03iCTBEHHBIC PACTCHUSY. CpaBHUBATB COpPTa KYJIbTYPHBIX PaCTEHUH,
MOPOIBI JOMANTHUX JKUBOTHBIX M UX JUKHX
MPEIKOB.
OueHuBaTh POJIb CEJNIEKIIUU B 00ECTICUCHUH
POJOBOIHCTBEHHON 0e30IMacHOCTH
YeJI0BEUYECTBA.
7.2 Metonbl u CoBpeMeHHbIE MeTOZbI cenekiuu. MaccoBbiii U | PackpbiBaTh conmepkanue TepMuHOB U | https://www.yaklass.ru

JOCTHIXCHHSA CCIICKIIUN
paCTeHI/Iﬁ H ) KUBOTHBIX

(19)

MHAUBUAYaJIbHBIN OTOOPHI B CENEKIIUU PACTEHUHN U
KUBOTHBIX. Onenka JKCTEphEpA.
bnu3kopoicTBEHHOE CKpelMBaHue — WHOPUAMHT.
Yucrasgs nuHUA. CKpEelMBAHME YHUCTBIX JIMHUH.
I'eteposuc, nnu rudpuanas cuna. HepoacrsenHoe
cKpeuBaHue —  ayropuaunr.  OtnanéHHas
rubpuauzanuss U e€ ycnexu. VckyccTBeHHBIN
MyTaréHe3 W TOJy4YeHHE  IOJIMILIOMJIOB.
JlocTrkeHHsT CeNeKIUN pacTeHUM, >KUBOTHBIX U
MHUKPOOPTaHHU3MOB.

Hemoncmpayuu:

Ilopmpemuvr: V1.B. Muuypun, I'.Jl. Kapneuenko,
M.®. BaHOB.

Tabauywl u cxemol: «OTHAAICHHAS THOPUAN3ALIUSY,

MOHATHM: UCKYCCTBEHHBIN 0TOOp, MAaCCOBBII
0TOOp, MHIUBUYaJIbHBIA 0TOOp, SIKCTEPhED,
OJIN3KOPOJICTBEHHOE CKpELIMBaHUE, YUCTast
JUHUSA, reTepo3HucC, HEPOJCTBEHHOE
CKpelIMBaHUEe, MCKYCCTBEHHBIH MYyTareHes,
TTOJTUILIOUIBL.

CpaBuuBatb  GOpMBI  HCKYCCTBEHHOTO
oTOopa (MaccoBOr0O W WHIUBUIYATHHOTO),
BHBI TUOpHaAM3anuu (OIU3KOPOACTBEHHOM

U OTHAJEHHOH), CHOCOOBl  MOJyYEHUS
MOJIUTIJIOU]IOB.
IIpuBoauTH IIPUMEPBHL JOCTHKCHUHN

CCJICKIMH paCTeHI/II\/'I " )KUBOTHBIX.

https://resh.edu.ru/

https://interneturok.ru/
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«PaboTsl aKaJeMHuKa M.D.
«I[Tomurmonmus.

Obopyoosanue: MyISDKA TUIOJOB M KOPHEILIOAOB
TUKAX GOPM U KYJIbTYPHBIX COPTOB PACTECHUH.
Jlabopamopuvie u npakmuueckue pabomoi.:
Oxckypcusi «OCHOBHBIE METOABI U JIOCTHKECHUS
CeJeKIIMM  PACTEHHWH W JKUBOTHBIX  (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (depMmy,
COPTOUCIIBITATENIbHBIA YYaCTOK WM TEIUIMYHOE

HBanonay,

X0351CTBO).
7.3 BuorexHomorus Kak BHOTeXHOJOrMST KakK OTpacib MPOHM3BOJACTBA. | PackpwIBaTh coiepkanne TepMUHOB U | https://www.yaklass.ru
oTpacib MPOU3BOICTBA I'ennas WUH)KEHEPUSI. Dranbl CO3MaHMs | MOHATHI:  OWOoTexHoJjorws,  KiaerouHas | https://resh.edu.ru/
(1 q) pekomOuHanTHOH ~ JIHK ~ ®  TpaHCreHHBIX | HHKEHEPHS, reHHas umkenepus, | https://interneturok.ru/
opraum3moB. Kiretounas nmkeHepus. KiieTouHble | KIIOHHPOBaHWE, TPAHCTECHHBIE OPTraHU3MBI,
KyJAbTypbl.  MUKpOKIOHATbHOE  pasMHOXxeHue | [MO (reHetuuecku MOAUDHUIIMPOBAHHBIC

pactenuii. KioHupoBaHue BBICOKONPOYKTHBHBIX
CEJIbCKOX 035 CTBEHHBIX OpPraHU3MOB.
Okonoruyeckue u 3tuyeckue npoodiemsl. MO —
TFeHEeTUYECKU MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Tabauyvr u cxemvt: «OOBEKTHI OMOTEXHOJOTHUN,
«Knerounple  KyabTypel W KIOHHPOBAHHEY,
«KonctpynpoBanue u MepPEeHoc T'€HOB,
XPOMOCOM.

OpTraHU3MBI).
XapakTepu3oBaTb OHOTEXHOJIOTHIO Kak
oTpacib IIPOM3BOJICTBA, OCHOBHBIE

JIOCTIIKCHHMSI OHOTEXHOJIOTHUM B 00JIaCTH
MIPOMBIIIJICHHOCTH, CEITLCKOTO XO3SMCTBA U
MEIUIINHEL.

Iepeuyuncasntb /| XapaKTepu3oBaTh
OCHOBHBIE ~ METOAbI WU JOCTHXKCHHUS
OMOWHKEHEepUH.

O0cy:k1aTh HKOJIOTHYECKHE U ITUYECKHE
ACTMeKThl  HEKOTOPBIX  HMCCIICJIOBAaHWHA B
obnactTu OMOTEXHONOTUHU (KIOHUPOBAHUS,
HCKYCCTBEHHOTO OTLIOIOTBOPEHHUS,
HampaBJICHHOTO HW3MEHEHHUS TEeHOMa |
CO3/IaHUS TPAHCTEHHBIX OPTaHU3MOB).

Hrtoro gyacos o teme: 3
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PesepBHOE Bpemsi:

1 yac

OOmee komuyecTBO 4acoB B | 34 waca
porpaMMme:
11 KJACC
Ne HaumenoBanue IIporpaMmmHoe coaepxanue OcHOBHBIE BU/IBI 1eSITEIbHOCTH JyiekTpoHHbIE (HU(POBbIE)
n/n pa3iesioB U TeM o0yJaromuxcs 00pa3oBaTebHbIE PECYPCHI
Y4eOHOro npeamera
Tema 1. IBoIIOIIHOHHAA OHOJIOTUSA
1.1 OBouonius U MeTobl € | [Ipeanochbuiki  BO3SHMKHOBEHHsSI DBOJIOIMOHHON | PackpbIBaTh cojep)kaHue TepMUHOB | | hitps://www.yaklass.ru

uzydenus (1 9)

TEOpUHU. OBOJIIOLIMOHHAs TEOpHUsl U €€ MECTO B
Ouosnorun. BausHUEe 3BOMIOLMOHHONW TEOpPUM HaA
pasBuTHE  OMOJOTMM M JPYyrUX  Hayk.
CsuzerenbcTBa 3Bostonuu. [laneontonornyeckue:
[IOCJIEZI0BATENbHOCTD  TOSBJIECHUS  BHUJOB B
NAJI€OHTOJOTUYECKOW  JIETONUCH, TEPEXOAHbIE
dopmbl.  buoreorpaduueckue:  CXOACTBO H
paznmuuue payH u ¢GJIOp MATEPUKOB U OCTPOBOB.
OMOpHOJIOTHYECKUE:  CXOACTBA U pa3dyus
SMOpPHUOHOB  pa3HBIX  BHJIOB  IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTMYHBIE, pyIUMEHTapHbIe OpraHsbl,
aTaBU3MBI. MornexyasipHO-OMOXUMUYECKHE:
CXOJICTBO MEXAaHHU3MOB HACJIEJCTBEHHOCTH |
OCHOBHBIX METa0OJMYECKUX MyTeH y BCEX KHUBBIX
OpraHU3MOB.

Hemoncmpayuu:
Hopmpemwr: K. Jlunnen, XK.b. Jlamapx, Y.
Hapsun, B.O. Kosanesckuii, K.M. bap, O.

I'ekkenpb, ©. Mrosuiep.

MOHSITUI: DBOJIOLHUS, TEPEXOAHbIE (HOPMBI,
@HHOFGHGTI/I‘IGCKHG pAabl, BUABI-ODOHACMUKU,
BUJIBI-PENUKTBI,  3aKOH  3apOJBILIEBOIO
CXOJICTBA, OMOTeHEeTUYECKUM 3aKOH,
TOMOJIOTUYHBIE M AHAJIOTUYHBIE OpraHbl,
PYAUMCHTAPHBIC OPraHbl, aTABU3MBI.
IlepeuncasiTe OCHOBHBIE JTalbl Pa3BUTHS
3BOJIIOIIMOHHON TEOPHHU.

XapakTepu3oBaThb CBUJICTEIHCTBA
HBOITIOIUH: MAJICOHTOJIOTUIECKHE,
ounoreorpaduueckue, SMOPHOIOTHYECKUE,

CPaBHUTEIbHO-AHATOMHUYECKHE,
MOJIEKYJISIPHO-OMOXMHYECKHE.
[IpuBoanTh mHpuUMeEpHl NEPEXOAHBIX (OPM
OpPraHu3MOB, (PUIOTCHETHUECKUX PSI/IOB.

[IpuBoauTs  GOPMYIUPOBKH  3aKOHOB
OMOTEHETHYECKOTO u 3apOJBILLIEBOTO
CXOZCTBA.

https://resh.edu.ru/
https://interneturok.ru/
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Ta6Jl1/lL;bl u cxemvl: «PazBuTHe OpPraHu4€CcKoro

Mupa Ha 3emie», peiabedHBIC  TAOIHIIBI
«3apoabImn MO3BOHOYHBIX KUBOTHBIX»,
«ApXEONTEPUKCH.

Obopyoosanue: duoreorpadguyeckas Kaprta MHUPa;
KoJuteKust «@D@OpMBI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTCHMI»; BIIaXKHBIC IMpEnaparThbl
«Pa3Butre HaceKoMoroy, «Pa3BuTue JIArymKm».

1.2

Hctopus pa3BuTHs
npeCcTaBICHUN 00
sBosronuu (1 9)

OBOJIIOLIMOHHAS TEOpHUs 4. JlapBuHa.
[Ipennocelikn ~ BO3HUKHOBEHHUS  JIapBUHHU3MA.
JBrKymue cuiibl 3BOJIOUMUA BUAOB 1O J[apBHUHY
(M30BITOYHOE Pa3MHOKEHUE TPU OTPAaHUYECHHOCTH
pecypcos, HeomnpenenEéHHass  WU3MEHYHMBOCTb,
0opn0a 3a cymecTBOBaHUE, ECTCCTBEHHBIN 0TOOD).
Cunrernueckas teopus sBomtouuu (CTI) u eé
OCHOBHBIE ITOJIOKEHHUS.

Hemoncmpayuu:

llopmpemwr: K. Jluanen, X.b. Jlamapk, Y.
JapBuH.

Tabauywr u cxemor: «lomymsiuuny, «Kapra-cxema
Mapuipyra nyremectsus Y. Jlapsuna», «PopMbl
O0opbOBI 3a cymiecTBOBaHUE», «EcTecTBEeHHBIN
otbop», «MHOroobpazue COpTOB pacTeHHi»,
«MHoroo0pa3zue mopoi JKUBOTHBIX».

PackpbiBaTh cojiep)kaHUE TEPMUHOB U
MMOHATHUM: CHCTEMAaTHKa, €CTCCTBCHHBIA M
UCKYCCTBEHHBIN 0TOOP.

Xapakrepu3zoBathb OCHOBHEIC
SBOJIOLMOHHBIC  HJCH, KOHUCNIUH U
TEOpHUH; CPABHMBAThL B3IJIAJbI Ha BUI U
spomonuio K. Jlunnes, XX.b. Jlamapka, Y.
JapBuHa.

OunenuBarp BkiIan JluHHEs B pa3BUTHE
CUCTEMAaTUKH W OOBSACHATH TPUHIUIIBI
OMHApPHOM HOMEHKJIATYPHI.

XapakTepu3oBaThb coJiepKaHue "
3Ha4YE€HHE SBOMIOUMOHHON KoHueniuu K.b.
Jlamapka.

OueHuBaTh  €CTECTBEHHO-HAy4yHblE U

COIMATbHO-9)KOHOMHYECKUE  TPEAMOCHUTKA
BO3HUKHOBEHHUS IBOJIOIMOHHONH Teopuu Y.
JapBuHa.

PackpbIBaTh coJiepKaHHE IBOJIOIUOHHON
teopun Y.  JlapBuHa; CPaBHHUBATH
HEOoIpeIeIEHHYIO U OTIpeIeIEHHYIO
W3MEHYHUBOCTb, €CTEeCTBEHHBIH "
UCKYCCTBEHHBIN 0TOOpP, GopMbl OOPHOBI 3a
CYIIECTBOBaHHUE.

OnucpiBaTh TOJOXKEHUS CHHTETHYECKOU
teopur dBoonun (CTD) u 00bACHATH €&
3Ha4YeHHe 17151 OMOJIOTHH.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.ru/
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1.3 Bua: xpurepun u MuxkposBosronus. [lomynsanust kak equHuna Buaa | PackpeiBaTh cojepkanue TepMuHOB | https://www.yaklass.ru
cTpykrypa. llonyasinust | ¢ SBOJIOIUH. MOHSITHIA: MHKPOIBOJIONMS, BHJ, KpuTtepuu | https://resh.edu.ru/
KaK KaK dJIeMEHTapHast Jemoncmpayuu: BUIa, apean, mnomyisuus, reHodonn, | hitps://interneturok.ru/
eauHuna Buja (2 v) Tabauywl u cxemul! «[Tomynsirumy, | MyTanuu, KOMOMHAIIUY TEHOB.

«MyTannoHHasi U3MEHUYUBOCTDY. XapakTepu3oBaTh BHJ KaK OCHOBHYIO
Obopyoosanue:  MHUKPOCKOIN,  MHUKpPOIpENnapar | CHCTEMAaTHYECKYI0 €IUHUILY U IEIOCTHYIO
«JIpozodunay (Hopma, MyTari HOPMbI KPbUILEB | OMOTOTHYECKYIO CHCTEMY.
u OKpacKu Tena), MoOJIeTb-anIuuKanus | Beigeasits KPUTEPUH BUJIA
«ITepexpécT XpOMOCOM. (Mopdosornyeckuii, (HU3HOTOTHUECKHH,
Jlabopamophule u npakmuueckue pabomoi.: OMOXUMHYECKUH, TCHETHYCCKHUH,
Jlabopatopuas pabora Ne 1. «CpaBHeHHE BHIOB | 3KOJIOTHYCCKHIHA, reorpapruecKuii) u
110 MOP(OJIOTHYECKOMY KPUTEPHIOY. NPUMEHSITh  KPUTEPUU UL ONHUCAHUS
KOHKPETHBIX BUIOB.
XapakTepu3oBaThb MO YJISIIU IO KaK
CTPYKTYPHYIO €AMHHUILY BHIA U IBOJIIOIHH.
OnuceIBaTh TMOMYJSIIUAI0 10 OCHOBHBIM
TIOKa3aTeJsIM: COCTaB, CTPYKTYpA.

14 JIBIDKYyIITUE CHITBI JBwxymue cuibl (GakTopsl) SBOMIONMU BHIOB B | PackpbIBaTh cojepkaHue TepMHHOB u | https://www.yaklass.ru
(omemMeHTapHbIe pupoie. MyTannoHHBIN poIecc U | IOHATHI: KOMOWHATHBHAs W3MEHYHMBOCTb, | https://resh.edu.ru/
¢axtopsr) 3Bostonmu (1 | KOMOMHATHBHAS M3MEHYUBOCTH. [IOMYNISAIMOHHBIC | MyTallHH, MYTalMOHHBIN nporiecc, | https://interneturok.ru/
q) BOJIHBI 1 Jipeti¢) reHoB. M30msmms 1 MUTpanus. TONYJISLMOHHBIE BOJIHBI, Jpel( TEeHOB,

Jemoncmpayuu: W30JISIIIHS, MUTPALIUH.

Tabnuyer  u  cxemwl:  «JIBukymme — cuiibl | XapakTepu30BaTh DJIEMEHTapHBIE

SBOJIFOIIANY. (baxTopsI IBOJTIOLIUH: MYTaIMOHHBIN
nporecc, KOMOWHATUBHAs HW3MEHYHBOCTb,
MOMYJISIIIMOHHBIE  BOJIHBI, JIpeli() TEHOB,
W30JISIIIHS, MUATPAIIUSI.
YcranaBamBaTh TPHYUHHO-CIICICTBCHHBIC
CBSI3M MEXIy MEXaHH3MOM M pe3yJIbTaTOM
JCUCTBHS JIBHXKYIIMX CHJI (3JI€MEHTapHBIX
(haKTOPOB) IBOIOIHH.

1.5 EcrectBennsiit otbop u | EctecTBeHHbIN 0TOOp — Hampasistonmii ¢Gakrop | PackpeIBaTh cojepkaHue TepMHHOB H | hitps://www.yaklass.ru

ero (opmsi (1 )

sBoIOIIMUA. DOPMBI €CTECTBEHHOTO 0TOOpA.
Hemoncmpayuu:

Tabnuybsr u cxemvl. «ECTECTBEHHBIH OTOOPY,

MOHSTHIA: €CTECTBEHHBI 0TOOp, Ooprda 3a
CYIIECTBOBAHHE.
OnucniBaTh

MEXaHUu3M NENCTBUA

https://resh.edu.ru/

https://interneturok.ru/
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«bopnba 3a cyiiecTBOBaHUEY.

€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTh (HOPMBI €CTECTBEHHOTO
oTOOpa (IBIWKYIIMHA, CTAOWMIM3UPYIOIIHM,
JM3PYNTHBHBIN) 1 CPABHUBATH HX MEXKIY
co00ii.

XapakTepu3oBaTh 60ps0y 3a
CYIICCTBOBAaHHE W CPaBHUBAThb €& BHJIBI
(MexBUIOBasi, BHYTpUBMIOBas, Oopbba c
HEOJIaronpusATHBIMA (haKTOPaMHU BHEITHEH
cpebl).

1.6 Pesynbrarel 3Bomonuu: | [Ipucroco0ieHHOCTh OPraHM3MOB Kak pe3yibTar | PackpwIBaTh cojepkaHue TepMHHOB u | https://www.yaklass.ru
HPUCIIOCOOJICHHOCTD sBomonuu.  [lpumepsl  TPUCTIOCOONCHUH  y | TOHSATHMA: pUCIIOCOOJICHHOCTD, | https://resh.edu.ru/
OpPraHU3MOB H opranu3MoB. Apomopdo3bl M HAHOAJANTALMHU. | MOKPOBHUTEIHCTBCHHAS u | https://interneturok.ru/
BU/I000pa30BaHue Bug wu BumooOpazoBanme. Kpurepuu Buaa. | mnpegocTeperaromas oKpacka, MaCKUpPOBKa,

(19) OcHOBHbIE dbopMbI BUJI000pa30BaHus: | BHI000pa30BAHHUE.
reorpa)uuecKoe, SKOJIOTHIECKOE. OnuchIBaTh MEXaHH3M BO3HHKHOBCHUS
Jemoncmpayuu: NPUCTIOCOOTICHNH Y OpPraHU3MOB.
Tabnuyer u  cxemvi:  «lIpucnocobseHHOCTh | BBIABAATH MO U300pak€HUSIM, Ha JKUBBIX
OpTaHU3MOBY, «[eorpaduueckoe | M (UKCHPOBAHHBIX IpenapaTax MPUMEPHI
BHJ1000pa30BaHKE, «IKOJOTUYECKOE | TMPHUCITIOCOOIEHHOCTH pacreHuit u
BU1000pa3oBanue». OOOpynOBaHWE: KOJUICKIUS | JXKMBOTHBIX K YCIOBHSIM CPEIbl OOMTaHHS,
«[Ipumepsl  3alIUTHBIX ~ TPUCIIOCOOJCHUH Yy | HOKa3bIBATh OTHOCHTEJIbHYIO
YKUBOTHBIXY, KOJUTEKIIUS HACEKOMBIX ¢ | memecooOpa3HOCTh MPUCTIOCOOICHUH.
Pa3TUYHBIME THUIIAMH OKPACKH;, HAa0Op IJIONOB M | XapaKTepu3oBaTh CITOCOOBI u
CEeMsIH. MEXaHHU3MBI BUI000pa30BaHHUS;
Jlabopamopnule u npakmuueckue pabomoi.: ONHMCHIBATH M CPAaBHHUBATH OCHOBHBIC
Jlabopatopnass padora Ne 2. «Omnucanue | QopMsl IKOJOTUIECKOTO u
MIPUCTIOCOOJICHHOCTH opraHusma " ee | reorpaduueckoro BUA00Opa30BaHUS.
OTHOCHUTEJIBHOTO XapaKTepay.

1.7 Hanpasnenus u mytu Maxpo3BOITFOIIHSL. Dopmbl sBoonuu: | PackpbiBaTh cojepkaHue TepMuUHOB | https://www.yaklass.ru
MaKpOIBOJIOIINU (unernveckas, JAWBEPreHTHAs, KOHBEPIeHTHAas, | MOHATHH: MakpodBoitonMs, ¢uiorenes, | https://resh.edu.ru/
(2 9) napajienbHas.  HeoOpatumMocTh — 3BOJIONMHU. | OHMOJOTHYECKHH Tmporpecc W perpecc, | https://interneturok.ru/

[MpoucxokaeHne OT  HECHEIMATM3UPOBAHHBIX | apomopdo3,  uamoajmamraims,  oOmas
npenkoB. Ilporpeccupyromas — crieluanu3anus. | JIereHepanus, aJanTUBHAs paaralusl.

AJlanTuBHAas paaualus.

XapakTepu3oBaTh (YOPMBbI IBOJIOIHH.
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Hemoncmpayuu:
Tlopmpemuor: A.H. CeBep1ioB.
Tabauywv u cxemul: «ApomMopdo3sD»,

«Mmmoanantanumny, «O0IIas 1ereHepars.
Obopyoosanue: Mmozenb «OCHOBHbIE HAIIPABIICHUS

BoisiBasITH apomMopho3bl U
UMO0AIANTAIMK Y PACTEHUI U )KUBOTHBIX.
CpaBHHUBAaTh OMOJIOTHYECKUN TIpOrpecc u
Ouosornyeckuid  perpecc,  apomopdos,
UMO0AJaNTalHI0 U OOIIYIO IereHepaluIio.

sBomonMKu»; 00BEMHAsT Momenb  «CtpoeHue | BBISIBJASITH B3aMMOCBS3U MEXKIY MYTSIMH U
TOJIOBHOT'O MO3Ta IT03BOHOYHBIX). HAaIMpaBJICHUSAMH SBOJIIOIMU Y PACTCHUN U
JKUBOTHBIX.
Hroro 1acos mo teme: 9
Tema 2. Bo3HuKHOBeHHE M pa3BUTHE KU3HU Ha 3eMiie
2.1 Hcropus xu3Hu Ha JloHayuHble  TpEICTaBICHHs O 3apokIcHUU | PackpbIBaTh cojepkaHue TepMuHOB u | https://www.yaklass.ru
3emie 1 MeTOIbI €€ KU3HUA. HayuHble TruUnoTre3sl BO3HUKHOBEHUS | MOHSTHIA: KpealnoHU3M, abuorenes, | https://resh.edu.ru/
u3yueHust. [ umoress KM3HH Ha 3emuie: aOWOreHe3 W MAaHCIEPMHUS. | BUTAIU3M, MaHCIIePMHUS, ouonon3, | https://interneturok.ru/
MIPOUCXOXKICHHS J)KU3HU | XHUMHUYECKas OJBOJIOIUA. AOWOTCHHBIM CHHTE3 | KoalepBaThl, IPOOHOHTHI, CHMOMOTEHE3.
Ha 3emie OpPraHWYECKUX BEIIECTB W3 HEOPraHWYECKHUX. | XapaKTepu3oBaTh  METOJIbl  U3YYCHUS
(2 9) DKCIEPUMEHTAIBHOE MOATBEPKJICHUE | UCTOPUUYECKOTO MPOILIOTO 3eMJIH.
XUMHYEeCKOW  3Bosronuu. HavanbHbeie atansl | [lepeuncasaTs OCHOBHBIC JTamnbl
ouonoruueckoit sBomormu. ['unoreza PHK- mupa. | xumuueckoit u OMOI0THYecKoii SBOTIOIHH.
®opmupoBaHue  MeMOpaHHBIX  CTpYKTyp ¥ | M3jaarath cojaep)kaHue TUIIOTE3 U TEOpUil
BO3HUKHOBEHUE MPOTOKJIETKU. [lepBble KIIETKM M | BOSHUKHOBEHUS JKU3HHU Ha 3emite
ux spojtonus. opMUPOBaHME OCHOBHBIX TPyMN | (KpealroHU3Ma, CaMOTIPOU3BOJIBHOTO
JKUBBIX OPraHU3MOB. 3apOKJeHUsT (CIIOHTAHHOTO), MAaHCIEPMHUH,
Hemoncmpayuu: runote3bl PHK-Mupa).
Ilopmpemur: ®. Penu, JI. Ilactep, C. Mumiep, | OnucbiBath 3xciepuMenTsl C. Mumiepa u
A.N. Onapun, I'. FOpu. I'' IOpu mno mnosydeHHIO OpraHU4ECKUX
Tabauysr u cxemwvl: «Bo3nukHoBeHHEe CONHEYHOW | BEIIECTB M3  HEOPTaHWYECKUX  MyTEM
cucteMbl», «Pa3BuTHE OpraHWYECKOrO MHUPa», | aDMOTEHHOTO CUHTE3A.
«PactutenpHas KiIeTKa», <OKHUBOTHAs KIIETKay,
«ITpokapruoTrnyeckast KIeTKay.
2.2 OCHOBHBIC ITaIIbI PasButue xu3HM Ha 3emiie 1Mo 3paMm H nepuojaaMm. | PackpeiBaTh cojaepkanue TepMuHOB U | https://www.yaklass.ru

9BOJOLNH

Karapxeit. Apxeiickass ¥ NOpoTEpO30MCKas 3PHI.

MOHATUI: P0H, 3pa, TMEPHOJ, apoMopdoO3HI,

https://resh.edu.ru/

opranmueckoro mupa Ha | [lameo3oiickas spa u €€ mepuoabl: KeMOPHIICKU, | MAMOAAANTAIUH. 3uath | https://interneturok.ru/
3emJie, pa3BUTHE KU3HU | OPJOBUKCKUH, CUITYPUNCKUH, JIEBOHCKHUM, | TTOCIEAOBATEIbHOCTh  JOHOB:  KaTapXew,
1o 3paM u nepuojiam (2 KaMEHHOYTOJIbHBIN, MepMCcKuil. Me3o3olckast dpa | apxei, mnporepo3od, QaHepo3o0il;  9p:
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u €€ MepUoJibl: TPUACOBBIM, IOPCKUM, MEIOBOM.
Kanno3onckas spa u €€ nepuoasl: najgeoreHOBBIMH,
HEOI€HOBbIM, AHTPOINOIE€HOBBIA. XapaKTepUCTHKA
KJIUMaTa U Te0JIOTMYECKUX MporeccoB. OCHOBHBIE
STamnbl HBOJIIOIMHU PACTUTEIBHOTO U KHUBOTHOI'O
mupa. ApoMop¢o3bl y PACTCHHH U >KUBOTHBIX.
[TosiBneHue, pacuBeT U BRIMUPAHUE TPYII KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabnuybr u cxemwvl: «Pa3BuUTHE OpPraHMYECKOIO
MHUPa», TEOXPOHOJIOTHYecKasi TabIUIa; KOJUISKIIHS
«DOopMBI COXPAaHHOCTH MCKOMAEMbIX >KUBOTHBIX U
pacTeHuity.

JlabopamopHule u npakmuueckue pabomoi:
[Ipaktnueckass pabora No 1. «M3yueHue
HCKONAaeMbIX OCTATKOB PAaCTEHUIl U KUBOTHBIX B
KOJUIEKLIUASAX .

OKcKkypeusi «OBOJIIOLMSI OPraHUYECKOro MHpa Ha
3emie» (B €CTECTBEHHOHAYUYHBIN 17001
KpaeBeIUECKU My3eil).

apxeickas, NpoTepo30icKas, Maaeo30ncKas,
ME30301CKasd, KaWHO30MCKas; IepUOIOB:
KeMOpHUIHCKUI, OpJIOBUKCKUH, CUITYPUHCKHH,
JIEBOHCKMM, KAMEHHOYIOJIbHBIM, IEPMCKUH,

TPHUACOBBIH, FOPCKU, MEJIOBO,
MajJeor¢HOBBIM Hu HEOT'€HOBBIM,
AHTPOINOTC€HOBBIM.

XapakTepu30BaTb OCHOBHBIE COOBITHS B
pPa3BUTUU OPTaHMYECKOTO MHpa MO 3paM U
NeproJiIaM TE€OJIOTHYECKON HUCTOPHUH; STaIlbl
pa3BUTUSL PACTUTEIBHOTO U KUBOTHOTO
Mupa.

BoigenuTtsb rnaBHbie apoMop(o3bl pacTeHU
" )KUBOTHBIX.

CpaBHuBaTDH MEXKIY cobon
MPEACTAaBUTENCH CHUCTEMAaTHYECKUX TPYIIIT
OpraHU3MOB, BBISIBJISITD YepThl

YCIOKHEHUST W  TPUCHOCOOJCHHOCTH K

YCJIOBUSM KU3HU.

2.3 CoBpemeHHas crcTemMa Cucrema OpraHMYecKOro MHUpa Kak oTpaxeHue | PackpbiBaTh copepkanue TepmMuHOB H | https://www.yaklass.ru
opranuyeckoro mupa (1 | sBosronmu. OCHOBHBIC CHCTEMAaTHYECKHE TPYIIbBI | TIOHITUI: CHUCTeMaThka, HMCKyccTBeHHas u | https://resh.edu.ru/
q) OpPTraHU3MOB. ecTecTBeHHas Kkiaccupukanms, OuHapHas | https://interneturok.ru/
Hemoncmpayuu: HOMEHKJIATypa, MPUHIIUIT HePAPXUIHOCTH.
Tabnuyvr u cxemvi: «CoOBpeMEeHHass cHcTeMa | XapaKTepu30BaTh COBPEMEHHYIO CHCTEMY
OPraHUYECKOTO MHPay. OpraHUYecKoro MUpa.
2.4 DBOIIONHS YEITOBEKa DBomIoNMs YeJoBeKa. AHTPOIONOTHs Kak Hayka. | PackpbiBaTh copepkanue TepmMuHOB | | https://www.yaklass.ru

(anTpormorenes) (1 u)

Pa3zButne mpeAcTaBIeHUM O MPOUCXOKICHUU
yeynoBeka. MeToabpl H3y4eHHs] aHTPOIIOreHe3a.
CxoncTBa M pa3Iuyvs YEJIOBEKa M IKUBOTHBIX.
CucreMaTr4eckoe MojoKeHHe YeaoBeKa.
Hemoncmpayuu:

Topmpemui: Y. JlapBuH.

Tabauyvl u cxemovl: «CpaBHEHHE aHATOMHYECKHX
YepT CTPOCHHS YEJIOBEKAa W YEIOBEKOOOPa3HBIX

MOHSTUN: aHTPOMOJIOTHS, AHTPOIIOTEHE3,
yenoBek  padymubiii  (Homo  sapiens),
MPSIMOXOKJEHUE,  BTOpas  CUTHaJbHas
CUCTEMA.

IlepeuncasiTb  3a7aud  aHTPOIIOJIOTHUH,
JTarbl CTaHOBJICHUS U pa3BUTHSA
IIpeJCTaBICHUN 0 IIPOUCXOKICHUU
YeJI0BEKA.

https://resh.edu.ru/

https://interneturok.ru/
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00e3bsHY.

Obopydosanue:  clenkd Wi  W300pakeHUs
KaMEHHBIX OpYAHUH TEPBOOBITHOTO 4YeJIOBEKa:
KaMHU-4YOIIephl, pyouia, ckpeba.

HM3aaraTh OCHOBHBIE MOJIOKEHUS Teopuun Y.
JapBuHa, KpPUTHYECKH OILICHHBATh  HE
HAyYHYI0O HH(GOPMAIMIO O MPOUCXOKICHUHI
YyeJIoBeKa.

3HaTh CHCTEMAaTHYECKOE IOJIOKEHHE BHIA
Homo  sapiens, mepe4ynciasitb  €ro
MOP(}OJIOTO-aHATOMHUYECKHE MPU3HAKU
pa3Horo ypoBHs (THI, KJ1acc, OTPSIA U Ip.).
YcranaBamBaTb  4epThl  CXOJACTBA U
pa3nuuuil 4eloBeKa U JKUBOTHBIX.
OObACHATL MW ONEHHBATHL 3HAYCHHE
HAyYHBIX 3HAHUH O  MPOUCXOKICHUHI
YeJioBeKa I MOHMMAaHHWS MeCTa W POJIH
YEJIOBEKa B IPUPOJIE.

2.5 JIBHOKYIIIHE CHITBI JBwxymue cuibl  (pakTopsl) aHTpororeHesa. | PackpwiBaTh cojepkaHue TepMHHOB u | https://www.yaklass.ru
(daxTopsr) HacneacrBenHas M3MEHUYMBOCTh M €CTECTBEHHBIN | TIOHATHIA: baxTopbI aHTporiorenesa, | https://resh.edu.ru/
a"tpororesesa (1 u) oT60op. OO01ecTBEHHBIN obpa3 KHU3HH, | TPYNIIOBOE COTPYAHUYECTBO, peus, | https://interneturok.ru/

U3TOTOBJICHHE OPYAUH TPYla, MBILICHUE, PCUb. OpyAuiHAs AEATSIBHOCTD, MOJIUMOP(U3M.
Hemoncmpayuu: Xapakrepu3zoBarb JBUKYILIAE CHJIBI
Tabauybr u cxemvi: «CpaBHEHHE aHATOMUYECKHX | ((pakTOpBI) aHTpOMOreHe3a: OMOJIOTrHYECKHe
4epT CTPOCHHS YEIOBEKa M YEIOBEKOOOPA3HBIX | U COLMAIBHBIC, CPABHUBATH UX MEXKIY
00€e3bsIHY, «OcHOBHEBIE MecTa | coOOoi.
HaJICOHTOJIOTHUECKIX Hax0JI0K MIPEIKOB
COBPEMEHHOTO YeJIOBEKAY.
Obopyoosanue:  mymsku  «lIpoucxoxaenue
yesioBeKa (MaJleOHTOIOTMUECKUE HAXOKU ).
2.6 OCHOBHBIE CTaIHN OCHOBHBIEC CTaJIMM U BETBH DBOJIOLUH 4YeioBeka: | PackpbiBaTh copepkanue TepmMuHOB H | https://www.yaklass.ru

3BOTIONMH yesoBeka (1

4)

aBcTpanonureky, Yenosek ymensiid, Yenosek
NpAMOXOIAIMKA,  YenoBeK  HEaHAEPTAIbCKUIA,
UenoBek  pa3yMHBI  COBPEMEHHOTO  THIIA.
Haxonku  uckomaeMbIx OCTaHKOB, BpeMs
CyIIeCTBOBaHMUS, OOJAcCTh  pacHpoCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.

Hemoncmpayuu:
Tabnuyvr  u «OCHOBHBIC

cxemol. MECTa

MOHSITUI: aBCTPAJIONUTEK, YETOBEK YMEbIi,
YEJIOBEK NPSAMOXOJSUINM, HeaHAepTasell,
KpPOMaHbOHEII, HEOJUTHUYECKAsT PEBOJIOIIHS,
NepBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh M CPAaBHUBATb MEXIY
co0OM  OCHOBHBIE  CTAaguU  DBOJIOLIMH
YEeJIOBEKa:  XPOHOJOTHYECKHH  BO3PACT,
apeay pacmpocCTpaHeHUusi, 00bEM TOJIOBHOTO

https://resh.edu.ru/

https://interneturok.ru/
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MaJICOHTOJIOTUYECKUX HaxoJI0K MIPEAKOB
COBPEMEHHOTO YEJIOBEKa», «J[peBHENIINE JIIOANY,
«/peBune monu», «llepBele  COBpEMEHHbIE
JOJIN».

Obopyoosanue: MYJISIKHU «[Ipoucxoxnenue
YeJIOBEKa (OrocThI aBCTPAJIOIIUTEKA,
MUTEKAaHTpONa, HeaHJepTaiblla, KPOMAaHbOHIA);

CIENKM WU H300pakeHUsT KaMEHHBIX OpYyIuil
HNEPBOOBITHOTO ~ YEJIOBEKA:  KAMHHU-YOIIIEPHI,
pyOuia, ckpebia.

Mo3ra, 00pa3 >KM3HU U OpyAUs TPY/a.

2.7

YeroBeueckue pacel U
MIPUPOJIHEIC aaNTAlH
yenoBeka (1 9)

Yenoseueckue packl. OCHOBHBIE OOJBIINE PACHI:
€BpOTICOU THAS (eBpasuiickasi), HErpo-
aBCTpajouiHas (3KBaTOpHANIbHAS), MOHTOJIOUTHAS
(a3uaTcko-aMepUKaHCKas). Ueptol
MPUCTIOCOOJICHHOCTH npecTaBuTeNeH
YEJIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBAHUA.
EnunctBo YEJIOBEYECKUX pac. Kpuruxka
COIIMAILHOTO JIApBUHMU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauywvl u cxemvi: «4emoBEYECKUE PACHI.

PackpbiBaTh cofepkaHUE€ TEPMUHOB U
NOHATUM:  pacel, pacoreHes, couuai-
JApBUHU3M, pacu3M, METHCAIIUS.
Xapakrepu3zoBathb 11 CpPaBHHMBATH
IpeICTaBUTENIEeH YEJI0BEYECKHUX pac,
pPacKpbIBaTh MPUYUHBI WU  MEXAHU3MBI
pacoresHesa, MHepeYMcJATb U NPUBOIAMTH
MpUMEPBl TTPUCTIOCOOJICHHOCTH YeJIOBEKa K
YCIOBUAM cpensl, MIPUMEPHI
MPUCTIOCOOUTETFHOTO 3HAYEHMSI PACOBBIX
IIPU3HAKOB.
JlokazpiBaThL  €AMHCTBO BHJa Homo
sapiens, Hay4YHYI0  HECOCTOSITEIbHOCTh
pacoBbIX  TEOpUH, UIAEH  COUHAIBHOTO
JIApBUHU3MA U pacu3Ma.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.ru/

Uroro yacos o teme: 9

Tema 3. OpranusmMsl U OKpY:KalIIas cpeaa

3.1

Oxonorus Kak Hayka (1

4)

DKoJlorusl Kak Hayka. 3aJadyd M pas3jenbl
3KOJIOTHUH. Mertoabt SKOJIOTHYECKUX
UCCIE0BAHUI. DKOJOTMYECKOE MHUPOBO33pPEHUE
COBPEMEHHOTO YEJIOBEKA.

Hemoncmpayuu:

Ilopmpemer: A. T'ymbompar, K.®. Pymee, D.
I'ekkenb.

PackpbiBaTh CoOJepKaHUE TEPMHUHOB U
TTOHSITHI: SKOJIOTHS, MOJIEBbIC HAOIOICHHS,
JKCIIEPUMEHTBI, MOHUTOPUHT OKPYKarOIIen

Cpenpl, MOJEIMPOBAHUE, IKOJOTHIECKOE
MHPOBO33PEHUE.
IlepeuncasiTh  3amayum JIKOJOTUH, €&

pa3zeinsl U CBSI3U C APYTMMU HayKaMU.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.ru/
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Tabauywt u cxemor: Kapra «[IpupojHBIe 30HBI
3eMan.

XapakTepu3oBaThb METOJbI SKOJIOTHUYECKUX
HUCCIIEJOBAHUIA.

3.2 Cpenpl oOuTanus u Cpenbl 0OUTaHHMS OpraHM3MOB: BOJHAs, Ha3eMHO- | PackpbIBaTh cojepkanue TepMuHOB U | https://www.yaklass.ru
9KOJIOrn4Yeckue GakTopsl | BO3AYyIIHAS, NOYBEHHAs, BHYTPU-OPraHM3MEHHAs. | OHATHI: cpega oOuTaHus, skonoruueckue | https://resh.edu.ru/
(19) DKOJIOTHYECKHE baxTopsbI. Knaccudukarus | paktopsl,  Ouojorumueckuii  ontumywm, | https://interneturok.ru/

3KOJIOTUYECKUX (hakTopoB: abMOTHYECKHE, | OTPAHUIHBAIOIIHIA (IUMHUTHPYIOLTUH )

Ounotrnueckue ¥ aHTpomoreHuele. JleilicTBue | dakTop.

IKOJIOrMYECKUX (PAKTOPOB HA OPraHU3MBI. XapakTepu30BaTh YCIOBHs Cpe/l OOUTaHUS

Hemoncmpayuu: OpPraHu3MOB;  KJaccH(pUIUPOBATH W

Tabnuyvt  u  cxemvr:  «Cpenpl  OOWUTAHHUS | XapaKTEPHU30BaTh 9KOJIOTHYECKUE

OPTaHHU3MOB). (akTophel: abMOTHYECKHE, OMOTHYECKHE U
aHTponoreHuole. OnucbIBaTHL  JICHCTBHE
9KOJIOTMYECKUX (PAaKTOPOB HAa OPTraHU3MBI.
XapakTepu3oBaTh OCOOCHHOCTH CTPOCHUS
M OKU3HENCSATENbHOCTH  pacTeHHud |
’KMBOTHBIX Pa3HbIX CpPel OOUTAHUS.

3.3 AoOuorudeckue pakTopbl | AOuoTndeckue (akTOpbl: CBET, TemIeparypa, | PackpeiBaTh cojepkaHue TepMHHOB | | https://www.yaklass.ru

(1) BiIaxHOCTh. Dotonepuoausm. IIpucnocobneHust | MOHATHM: abuoTnyeckue ¢axTopsl, | https://resh.edu.ru/
OpPraHM3MOB K JCHCTBUIO a0MOTHYECKUX (AKTOPOB. | (HOTOMEPUOIU3M, OHOIOTHYESCKUAE PUTMBI. https://interneturok.ru/
Bbuonoruyeckne puTMBI. AHaJIM3UPOBATH JeliCTBHE cBeTa,

Jemoncmpayuu: TEMITEPaTyphl, BIAXHOCTH HA OPraHU3MBbI U
Tabnuywvl u cxemvl: «POTONEPUOTUZIMY. NPUBOAUTH TPHUMEPHI NMPHUCIOCOOIECHHOCTH
Jlabopamopnule u npakmuueckue pabomei: OpraHHU3MOB.

JIaGoparopnast pabota Ne 3. «Mopdonoruyeckue | [IpoBoauth Gronorunyeckre HaOIIOAEHUS U
OCOOCHHOCTH  PacTeHWil M3  pa3HbIX  MecT | 0pOPMJISITH  Pe3yJbTaThl  MPOBEIEHHBIX
o0OUTaHUS. HaAOJIIOICHUH.

JlabopaTopHas pabora Ne 4. «BnusHue cBera Ha

POCT M pa3BUTHE YSPEHKOB KOJIEYCay.

3.4 buoruueckue paxtopsl (1 | buotnveckue  ¢daktopel. Bumsl  Ouotnueckux | PackpbiBaTh cojepikaHue TepMuHOB u | https://www.yaklass.ru

q) B3aMMOJICHCTBUIl: KOHKYPEHIIMS, XHIIHUYECTBO, | TOHITHIA: OHMOTHUYECKHE daxropsl, | https://resh.edu.ru/
cuM6buno3 u ero (Gopmel. [TapasuTusMm, Koomeparys, | XMIIHAYECTBO, MMapa3uTU3M, KOHKypeHIiws, | https://interneturok.ru/
MYTyaJIu3M,  KOMMEHCAIM3M  (KBapTHPAHCTBO, | MyTyalu3M, CHMOHMO3,  KOMMEHCAJH3M,
HaxJeOHMYECTBO). AMEHCanM3M, HEUTpaIu3M. | HaXJIEOHUYECTRO, KBapTHPAHCTBO,
3HayeHne OMOTHYECKMX B3aUMOJCHCTBUN JUISL | aMEHCAIU3M, HEUTPAIH3M.
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CYIIECTBOBAaHMS  OpPraHU3MOB B  IPHUPOJHBIX | XapaKTepu30BaTh OHOTHYECKUE (PaKTOPbI
coo01ecTBax. U BHUIOBl  B3aMMOOTHOUICHHH  MEXKIY
Jemoncmpayuu: OpraHu3Mamy;  HPHBOJMTb  IIpPUMEpHI
Tabnuyer u cxemvi: «lluimeBsie enm. B3aUMHOH HPUCTIOCOOTIEHHOCTH
OpPraHU3MOB.
CpaBHuBaTh  MeX1y  cO000H  BHJBI
OMOTHYECKUX B3aUMOJCHCTBUI OPraHU3MOB.
3.5 DKOJIOTUYECKHE DKOJIOTHYECKHE  XapaKTePUCTHKH  mnomyisuuu. | PackpeiBaTh coxepxanue TepmuHOB U | https://www.yaklass.ru

XapaKTepUCTUKH BUJA U
nonyysituu (1 u)

OcHOBHbIE MOKa3aTeaN MOMYJISALMU: YUCIEHHOCTD,
IJIOTHOCTb, POKJIAEMOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. J[MHamMuKa YUCIEHHOCTH MOIMYJISALUU U
€€ perynsnus.

Hemoncmpayuu:

Tabnuyw u cxembl: «[Tonynsaum»,
«3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTU HOMYJISALUU
nH(py30pun-TYy(HETBKI».

JIaGopaTopHble U MpaKTUYECKUEe paboThI:
[IpakTuueckast padora Ne 2. «[loacuér mioTHOCTH
NONYJISUI pa3HbIX BUJIOB PACTEHUI.

TIOHATHH: MoIyJsuus, YHUCJICHHOCTD,
IIJIOTHOCTD, POXIACMOCTD, CMCPTHOCTD,
IIPpHUPOCT, MUTI'panuys, JWHaMHKa

YUCJICHHOCTH ITOIYJIALMH.
XapaKkTepu30BaTh OCHOBHBIC I10KA3aTEIU U
JKOJIOTHYECKYI0  CTPYKTYPY IOIYJIALNM;
OIUCBHIBATH MEXaHU3MBbI perynsauuu
YUCJIIEHHOCTH IOIYJIALMH.

https://resh.edu.ru/

https://interneturok.ru/

Hrtoro gacos mo teme: 5

Tema 4. Coo01ecTBa M DKOJOrHYecCKHe CHCTEMbI

41

Coo0miecTBa OpraHu3MoB

(1)

Coo0miecTBo opranu3smMoB — 6uoreH03. CTpyKTyphl

OuoIeHo3a: BHJIOBas, IPOCTPaHCTBEHHAs,
Tpopuueckas  (mumieBas).  BuIbI-IOMHUHAHTHI.
CBs3u B OHOIIEHO3E.

Hemoncmpayuu:

Tabnuyer u cxemwl: «lInmessle nenu», «buoneHos:
COCTaB M CTPYKTYpPay.

Obopydosanue: Monenb-anmaukanus «TunuaHbie
OMOIICHO3BI; repOapuit «PactutenbHbIe
CO00IIeCTBaY; KOJUTEKIHS «bHOoIeH03.

PaCKprBaTL COACPIKAaHUEC TCPMHUHOB U

TTOHSTHH: OMOIICHO3, AKOCHCTEMA,
6I/IOFGOHGHO3, BUABI-AOMHWHAHTHI,
9KOJIOTHYECKAs HUIIIA.

XapakTepu3oBaThb OHOIICHO3
(coobmiecTBoO), ero BUJIOBYIO,
MIPOCTPAHCTBEHHYIO u TpoHUUIECKYIO
CTPYKTYPBHI.

OO0BSACHATH POJIb KOMIIOHEHTOB OMOLIEHO3a
B  IOAAEP)KaHUU €0  CIPYKTYpHl H
CyIIIECTBOBAHUS Ha onpenenEHHoN
TEPPUTOPUH.

O0bACHATH OMOJIOTUYECKUIA CMBICJT

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.ru/
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SIPYCHOCTH M JIMCTOBOM MO3aUKH.
CpaBHUBATh KOMIIOHEHTHI OMOLIEHO30B, UX
BUJIOBYIO, MIPOCTPAHCTBEHHYIO n
TPOQUUECKYIO CTPYKTYPBI, CBSI3U MEXIY
OpraHu3MaMH.

4.2 DKOCHUCTEMBI U Dkosorndyeckue cucreMbl (3kocuctemsl). [lonstre | PackpwiBaTh coaepxanue TepmuHoB U | https://www.yaklass.ru
3aKOHOMEPHOCTH UX 006 sKocucTemMe u OuoreorcHoze. OYHKIMOHATIBHBIE | IIOHSATHIA JKOCHUCTEMA, ouoreoreHos, | https://resh.edu.ru/
cymiectBoBaHusA (2 1) KOMITOHEHTHI 9KOCHUCTEMBI: NPOJYLEHTHI, | MPOIYLEHThI, KOHCYMEHTBI, peayleHTsl, | https://interneturok.ru/

KOHCYMEHTBI, peaylieHThl. KpyroBopoT BemiecTB u | Tpopuueckre ypOBHH, TIHINEBas IEMb U
MOTOK DJHEPruM B dIKocucTeMe. Tpoduueckue | ceTh, IKOJIOTHUSCKHE MUPAaMHIBI, Oromacca,
(MUIIEBbIC) YPOBHH SKOCUCTEMBI. [THIIIEBbIC IENH U | IPOAYKIIUS, CYKIIECCHSL.

cetu.  OCHOBHBIC  TIOKa3aTeIM  SKOCHCTEMbI: | XapaKTepU30BaTh CBOMCTBA JKOCHUCTEMbI

Ooromacca, IpOIYKIHs. DKOJIOTHIECKUE MUpaMuabl: | (€€  CrOoCOOHOCTh K UIMTEIBHOMY

NPOJYKIMHU, YUCICHHOCTH, Ouomacchl. CBOWCTBa | CaMOMOICPKAHUIO, OTHOCHTEJBHO

IKOCUCTEM: YCTOHYHUBOCTb, caMoperyJisiiius, | 3aMKHYTBIH KPYTOBOPOT BCIIECTB,

pasBurue. Cykueccus. HE00XO0IMMOCTb [TOTOKA SHEPTUN).

Hemoncmpayuu: CpaBHUBATh TACTOMINHBIE W JETPUTHBIC

Ilopmpemur: A.Jlx. Tencnu, B.H. Cykaués. MUIIeBble LENU, Tpo(]HUUecKue YpOBHU

Tabnuyer u cxemwi: «llpupoanbie cooOIIECTBAY, | IKOCUCTEMBI.

«llenn nuTaHus», «IKOIOTHUECKAS THPAMHUTIAY. Pa3auuarp MTUPAMHETBI MPOYKIINH,
NUPAaMHUJIBl  YUCIIEHHOCTH W [HPAMHUJIBI
01OMacChl.

CocTaBJATh LIENH U CETH MTUTAHUSL.
epeuncasaTn CBOMCTBA DKOCHUCTEM:
YCTOWYMBOCTb, CaMOPETYJISIHS, pPa3BUTHE
(cykmeccus).

OnuceiBaTh  MEXaHW3M  MOJJICPKAHUS
pPaBHOBECHS B IKOCHUCTEMAX.
XapakTepu3oBaTh CYKIECCUH, BbISIBJIATH
NPUYHHBI U O0IIHE 3aKOHOMEPHOCTH CMEHBI
9KOCUCTEM.

4.3 [Tpupoarsie skocucTeMbl | [IpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI PeK U 03Ep. | PackpbIBaTh cojepikaHue TepMUHOB | | https://www.yaklass.ru

(19)

3KOCI/ICTeMa XBOMHOI'O WJIN MHUPOKOJIMCTBCHHOI'O
Jeca.
Jlemoncmpayuu:

TIOHSITHIM: 5KOCHCTEMBI,
OHMOTEO0IIEHO3EI, (bUTOTUTAHKTOH,
300IIJIAHKTOH, OEHTOC, TYMYC.

BOJHBIC

https://resh.edu.ru/
https://interneturok.ru/
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Tabnuyot u cxemul: «IKocucTeMa
[IUPOKOTMCTBEHHOTO Jecay, «DQxocucTeMa
XBOWHOTO Jiecay, «broreno3 Bomoémay.
Obopydosanue: repbapul M KOJUICKIIUN PACTCHHMA
U OKUBOTHBIX, MPHHAUICKANIMX K  Pa3HBIM
HKOJIOTUYECKUM TPYIIaM OJHOTO BH/A.

IIpuBoauTh MIPUMEPHI MIPUPOTHBIX
9KOCHUCTEM CBOCH MECTHOCTH.

CpaBHUBATh  Ha3eMHbIE H  BOJIHBIC
9KOCUCTEMBI; OpPTaHU3MBbI, O0pa3yrolme

pasHble Tpouueckre ypoBHH.

4.4 AHTpOINOreHHbIE AHTpONOTeHHBIE JKOCHCTEMbI. ATposkocucTembl. | PackpbiBaTh cojaepkanue TepMuHOB u | https://www.yaklass.ru
akocuctemsl (1 ) Y PpOO3KOCHCTEMBI. buonoruveckoe U | IOHATHI:  aHTPONOreHHass  dKocuctema, | https://resh.edu.ru/
XO3SMCTBCHHOE  3HAYEHHE  arpo’KOCHCTEM M | arpOIKOCHUCTEMA, ypOoakocuctema, | https://interneturok.ru/
ypOo3kocucteM. buopa3znooOpazue kak ¢akTop | OmopazHoobOpasue.
YCTONYMBOCTH HKOCHCTEM. Coxpanenue | XapakTepu3oBaTh  arpodKOCHUCTEMBl U
OMOJIOTMYeCKOTro pa3HooOpasus Ha 3emIie. ypOOIKOCUCTEMBI, 0COOEHHOCTH 170'¢
Jemoncmpayuu: CYLIECTBOBAHHSI.
Tabnuywl u cxemsi: KATPOLIEHO3Y. IIpuBoAMTL TPUMEPHl  AHTPOIIOTEHHBIX
Obopyoosanue: KOJUIEKIIHS «Bpeautenu | 5KOCUCTEM CBOEH MECTHOCTH, ONMCHIBATH
BAKHEUIIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP». HX BUJOBOM COCTaB U CTPYKTYPY.
CpaBHHUBAaTBL COCTaB U CTPYKTYpPY
MPUPOJTHBIX JKOCHCTEM M arpOdIKOCHCTEM,
arpo’KOCHUCTEM U YPOOIKOCUCTEM.
4.5 buochepa — rmobansHas | Yuenne B.U. Bepuaackoro o 6uochepe. I'panuiisl, | PackpbiBaTh cojepikaHne TepMUHOB | | hitps://www.yaklass.ru
IKOCUCTEMA 3eMITn COCTaB M CTPYKTypa 6uocdepbl. JKuBoe BeriecTBo U | MOHIATUH: OWocdepa, KuUBoe BemiecTBo, | https://resh.edu.ru/
(19) ero ¢ynkinun. OcoOeHHOCTH OHMOcdepbl Kak | JMHAMHYECKOES PABHOBECHE. https://interneturok.ru/
rI1o0anbHOM 9KOCUCTEMBEL. Hunamuueckoe | OuennBars Bkian B.M. Bepnaackoro B
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe. co3aHue yueHus o ouocdepe.
Hemoncmpayuu: XapakTepu3oBaTh cocTaB  Ouocgepsl,
Ilopmpemeur: B.. BepHaackuid. GbyHKIIMM KUBOTO BemiecTBa Ouochepsl u
Tabnuyer u  cxemwi:  «OOmWAs  CTPYKTypa | ompeleisiTb (Ha KapTe) o00JacTu ero
omocdepr»,  «PacmpocTpaHeHHe ~ JKM3HH B | HAMOOJBIIETO pacpOCTPAHECHHS.
o6uocdepe», «O30HOBBIN FKpaH OHOCHEPHD». IpuBoauTh MIPUMEPBI MIPOSIBIICHUS
GyHKIUE KMBOro BelecTBa Ouocdepsl,
OMOTe0XUMHYECKOM JeSITeNbHOCTH
YeloBeKa.
HepeuncasaTb ocoOeHHOCTH OHOCHEPHI Kak
r7100aJTbHOM 9KOCUCTEMBI 3€MJTH.
4.6 3aKOHOMEPHOCTH KpyroBopotbl BemecTB U Ouoreoxumuueckue | PackppiBaTh conxepkanue TepmuHOB U | https://www.yaklass.ru
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CYILLIECTBOBAHHUS
o6uocdepsi (1 1)

LUKJIBI 3JIEMEHTOB (yTjepoja, a30Ta). 30HAIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.
Hemoncmpayuu:

Tabnuyer u cxemwr: «KpyroBopor yriepoma B
ouochepe», «KpyroBopoT a3ora B IpUpoOIe».

TOHSTHUH: 1IEJIOCTHOCTh ouochepsl,
KPYrOBOpPOT BEIIECTB, OHOTCOXMMHYECKUE
IIUKJIBI DJIEMEHTOB, 30HAITLHOCTh OHOCQEpHI,
OMOMBI.

OnuceiBaTh KPYrOBOPOT BCIIICCTB,
OMOrCOXMMHYECKHE  IUKIBI  a30Ta |
yriepojia B 6uocdepe.

OO0BACHATH IPUYUHY 30HATBHOCTH
ouocdepsl.

Iepeuyuncasatb " XapaKTepu3oBaTh

OCHOBHBIE€ OMOMBI cynu 3emnn.

https://resh.edu.ru/

https://interneturok.ru/

4.7 YenoBeuecTBo B YenoseuecTBo B Ouochepe 3emiin. AHTponioreHHbie | PackpbiBaTh cojepkanue TepMuHOB | | https://www.yaklass.ru
6uocdepe 3emnu (1 9) U3MEHEHUS B ouocdepe. ['noGanbHble | MOHATUI:  aHTPONOICHHBIE  WM3MEHeHwus, | https://resh.edu.ru/
IKOJIOTMYECKUE MTPOOIICMBI. IKOJIOTMYECKUH  Kpusuc,  miobanbHbie | https://interneturok.ru/
Hemoncmpayuu: POOJICMBI.
Tabnuyvr u cxemol: «llpuMepHble aHTpPONOreHHbIE | XapaKTepu3oBaTb  OHOCPEpHYIO  pOJib
BO3/IEHiCTBUS  Ha  mpupony»,  «BaxHeimme | 4yemoBeka.
UCTOYHHMKH 3arpsi3HCHHs BO3lIyXa W TpYHTOBBIX | [IpUBOAMTH  MpUMEpbl  AHTPOMOTCHHBIX
Bon», «[louBa — BaxkHeWIIas COCTaBJsIONIas | ©3MEHEHUIT B Onocdepe.
ounocteprry, «Dakropsl  Jerpaganuu - 1MouBy», | OMeHMBATh  TOCICICTBHS  3arps3HCHUS
«ITapHUKOBBII apdexT, «®DaKTOphl | BO3AYLIHOM, BOJHOM Cpeabl, HU3MECHEHUSA
PaIOaKTHBHOTO 3arpsI3HEHUS ouochepbl»; | KIIMMara, COKpaleHus: OHOpPa3HOOOpa3Hsl.
Kpacnass xuura P®, wnzoOpaxenus oxpaHseMbix | @OpMyJauMpoBaTh COOCTBEHHYIO ITO3UIIHIO
BUJIOB PACTCHUHN M KUBOTHBIX. MO0  OTHOIICHHIO K  MIOOAIBHBIM U
pEeTHOHAIbHBIM IKOJOTUIECKUM
npobieMaM,  aprymMeHTHPOBaTb  CBOIO
TOYKY 3PEHHUSL.
HasbiBaTh MPUYHHBI MOSIBJICHUS
NPUPOJOOXPAHHON JTUKH, PACKPBHIBATH
3HAUEHHE TMporpecca sl TMPEOIOJICHUS
9KOJIOTMYECKOT0 KPH3HCa.
4.8 CocymecTBoBaHUE CocylecTBOBaHHE MPHPOALI W uelioBeuecTBa. | PackpbiBaTh coaepkanue TepMmuHOB U | https://www.yaklass.ru
npupojsl U yenoBeuectBa | CoxpaneHne  OMopa3HOOOpa3usi  Kak  OCHOBA | MOHATHI: paumonansHoe | https://resh.edu.ru/
(19) ycroitunBocti 6rocdepsl. OCHOBA PAIMOHATIBHOTO | IIPUPOIONOIB30BaHHIE, ycroituuBoe | https://interneturok.ru/

YIPABJICHHUS NPUPOAHBIMH pecypcaMM M HX

Pa3BUTHUC, KOGBOJIFOIHA.

51



https://resh.edu.ru/
https://interneturok.ru/
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
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ucrons3oBanue. JlocTikenns OMONIOTHH U OXpaHa
TPUPOJIBL.

Hemoncmpayuu:

Tabnuywl u cxemvi: «bruocdepa u 4eI0BEK».

XapakTepu3oBaTb paroHaIbHOe

HCIIOIIB30BAHUE  IPUPOJIHBIX
OCHOBHBIE IIOJIO’KECHHUS
YCTOWYMBOI'O pa3BUTHSL.

pecypcos;
KOHIIEIIIIA

HTtoro gacos 1o teme: 9

PesepBHOE Bpemsi:

2 Jaca

OO1miee  KOJIMYECTBO
rporpamme:

qaCoB

B

34 yaca
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