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MHNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl IO OHOJOTUH TEOPETHUYECKYIO OCHOBY IS
ompeleNieHus TMOAXOJ0B K (OPMHUPOBAHUIO COJAEpX aHUA y4eOHOro TmpeameTa
«buomorusay COCTaBUJIU: KOHIIENITYaJIbHbIC MOJIOKEHUSI dIrocC COO 0
B3aMMOOOYCJIOBIIEHHOCTH LENEH, COAEpKaHUs, PE3yIbTaTOB 00yYEeHUsI U TPEOOBAHUM K
YPOBHIO TOATOTOBKM BBIMTYCKHUKOB, IOJOXKEHUs 00 OOmUX MLeNsx M MpUHIUNAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEHEro o0IIero 0opa3oBaHus B
Poccuiickoit deaeparuu, a Takke MOJOXKEHUS O crelruduke OUonoruu, e€ 3Ha4YeHUH B
MO3HAHUM KUBOW MPUPOJABI U 00ECIICUCHUH CYIIECTBOBAHUS YEIOBEUECKOTO OOIIECTRA.
CornacHo Ha3BaHHBIM MOJIOKEHHSIM, OMpEIEJICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI IO
ounonoruu u €€ CTPyKTypa.

[Iporpamma 1o Ouosioruu Ma€T MpeACTaBICHHE O IENsX, 00 o0Iiel cTpareruu
o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTHUA OOYYaIOLIMXCS CPEICTBAMM Y4eOHOro mpeaMera
«buonorusy, ompexaenser o0s3aTeNbHOE MPEIMETHOE COJEPKAHHE, €ro CTPYKTYPY,
pacrpezielieHHe 1o pa3ziesiaM U TeMaM, PEKOMEHIyEMYIO TIOCIIeIOBATEIbHOCTh U3YUCHUS
y4eOHOr0o MaTtepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH, JIOTHKU
00pa3zoBaTeILHOTO TPOIIEcca, BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIIMXCsl.

B mporpamMme mo OHOJOTHMM TaKXKe YUUTHIBAIOTCA TPeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METAlpeAMETHBIM U  TPEAMETHBIM  pe3yjbTaTaM OOy4YeHus B
GbopMHUPOBaHNM OCHOBHBIX BHUIOB Yy4eOHO-IIO3HABATEIHLHON JESITEIbHOCTH/yu4eOHBIX
JEUCTBHM 00YJarOIIUXCS IO OCBOSHUIO COJIEPIKAHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

B mporpamme mo Ouonorumm (10-11 ximaccel, 0a30BBIi ypOBEHB) peaM30BaH
OPUHIIMI MPEEMCTBEHHOCTH B U3Y4YeHMM Ouonoruu, Ojarogaps uyeMy B Hel
MPOCMATPHUBAETCS HAMPABIECHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUs, I[ICHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTH,
HKOJIOTHUECKOT'O MBINIJICHUS, MPEACTABICHUN O 3I0POBOM 00pa3e XU3HHU U OepekHBIM
OTHOILIEHUEM K OKpyXaromeid npupoaHoi cpene. [lostomy Hapsay ¢ u3ydeHHEM
001IeOMOIOTHYECKUX TEOPHid, a TaK)Ke 3HAHUW O CTPOCHHUH JKUBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIMIMX B HUX IMPOIECCOB B MporpamMme IIo
OMOJIOTHH yJIeJIeHO BHUMAaHUE HWCIOJIB30BAHHUIO TMOJIYYCHHBIX 3HAHUW B IOBCEIHEBHOMN
JKU3HU TSl pEIICHUS MMPUKIIAIHBIX 33/1a4u, B TOM YHCJIE: TPOPUIAKTUKN HACIEICTBEHHBIX
3a00JICBaHUIA YEIOBEKA, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTMUYECKH 11eJIecCO00pa3HOro MOBEACHHS B OKpPYKaIOIel MPUPOTHON cpefie, aHanu3a
BIIUSHUSL XO3SUCTBEHHOM [IEATEIBHOCTH 4YEJOBEKA Ha COCTOSHHE TMPUPOJHBIX U
HUCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHWE BHHMMaHUS K NPUKIAAHON HaANmpaBICHHOCTH
yaeOHoro mipeamera «buosorus» TPOIUKTOBAHO HEOOXOIMMOCTBIO OOeCTeUeHUs
YCJIOBUM JUIsl pEHIeHUsI OJHOM W3 aKTyalbHBIX 3a/lad IIKOJBbHOIO0 OHOJOTMYECKOTO
oOpa3zoBaHus, KOTOpas mpeanojaracT (GopMUpOBaHHE y OOYYArOUIUXCS CIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIEIOCS COBPEMEHHOTO MUpa.

buonorust Ha ypoBHE cpeaHero oOIiero oOpa3oBaHUs 3aHUMAEeT Ba)XXHOE MECTO.
Omna obecrieunBaeT (OpMHUPOBAHUE y O0YUYAIOMIUXCS TIPEICTABICHUI O HAYYHON KapTHUHE
MUpa, paclIMpseT U 000011aeT 3HAaHUS O KUBOU MPUPOAE, €€ OTIIMUUTEIbHBIX PU3HAKAX



— YpOBHEBOW OpraHu3alMi M HBOJIIOLMM, CO34AET YCIOBMS JJIA: TO3HAHUS 3aKOHOB
KUBOU MpUpoAbl, GopMUpOBaHUs (HYHKIIMOHAIHHOW TPAMOTHOCTH, HaBBIKOB 3JI0POBOTO
u 0e30macHOro 0opasa *HU3HHU, SKOJOTUYECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIIEHUS K
JKUBOU IIPUPOJIE U YEIOBEKY.

bonbiioe 3HaueHue OWUONOTHS HMMEET TakKe Ui PEIICHUS BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJa4 CpPEAHEro oO0miero oOpa3oBaHMs, COIUATM3AIMH O0YJaIOIIUXCS.
Nzydenne Ouosoruu obecrneunBaeT YCIOBHS Uisi (OPMHUPOBAHUS HUHTEJUICKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX W  HWH(OPMAIMOHHBIX HABBIKOB, JACTETUYECKOW KYJIBTYpHI,
CIIOCOOCTBYET HWHTErpaldd OMOJOTUYECKUX 3HAHUN C MPENCTAaBICHUSMU U3 JPYTHX
y4e€OHBIX MPEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpapuu. HazpanHble
MOJIOXKEHUSI O TMpeHa3HauYeHUH yueOHOoro mpenmMera «buonorusy cocraBuiiu OCHOBY IS
ONpeJeNIeHus TOJAXO0J0B K OTOOpY U  CTPYKTYpPUPOBAaHHUIO €ro  COAepKaHus,
MPEJICTaBJICHHOTO B MMPOTrpamMMe 1o OHUOJIOTHH.

Ot6op conepxanusi yueOHoro mnpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMH KyJIbTypOCOOOPA3HOTO MOJX0/a, B COOTBETCTBHUH C KOTOPHIM
oOydaromuecss JOKHBI OCBOWUTh 3HAaHUS M YMEHUS, 3HauMMble M1 (GOPMUPOBAHUS
o0mieil KynbTyphl, ONpENENsIonIie aJeKBaTHOE MOBEJACHHE YelIOBEKa B OKpYXKaloleh
MPUPOJTHON cpefie, BOCTPEOOBAaHHBIE B TIOBCETHEBHOW JKM3HU M MPAKTHUYECKOM
nesitenbHOCTH. Ocoboe MecTo B ATOM CHUCTEME 3HAHMM 3aHUMAIOT AJIEMEHTHI
COJIEp)KaHMSI, KOTOpbIE CIy’)KaT OCHOBOM i (OpMHUpPOBAHUS NPEICTaBICHUN O
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa M IICHHOCTHBIX OPHEHTAIMIX
JMYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3alMK OMOJIOTHYECKOTO 00pa30oBaHUsl.

CTpyKTypHpOBaHHE COJIEpKaHUs y4eOHOTr0 MaTepHualia B mporpaMmme 1o OHOIoruu
OCYIIIECTBJIICHO C YYE€TOM MPHOPUTETHOTO 3HAYCHUS] 3HAHUN 00 OTIMYUTEIBHBIX
OCOOCHHOCTSAX KUBOM TPUPONBI, O €€ YPOBHEBOW OpraHM3alvu W HBoIONHUHA. B
COOTBETCTBUUM C OTUM B CTPYKType yueOHoro mnpenmera «buonorus» BblIeIEeHbI
cleAylollre coAepkarelbHble JUHUM: «buomoruss kak Hayka. MeTolbl HAay4yHOTO
no3HaHus», «Knerka kak Ouonormueckass cuctema», «OpraHuzM Kak OHMOIOrHyeckas
cuctemay, «CrucremMa W MHOrooOpa3zue OpPraHMYECKOTO MHpay», «IBOJIOIUS KUBOU
IPUPOBI», « IKOCUCTEMBI U MIPUCYILITUE UM 3aKOHOMEPHOCTH.

Lenp n3ydyenus yueOHoro npenmera «buosnorus» Ha 6a30BOM ypOBHE — OBJIa/ICHUE
0o0y4JaIMUMHCS 3HAHUSAMH O CTPYKTYPHO-(DYHKUIHMOHAJIBHOM OpTaHMU3alli KUBBIX
CHUCTEM pa3HOr0 paHTa W MNPUOOpPETeHHE YMEHUU WCIOJIb30BaTh 3TU 3HAHHS IS
IPaMOTHBIX JICUCTBUN B OTHOIICHHH OOBEKTOB JKMBOW MPUPOJBI U PEIICHHS Pa3TUIHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTimkenue 1enu u3ydenus yaeoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecreynBaeTcs pelIeHUEM CIIEYIONINX 3a/1a4:

OCBOEHHME O0YYaIOIIUMUCS CUCTEMBI 3HAaHUI O OMOIOTHYECKUX TEOPHSIX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiIaX, CIyXKallluX OCHOBOM s
dbopMUpOBaHUS TPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTWHE MHUpPA, O METO/ax
HAy4YHOTO MO3HAHUS, CTPOCHUU, MHOTO00pa3uu U OCOOCHHOCTSIX )KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHW3allu, BBIJAIONIUXCSA OTKPBITUSX U COBPEMEHHBIX MCCIIEIOBAHUSIX B
OMOJIOTHH;



dopmupoBanre y OOydalOUIMXCS MO3HABATENbHBIX, WHTEIJICKTYadbHBIX H
TBOPYECKHX CIOCOOHOCTEH B MPOLIECCE aHAIM3a JAaHHBIX O MYTSIX Pa3BUTHA B OMOIOTHN
Hay4YHBIX B3IVISIIOB, WJEM M MOAXOJOB K M3YYEHHUIO >KHUBBIX CHCTEM PA3HOTO YpPOBHS
OpraHU3alNY;

CTaHOBJIEHHE y oOyuaromuxcs oOmiel KynbTyphl, (PyHKIMOHAIBHON I'PaMOTHOCTH,
pa3BUTHE YMEHHU OOBSICHATH W OLEHUBATH SIBICHUS OKPYKAIOIIETO MHpa >XUBOU
IPUPOJIbI HA OCHOBAHNHU 3HAHUH U OMBITA, OJYyYEHHBIX IPH U3yYEHUU OHOJIOTHH;

dopmupoBaHre |y  OOy4alOMMXCS  YMEHHHA  HUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTUYECKMX 3HAaHMW B IPAKTUYECKOM JIEATENbHOCTH YEJIOBEKa, pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHIA U arpoOHOTEXHOIOTHIA;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXHOCTM IIO3HAHHS 4YEJIOBEKOM JKHUBOU
IPUPO/IbI, HEOOXOUMOCTH OEpPEKHOTO OTHOILIECHUS K HEH, COOMIOEHUSI ATUYECKIX HOPM
IpY IPOBEACHUN OMOJIOTMYECKUX UCCIIEJOBAHUM;

OCO3HAHWE IICHHOCTH OWOJIOTMYECKMX 3HAHWWA [JIsl TIOBBINICHUS  YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, 1151 GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHE NPHOOPETEHHBIX 3HAHWW M YMEHUH B IMOBCEAHEBHOM KU3HU IS
OLIEHKU TOCJEJICTBUI CBOEH NEesATeNbHOCTU 10 OTHOUICHHIO K OKpYKarouleill cpene,
COOCTBEHHOMY  3/10pOBbIO, OOOCHOBAaHME M  COOJIIOJIGHUE Mep MNPOPHIAKTHUKU
3a00JIeBaHUIA.

B cucreme cpennero obuiero obpasoBanusi «buonorus», nsyyaemas Ha 0a30BOM
YpOBHE, SBISETCS O00s3aTENbHBIM y4EOHBIM IPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHOH obnacTu «EcTecTBeHHO-HAyYHBIE TIPEIMETEI.

Jnst m3ydeHus Ouojoruu Ha 0a30BOM YpPOBHE CpeIHEro oOmiero obpazoBaHUs
otBoauTcs 68 yacoB: B 10 kmacce — 34 vaca (1 yac B Hegento), B 11 kmacce — 34 yaca (1
4ac B HEJICJIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC

Tema 1. buoJsiorus kak Hayka.

buonorust xak Hayka. CBs3b OHOJIOTMM C OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HayKaMu, Guinocoduei, STUKON, SCTETUKON U mpaBoM. Poib
Ouonoru B (OPMHUPOBAHMM COBPEMEHHOW Hay4yHOW KapTHHbl Mmupa. Cucrema
OMOJIOTHYECKUX HAYK.

MeToapl MO3HaHUS KUBOW MNpUPOAbl (HAOIIOJEHUE, SKCIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccupukaius, MoIeTMpOBaHNe, CTATUCTHUECKast 00pab0TKa TaHHBIX).

JleMoHCTpaum:

[Toptpetsr: Y. dapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTObI MO3HAHUS KUBON TPUPOJIBI».

JlaGopaTopHble ¥ NpaKkTHYEeCKHe PadoThI:

[TpakTuueckas padora Ne 1. «Mcnonb3zoBaHue pa3nIuyHbIX METOAOB MPU U3YUYEHUU
OMOIOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cUCTeMbI M UX OPraHU3al M.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiauydue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMocHcTeM M UX pa3HOOOpa3ue. YPOBHU OpraHu3aluud OHOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoleHOTHYECKH ), OroCc]epHBIi.

JleMoHCTpaum:

Tabnuiel 1 cxembl: «OCHOBHBIE TIPU3HAKHU KU3HWY», « Y POBHU OpTraHU3AINU KUBOU
MIPUPOJIBI.

O6opynoBanue: Mojienb Mosiekybl JIHK.

Tema 3. XuMu4ecKknil COCTAB M CTPOCHHE KJIETKH.

XUMUYECKUN COCTaB  KJIETKU. XHMHYECKHE DJIEMEHTBI: MaKpOXJIEMEHTHI,
MUKpO3JieMeHThl. Bosia 1 MuHepanbHbIE BELIECTBA.

@OyYHKIMU BOJIBI 1 MUHEPAJIbHBIX BEILIECTB B KiieTKe. [loaepxanue 0CMOTUYECKOTO
Oananca.

benku. CoctaB u crTpoeHHe O€lIKOB. AMHHOKHCIOTHI — MOHOMEPHI OENIKOB.
He3zameHumble M 3aMEHMMblE AMMHOKHCIOTBHL. AMMHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbI OCIKOBON MOJEKY/bl (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YCTBEPTHUUHAS
CTPYKTypa). XMMHUECKHe cBoWcTBa OenKkoB. buonornueckne pyHKun 6enKoB.

®epMeHThl — Ouosiornueckue kartanuzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIN
HeHTp, cyocrparHas cneuuduuHocts. Kodepmentsl. Buramunel. Otnuuns GepmMeHTOB
OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBonpl: MOHOcaxapuabl (TIOKO3a, pub03a U Je30Kcupr003a), Arcaxapuibl
(caxaposa, 1aKTO3a) ¥ MoJrucaxapuabl (KpaxMal, TIIMKOTeH, 1eJTi0a03a). buomornueckue
(GyHKINU yTIEBOAOB.



Jlumuaer: Tpuraunepuabl, Gochonunuasl, crepounsl. ['napopunsHO-THAPODOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JMIHUI0B KAK UICTOYHUKOB YHEPTUU.

Hyxnennosbsie xucnotel: JJHK n PHK. Hykneornabl — MOHOMEpBI HYKIIEMHOBBIX
kucioT. Ctpoenune u ¢pynkuun JJHK. Ctpoenne n dpynkiuu PHK. Buner PHK. AT®:
CTpOEHUE U (PYHKIIHH.

[TuTosorus — Hayka o kietke. Kilerounas Teopust — npuMep B3aUMOJIEHCTBHS UIEH
¥ (aKTOB B HAYYHOM MO3HAHUHU. MEeTO/1bl U3YUYEHHUS KIIETKH.

Knerka kak wnenocTtHast xuBasg cuctema. OOIiue NpPU3HAKM KIIETOK: 3aMKHYyTas
HapyxHasi MeMmOpana, monekynsl JIHK kak renmernueckwii anmapar, cucreMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHuUecKass U mpokapuoTudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTHuueckoil kinerku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapruOTHYECKON
kJeTkd. OCHOBHBIE OTJIMYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KIETOYHAs CTEHKA, TIJMKOKAIMKC, HX
¢yukuuu. Ilnazmatnueckas meMmOpana, €€ cBoiicTBa M ¢QyHKuuu. lluTomnmasma u eé
opranounsl. OnpHomemOpanHble opraHouasl kietku: OIIC, anmapar [onbmxwy,
an3ocoMbl.  [lonyaBTOHOMHBIE  OpPraHOWIbl  KJIETKU: MHUTOXOHAPWUHU, IUIACTUIBI.
[TpoucxoxaeHre MUTOXOHAPHUI U TutactuA. Buasl mnactun. HememOpaHHble opraHou/ bl
KJIETKUA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LUEHTPHOIH, PECHUYKH, KIYTUKH. DYHKIUU
OpraHOWJO0B KJIETKU. BKiItoueHusl.

SAnpo — perynaropHslid ueHTp kieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapuoIlula3Ma, XpOMaTHH, SIIPBIILKO. XPOMOCOMBI.

TpaHcHoOpT BELECTB B KIIETKE.

JleMoHCTpaunm:

[Toprpetsr: A. JleBenryk, P. I'yk, T. IlIBanmn, M. Ilneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkusnc, P. ®panxnun, K. M. bap.

Huarpammbl: «PacnpeneneHne XMMHYECKUX 3JJIEMEHTOB B HEKHUBOW MPHUPOJILY,
«PacnipenienieHe XMMHYECKUX 3JIEMEHTOB B JKUBOU MIPUPOJIEH.

Tabmuuet u cxembl: «llepmonuyeckas TabaUMLAa XUMHUYECKUX DBJIEMEHTOBY,
«CTpoeHue MoJeKynbl BOAb», «buocunTe3 Oenka», «CTpoeHHEe MOJEKYNbl Oenkay,
«Ctpoenne dhepmenta», «Hyknennorsie kuciotel. JIHK», «Ctpoenue monexynsr ATDy,
«CTpoeHue 3yKapuoTHUECKOM KiIeTKn», «CTpoeHHe KUBOTHOM KIEeTKW», «CTpoeHue
pacTUTENbHON KIeTKW», «CTpOEHHE IPOKAPUOTUYECKON KIETKN», «CTpoeHue sapa
KIIETKN», «YTIIEBOAB», «JIunuas».

O6opynoBaHue: CBETOBOM MHUKPOCKON, 000OpyAOBaHUE JUIsI  MPOBEIACHHS
HaOJII0/IEHN A, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIIPENAPaThl pACTUTEIbHBIX, JKUBOTHBIX
U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGopatopnast pabota Ne 1. «M3ydeHne KaTaquTUIECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMusIa3bl WK KaTajaasbl)y.

Jlaboparopnast pabota Ne 2. «/3ydeHne CTpoeHUs KIETOK PACTCHHM, JKUBOTHBIX H
OakTepHii 101 MUKPOCKOIIOM Ha FOTOBBIX MUKPOIPENapaTax U uX OMHCAHUE).



Tema 4. ) KusHenaeaTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTa00MM3M. AcCUMWIAIUSA (TUIaCTUYECKUM OOMEH) u
TUCCUMIIISIMS  (PHEpreTHUeckuit oOMeH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
Merabonu3Ma. Pollb 3aKOHOB COXpaHEHUsI BEIIECTB M SHEPrUU B IOHUMAHHUHU
MeTaboIn3Ma.

Tunbel obmeHa BemiecTB: aBTOTPOdHBIN U rerepoTpodubiid. Ponb ¢GepmeHTOB B
oOMeHe BeIeCTB U MPeBpaleHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBas U TeMHOBasi (a3l (oTocuHTe3a. Peakunu (orocunTesa.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3a JUIsl )KU3HU Ha 3emie. BausHue
yCJIOBUHM cpenbl Ha (OTOCHMHTE3 M CIOCOOBI TOBBIIIEHUS €Tr0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHUII.

XeMocHuHTe3. XeMOCUHTE3UPYIOIue OaKTepun. 3HAUCHUE XEeMOCUHTE3a JIJIsl )KU3HU
Ha 3emuie.

OHepreTudyeckuii OOMEH B KJeTKe. PaciiensieHue BeIIeCTB, BBIJCICHUE W
aKKyMYyJIMPDOBaHUE SHEPIHMM B KIETKE. DTalbl HEpreTudeckoro obmeHa. [ mukonms.
bpoxenune wu ero Buapl. KucnopomHoe oxuciaeHue, WM KIETOYHOE JIBIXaHUE.
OxucnutenbHoe pochopunupoBanue. IPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuuu matpuunoro cunresa. 'enetnueckas undopmanus u JJHK. Peanuzanus
reHeTuyecko uHpopmanuum B KiIeTke. [eHeTWYecKuid KOJI H €ro CBOMCTBa.
Tpanckpunuus — matpuunbii cuHTe3 PHK. Tpancnsuus — Ouocunrte3 Oenka. DTambl
tpancisanuu. KogupoBanne aMuHOKUCIIOT. Posib pubocom B OnocuHTE3€e Oelka.

Heknerounsie ¢opmbl xu3HM — BHpychl. Mctopus otkpeitus BupycoB (/1. WU.
NBanoBckwmii). OCOOCHHOCTH CTPOCHUS M JKU3HEHHOI'O ITMKJIa BUPYCOB. bakrepuodarmu.
bosesHn pacteHui, KUBOTHBIX M 4YEJIOBEKAa, BbI3BIBAEMbIE BHUpycamH. Bupyc
ummyHo iepunura yenoeka (BUY) — BozOyaurens CIIM[{a. OGpaTHast TpaHCKPUIIIINS,
peBepTasza u uHTerpasa. [lpodunakrtuka pacnpocTpaHeHHs: BUPYCHBIX 3a00JI€BaHUN.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /I. 1. UBanoBckui, K. A. Tumupsses.

Tabmumpel w  cxembl: «Tunbel murasus», «Merabomu3sm», «MHTOXOHAPHUSY,
«JHepreTuueckuii  oomen», «Xmoporact», «®PotocuHte3», «Ctpoenne JIHK»,
«Ctpoenne u (QyHkumonupoBanue reHa», «CuHTe3 Oenka», «['eHeTHyecKui KOIY,
«Bupyce», «bakrepuodparn», «Ctpoenune u >xku3HeHHBIM 1ukn Bupyca CIIN/a,
Oakrepuodara», «Permkanus JJTHK».

O6GopynoBanue: wMoaenu-anminkanun «Yasoenue JIHK wu  tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTkn», Mojieib cTpykTypbl JJHK.

Tema S. PazMHoKeHHe U MHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Krnetrounslif 1Mk, UK )KU3HEHHBIN MK KiIeTku. MuTepdasza u muto3. [Iporeccsr,
npoTekaromue B uHTepdaze. Permmmkamus — peakuuss marpuunoro cunrteza JHK.
CtpoeHue XpoMocoM. XPOMOCOMHBIA HaOOp — KapuOTHUI. J[MIUIOWIHBIN U TarIOUIHBIN
XpOMOCOMHBIE HaOopbl. Xpomatunbl. l[luToNormueckre OCHOBBI PA3MHOXKEHUS U
WMHJIUBUYaJIbHOTO Pa3BUTHUS OPraHU3MOB.

Henenue xnetku — muto3. Ctaguu muto3a. [Ipoieccsl, mpoucxoasiime Ha pa3HbIX
CTagusIX MUTO3a. BHOJOrMYECKUil CMBICIT MUTO3a.



[Iporpammupyemas ruGenb KJIeTKH — aronTo3.

@®opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecmojioe W mojioBoe. Buubl 0Oecrnosioro
Pa3MHOXKEHMS:  JICJICHHME  HaJBO€, TOYKOBAaHME OJHO- W  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VCKycCTBEHHOE KIOHUPOBaHUE
OpPraHMU3MOB, €r0 3HAYECHUE JJIs1 CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOTO.

Meiio3. Craguum wmeio3a. Ilporecchl, mpoucxoasiue Ha CTaguiax Meiho3a.
IToBenenne xpomocom B Meinoze. KpoccuHrosep. buosnornuecknii CMbBICT W 3HAYEHUE
Meuno3a.

["ameTorene3 — mporecc oOpa3oBaHMS TMOJOBBIX KJIETOK Yy >KMUBOTHBIX. [lojoBbIE
JKeJe3bl: CEMEHHUKH M sSMYHUKU. OOpa3oBaHUE W Pa3BUTHE TOJIOBBIX KIETOK — TaMeT
(cmepmaro3ou, siiIeKiIeTka) — CrepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
AULIEKIIETOK U criepMaTo3ouoB. OmnogoTBopenue. [laprenorenes.

NunuBuayansHOE pa3BHUTHE (oHTOTEHE3). OMOpHOHATBHOE pa3BHUTHE
(oMOpuoreHe3). Jranbl AMOPUOHAIBHOTO PA3BUTHSL Y TO3BOHOYHBIX IKUBOTHBIX:
IpoOJieHue, TacTpylsmus, opraHoreHes. IlocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHOHAIBLHOTO Pa3BUTHS: MpsIMoe, HenpsiMoe (InunHOYHOe). BiusHue cpeapl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUs: CTPOCHUE CEMEHH,
CTaJIuH Pa3BUTHSL.

JdeMoHcTpauum:

Tabmuupl u  cxeMbl: «®OpMbl  pa3MHOXKEHHS  OpPraHu3MoBy», «JlBoitHOe
OIUIOIOTBOPEHUE y LIBETKOBBIX PACTECHHI», «BerertaTMBHOE pa3sMHOKEHUE PACTEHUI»,
«/lenenue kinetku O6akTepuit»y, «CTpoeHUE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBDY,
«Knerounbi nukin», «Permmukanus JJHK», «Muto3», «Menosy, «IIpsmoe n Henpsamoe
pa3BuTHEe», «l'aMeToreHe3 y MICKONMUTAIOIIMX M YeloBeKa», «OCHOBHbBIE CTaJIUU
OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOII, MHKpOIpENnapaThbl «Cnepmaro3on bl
MJICKOIIUTAIOIIErO», «SIHleKIIeTka MieKkonuTamuero», «KapuokuHes B KiIeTKax
KOpEIlIKa JIyKa», MarHuTHash Mojelb-aniuukanus «Jlenenue knetkuw», moaens JHK,
MoJieTh MeTada3HONH XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «HabGmroneHne MuTo3a B KIETKaX KOHYMKA KOpEITKa
JyKa Ha TOTOBBIX MUKPOITpENapaTaxy.

JlaGopatopnas padora Ne 4. «/3ydyeHne CTpPOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpenmeT m 3amaum reHeTuku. Mctopus pa3BUTHS T€HETUKU. Poiib LHUTOJIOTMU H
AMOPHOJIOTUM B CTAHOBJICHWU TCHETHKU. BKiIaa poccHCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTUE TEHETUKU. MeToapl TeHETUKU (TUOPUIOJOTHYECKUN, UUTOTCHETHUYECKUN,
MOJICKYJISIpHO-TeHeTHYeCKuii). OCHOBHBIE TEHETHYECKUE TIOHATUA. | eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUN.



3aKOHOMEPHOCTH HACJIEIOBaHMsI TPU3HAKOB, YyCTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHoe cKpelrBaHue. 3aKOH €AMHO0-00pa3us THOPUJIOB MEPBOTrO MOKOJICHUS.
[IpaBuio qoMuHHpOBaHUS. 3aKOH PacCHICIJICHUS MPU3HAKOB. | 'MMOTE3a YUCTOTHI raMeT.
[TonHOE M HEMOJHOE TOMUHUPOBAHHUE.

JlurnOpuHoe CKpelnuBaHue. 3aKOH HE3aBUCHMOIO HAcCJEAOBaHHUS IPU3HAKOB.
[luToreHeTUYECKUE  OCHOBBI ~ JUTHOPUAHOTO  CKpEIIUBaHUS.  AHAIM3UPYIOIIEE
CKpemuBaHue. M crnofb30BaHUE aHAIM3UPYIOMIETO CKPEUIMBaHUSA ISl ONpeAesICHUs
TEHOTHUIA OCOOHU.

CuemieHHOe HacienoBaHue mnpusHakoB. Pabota T. Moprana mo crenjieHHOMY
HACJIEIOBAHUIO TeHOB. HapymeHune ClenieHns TEHOB B pe3yIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TeOpUs HACIEACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

I'enetnka mnona. XpOMOCOMHOE ONPEACICHUE TM0Ja. AYTOCOMBI H TOJIOBBIE
XpOMOCOMBI. ['oMoTrameTHbIe U rereporaMeTHbie opranu3mMel. HacienqoBanue npu3HaKkoB,
CLUEIUICHHBIX C MOJIOM.

N3MeHunBOCTh. BUibl ©”3BMEHYMBOCTH: HEHACJIEACTBEHHAs M HaclieacTBeHHas. Posib
cpelbl B HEHACIEACTBEHHOM HM3MEHYMBOCTH. XapaKTEpUCTUKA MOJIU(DUKAIIMOHHON
W3MEHUMBOCTU. BapuwallMoHHBIM psii W BapuanvoHHas kpuBas. Hopma peakiuu
npu3Haka. KojnuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKKA M X HOpMa peakiuu. CBoOWCTBA
MOAU(PUKAITMOHHON H3MEHUUBOCTH.

HacnenctBenHnasi, wWiIM  TE€HOTUIIMYECKas, HM3MEHUMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Meio3 M T0JIOBOM TpollecC — OCHOBAa KOMOWHATHBHOW M3MEHUYHBOCTH.
MyrtanronHass u3MeHUMBOCTh. Krnaccudukanuss MyTauuid: TeHHblE, XPOMOCOMHBIE,
reHoMHbeie. Yactora © TOpUuMHBL MyTanuid. MyTareHHele  (akTopbl.  3aKOH
TOMOJIOTUYECKHUX PSAJIOB B HacaeacTBeHHOM n3MeHunBoctu H. 1. BaBumnosa.

BHesnepHas HaclieICTBEHHOCTh U U3MEHUYNUBOCTD.

I'eneruka yenoseka. Kapuorumn yenoBeka. OCHOBHBIE METO/IbI TEHETUKHU YEIIOBEKA:
ICHEAJIOTHYCCKHUM, OJIM3HEIOBBIN, ITUTOTCHETUYCCKUN, OMOXUMUYECKHUHN, MOJICKYJISIPHO-
T€HETUYECKHII. CoBpemMeHHoe ONpeeICHUE TE€HOTHIIA: MOJTHOT€HOMHOE
CEKBEHHPOBAaHWE, TEHOTHUNHMPOBaHWE, B TOM uyucie ¢ nomomblo [II[P-ananu3za.
HacnencTtBeHnble 3a001eBaHus YeI0BEKa: TeHHbIC 00JE3HH, O0JIE3HU C HACIIEACTBEHHOMN
MPEIPacoNOKEHHOCTBIO, XpOMOCOMHBIE Oosie3HH. ComaThyecknue M T'eHepaTUBHbBIC
myTaruu. CTBOJIOBbIE KJIETKU. [IpUHIUIIBI 370poBOTO 00pas3a >KU3HU, AUATHOCTHKH,
npodMIaKTUKK W JIGUYEHHs]  TeHeTHYeCKuX  Oomne3Heidl. Meauko-reHeTHudecKoe
KOHCYJIbTUPOBaHHUE. 3HAUYCHUE MEIUIIMHCKON N'€HETHUKH B MPEAOTBPAIICHUU U JICYECHUH
TreHETHYECKUX 3a00JI€BaHMI UyeIoBeKa.

JleMoHCTpaLHu:

[Toprpersr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. Y. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPUAHOE CKpEIIMBAHHE W €Tr0 IUTOTeHEeTHYecKas
OCHOBa», «3aKOH pacCHICIUICHUS U €ro LUTOI€HETHYECKas OCHOBa», «3aKOH YHMCTOTHI
ramet», «JurubpuaHoe ckpemuBanuey, «lluTomoruyeckne OCHOBBI AUTHOPUIHOTO
CKpeIMBaHUDY, «Meno3y, «B3auMoIeicTBUE aJUIENIbHBIX T€HOBY, «] €eHETUYECKUE KapThl
pacTeHui, SKUBOTHBIX UM  4YeJoBeka», «l'eHeTuka 1moja», «3aKOHOMEPHOCTH



HAaCJIEAO0BaHus, CLEIUIEHHOIO ¢ MOJoM», «KapuoTunel 4emoBeka U KUBOTHBIX», «Buibl
U3MEHUYUBOCTHY, «MoaupukaunoHHas U3MEH4YUBOCThY», «HacnenoBanue pesyc-
dakropay, «['eHeTrka rpynn KpoBu», « MyTallMOHHAs ©3MEHUYHUBOCTH.

O6opynoBanue:  MoJenu-ammiaukauuu  «MOHOTMOpUIHOE  CKpEIIMBaHHUE,
«HemnonHoe nomuHupoBaHuey, «JIurudpuaHoe ckpemuBanuey, «llepekpéct xpoMocom,
MHUKpPOCKON M MuKponpenapaT «lpo3zopuna» (HopMa, myrauuud (OpMblI KpbUILEB U
OKpackH Tena), repoapuii «I'opox moCeBHOI.

JlaGopaTopHble M NpaKTHYecKHe padoOThI:

Jlaboparopnast pabora Ne 5. «lM3ydyenuwe pe3ynbTaTOB MOHOTUOPHUIIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS y Ip030(UIIbI Ha TOTOBBIX MUKpOIpENapaTaxy.

Jlaboparopnast pabora Ne 6. «U3yueHue MoaMPUKAIMOHHOW H3MEHYMBOCTH,
MMOCTPOEHNE BaPUALIMOHHOTO PSAJIa U BAPUALIMOHHON KPUBOIN».

Jlaboparopnast pabora Ne 7. «AHanu3z MyTauuid y Jpo30(uibl Ha TOTOBBIX
MUKpOIIpEenapaTax».

[TpakTudeckas pabota Ne 2. «CocTaBieHHne U aHAIN3 POJAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpoIEecC. 3apOKICHUE CEIEKIUH U TOMECTUKAUA. YUYEeHHE
H. 1. BaBwioBa 0 1ieHTpax MPOUCXOXKIEHUSI U MHOT0OOpa3usi KyJbTYPHBIX PaCTEHUHU.
LleHTpBI MPOUCXOXKICHUS TOMAIIHUX )XKUBOTHBIX. COpT, NOpOAa, IITAMM.

CoBpeMeHHbIE METOABI CeJeKIMH. MaccoBbIM U HMHANUBUIYAIbHBIM OTOOPHI B
CEJeKIMM pacTeHHii © JKUBOTHBIX. OIeHKa 3KcTepbepa. biM3kopoacTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras auHus. CkpeluBaHue YUCThIX JUHUNA. ['eTepo3uc,
win rulOpunHas cuina. HepojcTBeHHOe ckpemuBaHue — ayrOpuauHr. OTtnanéHHas
rubpuanzanus U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 M MOJYYEHHUE TMOJIMUILIONIOB.
JIoCTHKEHUS CEIeKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHoiorusa kak orpacib NpoU3BOACTBA. [ eHHAst HHXKEeHepus. DTanbl CO3AaHus
pexomOunantHoit JIHK wu TpaHcrennsix opranm3moB. Kiierounas uWHXKeHepuUs.
Kierounsle KynbTypbl. MHUKPOKJIOHaJIBbHOE pa3sMHOXKEHUE pacTeHuid. KnoHupoBanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX OPraHM3MOB. OKOJOTHYECKHE U
strueckue npodaemel. 'MO — reneTnyecku MOAUPHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypum, I'. /[. Kapneuenko, M. @. 1BaHOB.

Tabnuiel u cxembl: kapta «leHTpbl MPOUCX0KACHUS U MHOTO00pa3us KyJIbTyPHBIX
pacrenunit», «llopoasl nomamHUX JKHUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpAaCTEHHI»,
«Otnanénnas rubpunuszanus», «Paboter akagemuka M. @. UBanoBay, «[lomumionausy,
«O0bekThl  OmoTexHonorum»,  «KieTtouHble  KymbTypbl ¥ KJIOHHUPOBAHHEY,
«KoHCTpyrnpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJSKH IUIOJOB M KOPHEIUIOAOB TUKUX (OPM M KyJIbTYpPHBIX
COpPTOB pacTeHuid, repbapuii «CenbCKOX035HCTBEHHBIC PACTSHUS.

JlabopaTopHble M NpaKTHYeCKHe PadoOThI:

Oxkckypcusi «OCHOBHBIE METOJIBI M JOCTHXKEHUS CEJIEKIIMU PACTEHUN U KUBOTHBIX
(Ha CeNeKUMOHHYIO CTAHIMIO, TUIEMEHHYI0 (hepMy, COPTOHCIBITATEIbHBINA YYacTOK, B
TEIUTMYHOE XO0341CTBO, JIA0OPATOPHIO arpPOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBoIIOIHOHHAS OHOJIOTHS.

[IpeanochlIkn BO3HUKHOBEHUS 3BOJIOLMOHHOW TEOPUHU. DBOJIOLMOHHAS TEOPUS U
e€ MecTto B Ouosiornu. BiusHuEe SBONIIOIMOHHOM TEOpPUM HAa pPa3BUTHE OUOJIIOTMH U
JIpPYTUX HayK.

CBuuerenscTBa  3BOJIIOLUU. [TaneoHnTosornueckue: MOCJIEIOBATENILHOCTh
MOSIBJICHUS] BHJIOB B  MAJCOHTOJIOTMUECKOW  JIETONMUCH, TEpPeXOaHble  (HOPMBL.
buoreorpaduueckue: cxoacTBo U paznuuue payH u Gpiop MaTEpPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKUE: CXOJICTBA U pa3nuuus HSMOPHOHOB  pa3HBIX  BHUJIOB
MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpTraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKUE:  CXOJACTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METAa0O0JIMYECKHX IMyTel Yy Bcex
OpraHU3MOB.

OpomonnonHas teopust Y. lapsuna. [Ipeanocsuiki BOZHHKHOBEHHUS JApPBUHU3MA.
JIBuKyiue Cuibl 3BOJIOUMK BUAOB 1O JlapBuHY (M30BITOUHOE DPAa3MHOKEHHE IPHU
OTrpaHUYEHHOCTH PECYPCOB, HEONpPEeIeIEHHAs] U3BMEHYMBOCTh, O0pbh0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Boouu (CTD) u €€ OCHOBHBIE TTOJIOKEHUS.

Muxkposomtonus. [lomynsuus kak eIrHNLIA BUA U SBOJIOLUU.

JBwxymiue cuibl ((haKkToOpbl) IBOIIOIMK BUIOB B IPpUPOie. MyTallMOHHBIN MPOIECC
¥ KOMOMHATUBHAs M3MEHYMBOCTH. [lomynsuroHHbIe BONHBI U Apei¢ reHoB. M3omsamus u
MUTpALHSL.

EctectBennslii  oTOOp — HampaBisiromuii  ¢akrop aBomonun.  Dopmbl
€CTECTBEHHOT'0 0TOOpA.

[TpucrocobneHHOCT,  OpPraHU3MOB  KakK  pe3yinpTaT 3Boiouud. [Ipumepsr
npucrnocoOaeHuil y opranu3MoB. ApoMop(o3bl U UAHO-aAANTALINH.

Bun u Bugoo6pazoBanne. Kpurepuu Buna. OcHoBHBIE (HOpMBI BHI000pa30BaHUS:
reorpaguueckoe, IKOJIOrH4ecKoe.

MakposBomtonusi.  DopMbel  3BOIIOIMH:  (uieTuyeckas,  IUBEPreHTHas,
KOHBEpIeHTHas1, napasenbHas. HeoOpaTuMocTh 3BONIOIUY.

[TpoucxoxaeHue OT HeCHeUaJIM3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanusanus. AfanTuBHAas paaralysl.

JdeMoHcTpauum:

[Toprpetsl: K. JIunnei, XK. b. Jlamapk, Y. dapsusn, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, @. Mromiep, A. H. CeBepiios.

Tabmuupel u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoJIblln
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl O0pHObI 3a CYIIECTBOBAHHE,
«EctectBennslii oT60p», «MHOroobpasue copToB pacteHui», «MHoroodpasue mopon
KUBOTHBIXY», «[lomynsimumy, «MyTauMoHHas U3MEHUYHMBOCTHY, «ApomMopdo3bl»,
«Umnoamanranuny, «O0mas aerenepamusy, «JBmwkymme cuibl 3Bomonmm», «Kapra-
cxema wMmapumpyra nyrtemectsus Y. [lapBunay, «boprba 3a cymiecTBoBaHHEY,



«I[Ipucnoco6ieHHOCTh OpPraHU3MOBY, «['eorpagpuueckoe BHUZI000pa30oBaHMey,
«DKOJIOTHYECKOE BU000PAa30BAHHEN.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH, HAOOP
IUIOJIOB M CeMsH, Koyuiekuus «lIpumepsl 3alIMTHBIX NPUCIIOCOOTIEHUI y >KMBOTHBIXY,
Monenb «OCHOBHbIE HaNpaBlCHUS SBOMIOLMHW», O00bEMHas Moxaenb «CTpoeHue
TOJIOBHOTO MO3ra IO3BOHOYHBIX».

buoreorpaduueckas kapra Mupa, komiekuus «PopMbl COXpPaHHOCTH MCKONAeMbIX
KUBOTHBIX M pacTeHMi», mojenb anmuukauus «llepekpéct Xxpomocom», BaXKHbIE
npenapatel  «Pa3BuTtme  Hacekomoro», «Pa3BuThe JATyIIKW», MHKpOIIpenapar
«/Ipo3zodunay» (Hopma, MyTanuu (pOpMbI KPbUIbEB U OKPACKH TENA).

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 1. «CpaBHeHHE BHIOB 10 MOP(OIOTHIECKOMY
KPUTEPUION.

JlaGoparopnast pabora Ne 2. «OmnmucaHue MNPUCTIOCOOJICHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBEHUE M pa3BUTHE KM3HH Ha 3emuie.

JloHayuHblE TIPEICTAaBICHUS O 3apOXKIEHHMM Ku3HU. HayuHele runoressl
BO3HUKHOBEHHMSI KM3HM Ha 3emiie: a0MoreHe3 W NaHchepMus. XUMHUYECKas SBOJIOLMS.
AOGHOTeHHBIN CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBLHOE
NOJTBEPKICHUE XUMUYECKOM 3Boonnu. HauanbHble 3Tanbl OMOJI0THYECKOM 3BOJIOLIUH.
['mnoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
npoTOKIEeTKH. [lepBble KIeTKU U uX 3BoJtoLus. POpMUPOBAHHE OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

Pasutne xu3Hm Ha 3emiue mo spaMm M nepuonam. Kartapxen. Apxeinckas u
nporepo3oiickas 3pel. [lameo3olickas 3pa u €€ mepuoabl: KeMOPHUHUCKUN, OPIOBUKCKHU,
CUJIypUNCKUH, 1€BOHCKHUI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030¥icKast 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickas apa u €€ nmepuo/ipl: MajseoreHOBbI, HEOT€HOBBIN, aHTPONOTCHOBBIH.

XapakTepuCcTHKa KJIMMaTa MW TIeoJIOTMYeCKMX mpoueccoB. (OCHOBHBIE 3Talbl
ABOJIIOLIMM PACTUTENILHOTO M KMBOTHOTO MHUpa. ApoMOp(o3bl y pacCTEHUI U KUBOTHBIX.
[TosiBieHue, pacBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MHupa Kak oOTpaxkeHue HBomonuu. OCHOBHbIE
CUCTEMATHUYECKHUE IPYIIIBI OPTaHU3MOB.

DOBOJIOLMS YeloBeKa. AHTPOMOJOTUs Kak Hayka. Pa3BuTHe NpeacTaBiIeHH O
MPOUCXOXKICHUH 4YeJoBeKa. MeTopl u3ydeHus: aHTpornorene3a. CXoicTBa M pa3inyus
4eJI0BEKa U )KUBOTHBIX. CUCTEMATHUUYECKOE TI0JI0)KEHHUE YEIIOBEKA.

JBuxymume cuibl (pakTtopbl) aHTpororenesa. HaciencTBeHHas M3MEHYUMBOCTh U
ecTecTBEHHBI 0TOOp. OOIEeCTBEeHHBIN 00pa3 KU3HH, W3TOTOBIECHHUE OPYAHUN Tpyna,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
yMenbii, YenoBek npsaMoxonsimui, YenoBek HeaHAEpTalbCKUM, YelOBEK pa3yMHBIN.
Haxonkm #cKoOmaembIX OCTaTKOB, BpPEMs CYIIECTBOBAHHUA, OOJIACTH PACHpPOCTPAHEHHS,
00BEM IrOJIOBHOTO MO3ra, 00pa3 *KHU3HHU, OPYAHUSL.



Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachkl: €BpONEOMJIHAs (€Bpaszuiickasi),
HEerpo-aBcTpajonHas (PKBaTOpUajbHas), MOHIOJOHMIHAA (A3MATCKO-aMEpPUKaHCKasl).
UepTsl MOpUCIIOCOOICHHOCTH TMPEACTABUTENIEH YEIIOBEYECKUX pPac K  YCIOBUSAM
cyuectBoBaHus. EnuHcTBO yenoBeyeckux pac. Kputuka pacusma.

JdeMoHcTpauum:

[Toptpetsr: @. Pequ, JI. [Tactep, A. . Onapun, C. Musiep, I'. FOpu, Y. lapsuH.

Tabmuupt u  cxembl: «Bo3nukHoBenune ConaHeyHOM cucteMmbl», «Pa3Burtue
OpraHNUYEeCKOro MUpay, «PacturenpHas KJIETKa», «KuBoTHas KJIETKa»,
«IIpokapuornueckass kinerka», «CoBpeMeHHasi CHCTeéMa OpPraHMYecKOoro MHpay,
«CpaBHEHHE AHATOMUYECKUX YEPT CTPOCHMSI YEJIOBEKA U YEIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE M€CTa MaJIEOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«/IpeBuevimme mrogu», «/peBHme smromm», «llepBele  COBpPEMEHHBIE  JIOINY,
«YenoBedyeckue pachb».

O6opynoBanue: mynsbku «lIpoucxoxaenue udenoBeka» (OIOCTHI aBCTpAIONUTEKA,
MUTEKAaHTPOIIa, HEeaHJepTaliblla, KPOMAaHbOHIIA), CICMKUA WA U300paKEHUS KaMEHHBIX
opyAuid  TEpBOOBITHOIO  4YeloBeKka  (KaMHU-YOIIepsl,  pybuna,  ckpeOna),
reoXpoHOJIoTHYEeCKass Tabnuia, KoJulekiusi «®DopMbl COXPAaHHOCTH HMCKOMAeMBIX
KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M MpakTHYeCKHe PadoThI:

[Tpaktunueckass pabora Ne 1. «M3ydeHue HCKOMAeMbIX OCTaTKOB pAacTEHUN U
YKUBOTHBIX B KOJUICKIUSX).

DKCKypcusi « DBOJIIOIUS OPTraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIHN
WJIM KpaeBeIUECKU My3ei).

Tema 3. Opranu3mbl 1 OKPYKAKOIIAA cpeaa.

OKoJorusi Kak Hayka. 3aJadd MU pPasfesibl dKOJOTMU. MeToabl 3KOJIOrMYECKHX
UCCIIeIOBaHUI. DKOJIOrH4eCKO€ MUPOBO33PEHIE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, MOYBEHHas,
BHYTPUOPTraHU3MEHHAS.

Oxonornyeckue  (aktopel.  Kiaccudukamuss — skomormdeckux — GaxTopos:
abuoTuveckue, OMOTUYECKUE U aHTPOTIOTeHHBIE. [[eficTBUE sKoIorndeckux (GakTopoB Ha
OpraHU3MBlI.

AbGuotuueckue (akTOpbl: CBET, TEMIEparypa, BIAKHOCTh. DOTONEPHOIU3M.
[TpucniocobneHust OpraHu3MoB K JEHCTBUIO aOMOTHUYECKUX (akTopoB. buonormueckue
PUTMBI.

buotnueckue ¢daktoppl. Buapl OMOTHYECKMX B3aMMOJICUCTBUN: KOHKYPECHITHS,
XHUIIHUYECTBO, CcUMOM03 u ero ¢opmel. [lapazuTusm, Koomepamus, MYyTyallu3M,
KOMMEHCaIN3M  (KBAapTUPAHCTBO, HaxXJIEeOHWYECTBO). AMEHCalu3M, HEUTpaIU3M.
3HayeHne OMOTHMYECKMX B3aUMOJCHCTBHMI Ui CYHNIECTBOBAHUS OPTraHU3MOB B
NPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XAPAKTEPUCTUKU NOMYISIMU. OCHOBHBIE MTOKA3aTENN MOMYJISLUU:
YHCJIEHHOCTb, MJIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUTpanus. J(uHamuka
YHUCJIEHHOCTH MONYJIALMU U €€ peryJsuus.

JdeMoHcTpauum:



[Toptpetsl: A. I'ym60apaT, K. ®@. Pynbe, O. ['ekkens.

Tabmuupel u cxemsl: kapra «llpupomnbeie 30HBI 3emau», «Cpeapl oOUTaHUS
opranusmoB»,  «®otonepuonuzm»,  «llomymsamum»,  «3aKOHOMEPHOCTH  pocTa
YHUCJIEHHOCTH MONYJIALNA UHPY30pUU-Ty(henbkun», «[Inuiesbie nenm».

JlaGopaTopHble M MpaKkTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTCHUN U3
pa3HBIX MECT OOUTaHUSD.

Jlaboparopnast pabora Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckass padora Ne 2. «lloacu€r TIOTHOCTH TOMYJSALMM Pa3HBIX BHUIOB

pacTeHun».
Tema 4. CooduiecTBa M IKOJOrH4ecKHue CHCTEMBI.
CooOmecTBO oOpranu3mMoB — OuorieHo3. CTpyKTypel OHOIIEHO3a: BHIOBAasi,

pOCTpaHCTBEHHas!, Tpopuueckas (nuiesas). Buasl-nomuHanTsl. CBsi3u B OMOLIEHO3E.

Dkonoruyeckue cuctembl  (9kocuctemsbl). [lomsitue 00 dKOcUCTEME U
ouoreoneHo3e.  DyHKUMOHAIbHbIE  KOMIIOHEHTHl ~ 3KOCHUCTEMBI:  MPOJYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemIECTB M TMOTOK HSHEPTUU B SKOCUCTEME.
Tpoduueckue (mumieBbie) ypoBHH 3KocucTeMbl. llumeBsie nenu u cetn. OCHOBHBIE
MOKa3zaTela JKOCHUCTeMBl: Ouomacca, MPOAYKIHS. OKOJIOTHYECKHE ITHUPAMUIIBL:
MPONYKIIMHM, YUCICHHOCTH, Ouomaccbl. (CBOHCTBa 9KOCHCTEM: YCTOWYHUBOCTD,
camoperyisinus, pazsurue. Cykieccus.

[IpupoHbIE PKOCHCTEMBI. DKOCHCTEMBI O3€P M PEK. DKOCHUCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOTI'O JIECa.

AHTpPOIIOTr€HHbIE OKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpO603KOCUCTEMBI.
Bbuonornyeckoe u X035HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpa3ue kak (¢aktop ycToHuuBOCTH dKocucTeM. CoxpaHeHue
OMOIOTHYEeCcKOro pa3HooOpasus Ha 3emiie.

Yuenue B. W. Bepnaackoro o Ouocdepe. I'panHunpl, coctaB U CTpyKTypa
ounocdepsl. JKuBoe BemecTBo u ero pyHKuu. OcobeHHOCTH OHoCc(ephl KaK II00aaIbLHON
AKOCUCTeMBI. JInHaMHU4YecKoe paBHOBECHE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB MW OHOT€OXMMHYECKHME LHUKIBI 3JEMEHTOB (yriepoja,
a30Ta). 30HATBLHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIITH.

UYenoeyectBo B Omochepe 3emmm. AHTpOTNOreHHBbIE H3MEHEHHS B Ouocdepe.
['moGasibHBIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHUE NPHUPOABI U YenoBedecTBa. CoxpaHeHUe OHOpazHOOOpa3usi Kak
OCHOBa ycToitunBocTH Onocdeprl. OCHOBA PALMOHATBLHOTO YHPABICHUS HMPUPOTHBIMU
pecypcamMu U X ucrolib3oBaHue. JlocTikeHus GMOJIOTUU U OXpaHa MPUPO/IBL.

JleMoHCTpaLHuU:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «[Iumesble nenu», «bHOLIEHO3: cOCTaB M CTPYKTYpay,
«[Ipupoansie coobuiecTBay, «Llenn nuranusy», «Jkonorudeckas nupamuaay, «buocdepa
U 4eJIOBEK», «DKOCUCTEMA HIMPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOIO JIECA,
«buorieno3 Bomoémay, «ArporeHo3», «lIpumepHble aHTpONOreHHbIEe BO3ICHCTBUS Ha



Ipupoay», «BakHeWIre UCTOYHNUKH 3arpsi3HEHUS BO3/lyXa M IPYHTOBBIX BOA», «IlouBa
— BaxHeWmass cocraBismoomas —oOuochepr», «DakTopel  Aerpajaluyd  MOYBY,
«ITapHuKOBBIH 3P PeKT», «DaKTOphl paAOaKTUBHOIO 3arpsi3HEeHUs Ouocheprl», «Oomas
cTpykTypa Ouocdhepr», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA KpaH
onocdepr», «Kpyrosopor yriepoaa B 6uochepe», «Kpyropopor azora B mpupoae».
OOGopynoBanue: Mojelb-anmmuiukanus «Tunudyasle  OHOLIEHO3BI», repOapuil
«PactutenbHple coolmiecTBa», Kosulekuuu «buoneHosy, «BpenuTtenun BaKHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYJBTYp», repOapuu M KOJUIEKIMM pPAaCTEHUH M KUBOTHBIX,
NPUHAUIEKAIIME K Pa3sHbIM 3KOJOTMYECKMM TpyIIaM OofHoro Buaa, KpacHas kHura
Poccuiickoit denepannu, n300pakeHNUs OXpaHIEMbIX BUJIOB PACTEHUN U KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [NTPOI'PAMMEBI 110 BMOJIOT'MA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

Cornacao ®I'OC COO, ycraHaBiauBaroTCa TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
O0yJaloImMMHCA  TIPOTpaMM  CpeJHero  o0mero  oOpa3oBaHUS:  JUYHOCTHBIM,
METaNpeIMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pe3yJbTaTOB OCBOEHUsS mnpeamera «buonorus»
BBIJICJICHBI  CIIEYIOIIME COCTABJSIONIME: OCO3HAHUE OOYYAIOMIMMHUCS POCCUNUCKON
rpaXJaHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CAMOCTOATEIBHOCTH W
CaMOOIIpeICNICHUI0, HAJIMYME MOTHUBAIIMM K OOYYEHHUIO OHMOJIOTHH, IIeJIEHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHI JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIUIIUI pa3BUTHUSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS B CBOEH JNEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, TMPUCYIIMMU CHUCTeME OHOJIOrHuecKkoro oOpa3oBaHUs, HaIMYUE
AKOJIOTUYECKOTO TMPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€JIM W CTPOUTH >KU3HEHHBIE
TJIaHBL.

JInuHOCTHBIE pPE3yabTaThl OCBOCHHS mpeaMera «buosorus» pocTurarorcs B
€IMHCTBE Y4eOHON U BOCITUTATENILHOM JAESITEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU
POCCUMCKMMHU  COLMOKYJbTYPHBIMH, HWCTOPUYECKUMH U JYyXOBHO-HPaBCTBEHHBIMHU
[EHHOCTSIMH, TIPUHATHIMH B OOIIECTBE TpaBWJIaMU ¢ HOPMaMH TIOBEICHUS U
CIOCOOCTBYIOT IpolieccaM CaMOTO3HAHUSI, CAMOBOCTIMTAHUSL U CAMOPa3BUTHS, PA3BUTHS
BHYTPEHHEHN MO3ULHH JIMYHOCTH, NATPUOTU3MA, YBAXKEHUSA K 3aKOHY U INPABONOPIIAKY,
YeJIOBEKY TPyJa U CTaplieMy MOKOJEHUI0, B3AUMHOTO YBaXKEHUsI, OEPEKHOTO0 OTHOIICHUS
K KyJIbTYPHOMY HACJIEAUI0O U TPAAWLMAM MHOIOHAMOHAJIBHOTO Hapoaa Poccuiickoi
denepanuu, NPUPOJIE U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUs yueOHoOro mpenmera «bHomorus» TOMKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTH  OOyYaromuXcsi  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON  BHYTPEHHEH  IMO3WIMEH  JIMYHOCTH, CHCTEMOH  IIEHHOCTHBIX
OpUEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOCKJACHHUI, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
LIEHHOCTSIM POCCHICKOr0 OOIEeCTBa, pacIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
JIEATEIBHOCTA B TPOIECCE pEaM3allMi OCHOBHBIX HAaNpaBJICHUN BOCHUTATEIbHOU
JIEATEIbHOCTH, B TOM YKCJIE B YaCTHU:

1) rpaKIaHCKOT0 BOCIIUTAHUS:

c(HhOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYYAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO OOIIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, yBaKEHHE 3aKOHA H
MIPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MACSITEIBHOCTH TPH CO3JaHUHN Y4EOHBIX
MIPOEKTOB, PELICHUH Y4YEOHBIX U MO3HABATEIbHBIX 3a/1ay, BBHIMOJHEHUH OMOJIOTHYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH ONPEENATh COOCTBEHHYIO TMO3HUIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJCH C pa3HbIMU YOEKIECHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMH U
COIIMAIbHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOIO BBIMOIHEHUS YYCOHBIX,
MIO3HABATENBHBIX U HMCCIEN0BATENIbCKUX 3a]a4, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHHIO
ONIMOHEHTOB MPU 00CYKJICHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM IE€STENIBHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUUCKON TpaKJAHCKOM WICHTHYHOCTH, MNATPUOTHU3MA,
YBAKEHUS K CBOEMY HApoJay, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHO, ropaoctu 3a
CBOM Kpail, cBo PoaumHy, CBOW A3BIK W KyJIbTYpy, MOPOIUIOE H HACTOSAIIECE
MHOTOHAaIIMOHAJIBHOTO Hapoxaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUI0O U MaMITHUKAM MPUPOJBI,
JTIOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJ] POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OWoJOTUM, TOHMUMAaHUs 3HAYEHUS OWOJOTMM B TMO3HAHWU 3aKOHOB MPHUPOIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOT'O 0OIIECTBa;

uaeiHas yO0exJAEHHOCTh, TOTOBHOCTh K CHyXeHHI0O © 3amure OTedecTBa,
OTBETCTBEHHOCTbH 3a €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAaHUE JYXOBHBIX LIEHHOCTEW POCCUICKOr0 HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIC pEIICHMUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYUBOTO OYyIIEro;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM POAMUTENSAM, CO3JIAHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO IPUHATHS LEHHOCTEN CEMEWHOM JKM3HM B COOTBETCTBUM C TPAAULMAMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUYas JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUM;

MOHUMAaHWE YMOILIMOHATILHOTO BO3/IEUCTBHS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Ppa3HbIX BHUAAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBJIATH KaueCTBa TBOPUECKOU TIMYHOCTH;

5) ¢usunyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJIbTYPbl 310POBbSA U
IMOIMOHAJIBHOTO 0JIATOMOJIYYHS:

MOHUMAHUE W peain3alus 3J0POBOTO M Oe30macHOro obpaza KWU3HU (370pOBOE
nuTaHue, COOJIOJCHNE TUTHMEHWYECKUX TMPaBUI W HOPM, COATIAHCHPOBAHHBIA PEKUM
3aHATUN U OTAbIXA, peryisipHas pu3nueckas aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHONIICHHS K COOCTBEHHOMY (DM3MYECKOMY U TCHXHYECKOMY
310POBBIO;



MOHUMAHHUE LIEHHOCTHU MPAaBWJI MHIWBHUAYAJIbHOIO UM KOJUIEKTUBHOTO 0€30MacHOro
IIOBEJICHUS B CUTYalUsIX, YITPOXKAIOIINX 310POBBIO U KU3HU JIFOACH;

OCO3HAHME TIOCTEACTBUI W HENPUSATUS BPEIHBIX MNPUBBIYEK (yMOTpeOIeCHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCTIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHHE IEHHOCTH MACTEPCTBA, TPYAOIIO0HE;

FOTOBHOCTh K AKTHUBHOM JI€ATEIBHOCTH TEXHOJOTMYECKOM M  COIMATIbHOMU
HAIPABJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATbH U CAMOCTOSITEILHO
BBITIOJIHSATH TaKyIO JI€ATEIIbHOCTD;

UHTEpEC K pa3iauuHbIM chepam NpodecCHOHATbHOW JAESITENbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBHIOOp Oyayiied mpodeccuu M peaau30BbIBaTh COOCTBEHHbIE
JKU3HCHHBIE TUIaHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUI0 M caMOOOpa30BaHUIO HA MPOTSHKEHUU
BCEH KU3HU,

7) 3K0JI0TU4€eCKOT0 BOCTIMTAHUS:

HKOJIOTMUYECKH 11eJ1IecO000pa3HOe OTHOIIEHHE K MPHUPOAE KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  JKOJOTMYECKOM  KYJIbTYphl:  MPUOOPETEHHE  OMBITA
IJIAHUPOBAHUSI MOCTYNKOB M OLEHKH MX BO3MOKHBIX MOCIEICTBUI ISl OKpYKAroulen
cpensl;

OCO3HaHHE TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX POOJIeM U MyTeH UX pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpeTaeMble MpU HU3yYEHUH OMOJIOTMM 3HAHUS U
YMEHHS TPU PEIICHUU TPOOJIeM, CBA3aHHBIX C PAIMOHAIBLHBIM MPUPOJIOTOIH30BAHUEM
(coburoieHre nmpaBuIl MOBEJICHUS B IPUPO/IE, HAIIPABICHHBIX HA COXPAaHEHUE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHUJIOB, IKOCHCTEM, Onocdephl);

AKTUBHOE HEINPUATHE JECUCTBUM, NPUHOCALIUX BPEA OKPYKAIOIIEH NPUPOIHON
cpelne, yMEHHE TMPOTHO3UPOBATh HEOIATONMPUSATHBIE HKOJOTHUECKHE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAIIATh UX;

HaJIMYMAE PA3BUTOTO 3KOJIOTMYECKOTO MBIIIJIEHUS, DKOJOTMYECKOW KYJIbTYPHI,
ONBITA JIESATENBHOCTH HKOJIOTMYECKON HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B II03HABATEIbHOW, KOMMYHHMKAaTHBHOW WM COLIMAJIBHOW IMPAKTHKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOM AEATEIBHOCTH YKOJIOTHYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JHAlore KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEJIbCKOW KYJIbTYPhl Kak CpPEACTBA
B3aUMOJCICTBUS MEXY JIOJbMU U MMO3HAHUS MUPA;

NOHMMaHWe creuupukd OWOJIOTMM KaK HayKH, OCO3HaHus e€ poilu B
GbOpMUPOBAaHUHM  PANMOHATBHOTO HAYYHOTO  MBIIUICHHUS, CO3JIaHUU  IEJIOCTHOTO
npesicTaBIeHUs 00 OKPYXKAIOIEM MUPE Kak O €IMHCTBE MPUPO/IbI, YEIOBEKa U 00IeCTBa,
B TO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpoOJieM COXpaHECHHS
IIPUPOJHOTO PAaBHOBECHS;



yOeXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsi COBPEMEHHOM LMBUIN3ALINH:
oOecrieueHUs] HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJOTUH, CMOCOOHBIX pellaTh PecypcHble MPOOJIEMBI PAa3BUTHUSL YEIIOBEUYECTBA,
MOMCKAa MYyTeW BBIXOJAa M3 IVIOOATBHBIX HSKOJIOTMYECKUX TMpobdiieM Hu o0OecredeHus
nepexoja K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIB30BAHUIO TMPUPOIHBIX
pecypcoB U (pOPMUPOBAHUIO HOBBIX CTaHJIAPTOB KU3HMU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKUX 3HAHWM B IENSIX MOBBIIICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH
(GYHKIIMOHANBHOM  TPaMOTHOCTH  OOydaromuxcsi, (GopMUpYyeMOW TIpU  U3YyYCHUHU
OmoIoruy;

MIOHUMAHHUE CYUIHOCTM METOAOB TIO3HAHHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble 3HAHUS AJI aHAIM3a U OOBSICHEHUS
ABJICHUI OKPYXKAIOIIETO MHUpa U MPOUCXOJAIIMX B HEM H3MEHEHUM, YMEHUE JenaTh
000CHOBaHHbBIC 3aKJIIOYCHUS HAa OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JTAHHBIX C
LEJIbIO MOTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENBHO MCIOIb30BaTh OMOIOTMYECKUE 3HAHUS 111 PEILEHUS
npo0JieM B peabHbBIX JKU3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAy4YHOM JIE€SITEIbHOCTH, TOTOBHOCTHh OCYILECTBIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO IEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHUIO,
K aKTUBHOMY TOJTyYEHHUIO HOBBIX 3HaHUN MO OMOJIOTMH B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHMS ydeOHOTO Tipeamera «buomorusy
BKJIFOYAIOT:  3HAuYWMble i1 (OPMHPOBAHHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUTIMHAPHBIE  (MEXIpPEAMETHBIC) OOIIEHAyYHbIC TIOHATHS, OTpaKaroIIue
[[EJIOCTHOCTh HaYYHOM KapTUHBI MUpPa U CIIEHU(PUKY METOIOB MO3HAHUS, UCTIOIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, HHEPIusd, SBJICHUE, MPOIECC, CUCTEMa, HAyUYHBINU
dbakT, NOPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCICIOBaHUE,
HAOIII0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHBIE yUeOHbIC ACHCTBUS
(mo3HaBaTeNbHbBIC, KOMMYHUKaTHUBHBIE, pErysSTUBHBIC), oOecreunBaronue
dbopmupoBanre (HYHKIMOHATHHOW TPAMOTHOCTH W COLMAIBHOM  KOMIETEHIIUU
00yyJaromuxcs, CITOCOOHOCTH o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIC
MEXIUCIUILTHHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W yHHUBEpPCaJIbHBIC Y4YeOHBIC
JIEVCTBUSA B ITIO3HABATEIBHOW U COLIMATIbLHON ITPAKTHUKE.

MeTtanpenMeTHbie  pe3yabTaThl OCBOCHHUS IMPOTPAaMMBI  CPEIHETO  OOIIEero
00pa3oBaHUs JOKHBI OTPAXKATh:

OBiaeHne yHUBEPCAJbLHBIMHI Y4eOHBIMHU MTO3HABATEIbHBIMU AeHCTBUSMU:

1) 6a3oBbIe JIOTHYECKHUE JICHCTBHUS:



CaMOCTOSITENHHO (HOPMYITUPOBATH U AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUUN MPHUEMBI JOTHYECKOTO MBILIUICHUS (aHAIu3a,
CHUHTE3a, CpaBHEHMUsI, KilacCuPpuKalnu, 0000IIEeHNUs), PACKPBIBATh CMBICI OMOJIOTHUECKUX
HNOHATHM (BBIAECNATh HMX XapaKTepHble NpPU3HAKW, YCTAHABIMBATH CBSI3U C JIPYTUMHU
MOHSATUSAMH);

OTIPEIeNATh 1IeNIN JIeATEeIbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTD PE3YyJbTATHI ACSITEIHLHOCTH C MOCTABICHHBIMHU LICJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS I OObSICHEHUS (PAKTOB U SIBJICHUI KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUUECKHE pacCyXACHUs (MHIYKTUBHBIC, JEAYKTUBHbIC, TIO aHAJOTHUH),
BBISIBIIAITH  3aKOHOMEPHOCTH W MPOTHUBOPEYHST B PACCMATPUBACMBIX  SIBJICHUSX,
dbopMynUpOBaTh BBIBOJIBI U 3aKITIOYCHHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPEICTBA MJis MPEACTaBICHUSA CYIIECTBEHHBIX
CBsI3€l M OTHOIIECHUH B M3ydaeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUUi
Pa3HOI0 PO/ia, BRISIBJICHHBIX B PA3JIMUHBIX HHGOPMAITMOHHBIX HCTOYHUKAX;

pa3zpabarbiBaTh IUJIaH pEIIEHUs MpoOJeMbl ¢ Y4ETOM aHalu3a HMMEIOIINXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIHHOCTb, OIEHUBATh COOTBETCTBUE pPE3YJIHTATOB
1[EJISIM, OIICHUBATh PUCKU TOCIIEICTBUI AESITEIHHOCTH;

KOOPJMHUPOBATh U BBIMIOJIHATH PabOTy B YCIOBHUSX pPEaTbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MTPOOIIEeM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE NEHCTBUS:

BJIQ/ICTh HABBIKAMU Yy4eOHO-MCCIIEIOBATEIbCKOM U TPOEKTHON JeATEeIbHOCTH,
HaBBIKAMU pa3pelnieHus mpooyieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY
MOMCKY METOJIOB PpEIICHUs] MPaKTUYECKUX 3a/ay, MPUMEHEHHUIO Pa3INYHbIX METOO0B
MO3HAHUS;

HCII0JIb30BaTh PA3JIMYHbIE BUJIbI JEATEIbHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEpIpETaIluU, TPEOoOPa30BaAHUIO U IPUMEHECHHIO B YUEOHBIX CUTYallMsIX, B TOM YHUCJIE
NIPU CO3/ITAaHUU YUEOHBIX M COIUATBHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBINM THUIl MBIIUICHUS, BIAJAETh HAYYHOHW TEPMHHOJIOTHEH,
KJIFOUE€BBIMH MOHSTUSIMU U METOAAMU;

CTaBUTh W  (GOPMYJIHUPOBATH COOCTBEHHBIC 3aJaull B  00pa3oBaTEIbHOMI
JIEATeTbHOCTH U KU3HEHHBIX CUTYaIUAX;

BBISIBJIITh IPUYMHHO-CJICACTBEHHBIE CBA3U U aKTyalU3UpOBaATh 3a/1auy, BbIIBUTATh
TUNOTE3y €€ pelleHUs, HaXOAUTh apTyYMEHTHI ISl I0Ka3aTeIbCTBa CBOMX YTBEPXKICHUM,
3a/1aBaTh IapaMeTpbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATh TOJYyYEHHBIE B XOJC PEUICHUS 3aJaud Pe3yibTaThbl, KPUTUUECKH
OIICHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3BMEHEHUE B HOBBIX YCIOBUSAX;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IIEJICHATIPABICHHBIN TTOWCK MEPEHOCa CPEJICTB M CIIOCOOOB JIEHCTBUS
B IIpo(hecCHOHANBHYIO Cpeny;



yMETh TIEPEHOCUTh 3HAHHWS B TIO3HABATEIBHYI0 M MPAKTHYECKYI0 OOJIACTH
KU3ZHEJEATENBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEIMETHBIX 00JaCTel;

BBIIBUTAaTh HOBBIE UJIEH, NTpEJIaraTh OPUTHHAJIBHBIE MTOIXO0/bI U PEILIEHUs, CTABUTh
npoOJIeMBbl U 3a/1a4M, JOMyCKAIOIINE albTePHATUBHBIE PEILICHUS.

3) pabdora ¢ unopmanueii:

OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHMKAX HHPOpManuu (TeKcTe Yy4eOHOro
0co0Ms, HayYHO-TIOMYJISIPHOM JIMTEPAType, OMOJOTUYECKUX CIOBAPAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHaTM3UpOBaTh HHPOPMALIUIO Pa3IUYHbIX
BUJIOB W (opM TmpencTaBieHUs, KPUTUYECKHM OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;

(bopMynHpoBaTh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IIPH MOUCKE U OTOOpE
Ouosiornyeckoi HHPOpMAIMK, HEOOXOAUMOI JIJIs BHIIOJTHEHHsI yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HMCHOJB30BaHUA  HMH(OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPYy AaKTHBHOTO MCIIOJIb30BAHUS PA3JINUHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOATEIbHO BBIOMPATh ONTHUMAIBHYIO (POPMY MpeAcTaBICHHUsS] OMOIOTrHUECKOM
uH(popManuu (cxemsl, TpaduKu, JTUarpaMMbl, TaOIHILIbI, PUCYHKU U APYTOE);

UCMOJIb30BaTh HAYYHBIN S3BIK B KaU€CTBE CpPeACTBA MpU paboTe ¢ OMOJIOrHUYECKOil
uH(poOpMaLMel: NPUMEHATh XUMHUYECKHE, (PU3NYecCKue M MaTeMaTUYEeCKUE 3HAKU U
CUMBOJIBI, GOpMyJIbl, a00peBUaTypy, HOMEHKJIATYpPY, UCIIOJIb30BaTh U MPE0OpPa3OBHIBATh
3HAKOBO-CHMBOJIMYECKUE CPEJCTBA HATIISIHOCTH;

BJaJIeTh HAaBbIKAMHU PACMO3HABAHUS M 3allUThl MH(YOpPMALWHU, WUH(OPMAIMOHHOM
0€30I1aCHOCTH JIMYHOCTH.

OBJajieHNe YHHBEPCAJIbHBIMIA KOMMYHHKATUBHBIMY J1eICTBUSIMU:

1) o6menne:

OCYILECTBJISITh KOMMYHHUKAIIMM BO BceX cdepax *KHU3HH, aKTMBHO y4acTBOBATH B
JaJiore WK JUCKYCCHH IO CYIIECTBY O0OCYKJ1aeMOil TeMbl (yMEHHE 3a/1aBaTh BOMPOCHI,
BBICKa3bIBATh CYXKJCHUS OTHOCHTEIHHO BBIMOJHEHUS MpeiJiaraeMoil 3a1a4u, yYuThIBaTh
MHTEPECHI U COrNIACOBAHHOCTb MO3ULIUNA JPYTHX YYaCTHUKOB JIMAOra Win JUCKYCCUH);

pacrio3HaBaTh  HeBepOaJbHBIE CpeACTBa  OOLIEHMs, [OHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CUTYallUid, YMETh
CMSTYaTh KOH(MIUKTH ¥ BECTU IEPErOBOPHI;

BJIQJIETh PAa3JIMYHBIMU CHOCOOaMHM OOILIEHUS U B3aUMOJACHCTBUS, NOHHUMATH
HaMEpeHMs IPYTuX JIOAeH, MpOsBIATh YBaXXHUTEIbHOE OTHOIIEHHWE K COOECEHHMKY U B
KOPPEKTHOH (hopMe POpMYIHPOBATH CBOM BO3PAKECHUS;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) COBMeCTHAsl IeSITeJIbHOCTh:

NOHMMATh M MCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAWBUIYaJIbHON PabOTHI
IpU petieHuH OUOJIOrMYecKor MpoOiaemMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHUS
TPYNIIOBBIX ()OPM B3aUMOJICHCTBHSI TP PEIICHUN YIeOHOM 3a1auu;



BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEUCTBUI C YUETOM OOLIUX UHTEPECOB
Y BO3MOYKHOCTEN Ka)KJI0r0 4ieHa KOJUIEKTUBA,

MIPUHUMAThH L€ COBMECTHOMN AESATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IJIAH JIEUCTBUM, pACIPENECTATH POJIU C YYETOM
MHEHUH y4YaCTHUKOB, 0OCYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIAJa M KaXJIOr0 YYaCTHMKAa KOMAaHIbl B OOIIMI
pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh  HOBBIE  MPOEKTHI, OIEHWBATh HWJEW C TMO3UIMU  HOBH3HBI,
OPUTMHAJILHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYaIHUSX,
MPOSIBIIATH TBOPUYECTBO M BOOOpaxKeHUE, ObITh HMHUIIMATUBHBIM.

OBiajieHHe YHUBEPCAJIBLHBIMH PEryJATUBHBIMH 1€iiCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJISl BBIABICHUS MPOOJEM M UX PEIICHUS B
YKU3HEHHBIX U yU€OHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICIOBbIE YCTAHOBKU B
CBOUX JICMCTBUSAX M MOCTYIKaX IO OTHOILIECHHUIO K KUBOW MPUPOJE, CBOEMY 3J0POBbIO U
3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO ~ OCYILIECTBIISITh  [O3HABATEIBHYIO JIESITEIbHOCTD, BBISABISTH
npoOJeMbl, CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 3a/auyd B 0O0pa3oBaTelbHOMU
JIEATEIbHOCTU U KU3HEHHBIX CUTYaUAX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH pPELIEHUs MpoOieMbl ¢ YYETOM HMMEIOIIMXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTESHHUIH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIUsIM;

pacImupsTh PAaMKH y4eOHOTO MPEAMETa Ha OCHOBE JTUYHBIX MPEATIOUTEHUH;

JieNaTh OCO3HAHHBIM BHIOOP, ApryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO MIMPOKON IPYIUIIUU B Pa3HBIX
o0nacTsX 3HAaHUW, TOCTOSIHHO TOBBIIIATh CBOW OOpa3oBaTeNbHBIA U KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTD,
OILICHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISAM;

BJIa/ICTh HaBBIKAMHU I[103HABATEIBHOW peQIeKCMM KaK OCO3HAHMSI COBEPIIAEMBIX
JIEUCTBUI M MBICIUTENIBHBIX MPOILIECCOB, UX PE3yJbTaTOB U OCHOBAHMII, MCIOJIb30BAThH
npuéMbl peIIeKCHH JIJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEUICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKEHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYTUX TIPU aHAIU3€ Pe3yJbTaTOB
JeSATETbHOCTH;

3) npuHsATHE Ce0s1 M APYIUX:

IPUHUMATH ce0s1, IOHUMAsi CBOM HEAOCTATKU U JJOCTOMHCTBA;



OPUHMMATh MOTHBBI M  apryMEHThl JpYIMX TIpU aHalu3€ pe3yJIbTaToB
NEeSATENbHOCTH;

pHU3HABaTh CBOE MPABO U MPaBO APYTUX HA OLUIHOKU;

pa3BHUBaTh CIIOCOOHOCTh NIOHUMATh MUP C MO3UIUH JIPYroro 4yeaoBeKa.

INPEAMETHBIE PE3YJIBTATbI

[IpenmetHble pe3ynbTarthl ocBoeHUs nporpammbel COO no Ouosiornu Ha 0a30BOM
ypOBHE BKIIOUaOT crenuduueckue s ydeOHoro mpeamera «buomorus» HaydHbIE
3HaHMUSA, YMEHUS U CHOCOOBbl JEHCTBUH IO OCBOEHUIO, HWHTEpHpETaluud |
npeoOpa3oBaHUIO 3HAHUW, BUIBI JEATEIBHOCTH MO TMOJTYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CHUTyallUsiX, a TaKkkKe B pealbHBIX
KU3HEHHBIX CHUTyallusiX, CBA3aHHBIX ¢ Ouosorueil. B mnporpamme mnpeameTHble
pe3yNbTaThl MPEACTABICHBI TI0 TOJaM 00 YUEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 kaacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OHOJIOTMH B CHUCTEME HAY4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBl MHpPAa M HAy4YHOIO MHPOBO33PEHHUS, O BKIAJE POCCUHUCKUX M 3apyOerHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (DYHKIIMOHATIBHOW TPaMOTHOCTH YeJIOBEKa JIJIsi
pellIeHns KU3HEHHbIX 3a/1a4;

YMEHHE PACKpBIBATH COJIEp>KaHHE OMOJOTMYECKUX TEPMHHOB U TOHSTHM: KU3HB,
KJIETKa, OpraHu3M, MeTabon3M (0OMEH BEIIECTB U MPEBPAIEHUE DHEPTUH), TOMEOCTa3
(camoperynsnuus), ypOBHEBas OpraHM3alMsl XUBBIX CHCTEM, CAaMOBOCIIPOU3BEICHHE
(penpoaykuus), HaCIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHHE u3Jlaratb  OHOJOTMYecKHe Teopuu  (KJIEeTOYHas, XpPOMOCOMHaf,
MyTallMOHHAs, LIEHTpalbHas 10rMa MOJIEKYJIsipHOW Ouosorun), 3akousl (I'. Mengens, T.
Moprana, H. . BaBunoBa) u ydenust (0 IEHTpax MHOTO0Opa3usi U MPOUCXOXKICHUS
KyJabTypHbIX pacTteHuid H. WM. BaBwiioBa), ompenensiTe TpaHUIBI UX MPUMEHHUMOCTH K
YKUBBIM CHCTEMAM,;

yYMEHHE BIIAJIETh METOJaMU HAay4YHOTO TIO3HAHHWS B OWOJIOrMM: HAOMIOACHHE WU
ONMCAHME JKUBBIX CHUCTEM, IIPOLECCOB U SBJICHUN, OpraHu3alysg M NPOBEICHUE
OMOJIOTMYECKOTO HKCMEPUMEHTA, BBIJIBUKEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXIy HCCICAYEeMBbIMH BEIUYMHAMH, OOBSICHEHHE TIOJIYYEHHBIX PE3yJbTaToB,
MCIOJIb30BAHHBIX HAyUYHBIX MOHSATUN, TEOpPUM M 3aKOHOB, YMEHHUE JIelaTh BBIBOJbI Ha
OCHOBAHHH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKU BHUPYCOB, KIETOK MPOKAPHUOT U
JYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BeIleCTB U TMpEeBpalleHUs] SHEPrHUH B KIETKe, (POTOCHHTE3a, MIACTUYECKOTO U
PHEPreTUYECKOro OOMEHa, XEeMOCHMHTe3a, MHUTO03a, MeHo3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHHS, UHIMBUIyaJIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOTeHE3);



YyMEHHE TMPUMEHSTh TOJyYeHHbIE 3HAHUA [JI1 OOBACHEHUS OMOJOTHYECKUX
MIPOLIECCOB U SBJICHUM, JJI MIPUHSATHUS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOM XKU3HU C
1EeNbl0 o0ecrieyeHnst 0€30MacCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOIIUX JIOJIEH,
CcOOJIOIEHUSI HOPM TpPaMOTHOTO TOBEJIEHUS B OKpYXKarollel MNpUpOJHON Cpele,
NOHMUMAaHHE HEOOXOJAMMOCTH HUCIOJB30BAHUS JTOCTHKEHUN COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJIOTUH JIs1 PALIMOHATIBHOTO MPUPOJONOIb30BAHUS;

yMEHHE peniaTh >JIEMEHTapHbIe TeHETUYECKHUE 3a/layd Ha MOHO- U JUTHOpPUIHOE
CKpEIIMBaHUE, CLEIUIEHHOE HACJEeIOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO
CKpELIMBaHMS JJIs PEJICKa3aHNs HACJIEI0BAHUS IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOIHATH JIA0OPAaTOPHbIE U MPAKTUYECKHUE pabOThl, COOII0IATh IpaBUIIa
pHu paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYIOBAHUEM;

YyMEHHUE  KPUTHYECKH  OLEHMBAaTh W  HUHTEPIPETUPOBATH  HMHQPOPMAILIHUIO
OMOJIOTUYECKOTO COJEpX aHUS, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS M3 PA3IMYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMHQOpMAalMM, HAyYHO-TOMYJISIPHBIE MAaTEpHAaIb),
THYECKHE AaCMEeKThl COBPEMEHHBIX HCCJIEeNOBaHMW B  OWOJIOTHHM, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBbIE NMUChbMEHHBIE U YCTHBIE COOOIEHHUs, 00001mas
OMOJIOrMYECKYI0 MH(POPMALMIO U3 HECKOJBKHUX HCTOYHUKOB, IPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11 kaacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECT€ W POJM OHOJIOTMM B CHUCTEME HAy4YHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPa M HAy4YHOIO MHPOBO33PEHHUSA, O BKJIAJ€ POCCUUCKHUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJOTHH, (PYHKIIMOHATIBHOW TPaMOTHOCTH YeJIOBEKa JIJIsi
pelIieHus )KU3HEHHBIX 3a7a4;

yMEHHE pPacCKphIBaTh COJACpKAaHUE OWOJIOTMYECKMX TEPMUHOB W TOHSTUH: BUI,
MOMyJAlMs, TEHO(POHA, DSBOJIONUS, JBIKYIIME CUJIBI  ((aKTOPBI) DBOJIOIHUH,
NPUCTIOCOOJIEHHOCTh ~ OPTaHW3MOB,  BHJI000pa30BaHUE, DKOJIOTHUYECKHE  (aKTOPHI,
IKOCHCTEMA, MPOAYLUEHThI, KOHCYMEHTbI, PEIYLEHTbl, LENu MUTaHUs, SKOJIOrHvecKas
nipamMuia, OMoreoreHo3, onocdepa;

yMEHHME Hu3JlaraThb OuoJiormueckue Teopuu (dBostounoHHas teopus Y. JlapBuHa,
CUHTETHYECKasl TEOpHsS 3BOJIOLMHU), 3aKOHbl M 3aKOHOMEPHOCTH (3apOibIILIEBOTO
cxoactBa K. M. bapa, dyepenoBanus riaBHBIX HampaBjieHUW U myTed sBomonuu A. H.
CeepuioBa, yuyeHuss o Ouocdepe B. WM. Bepnaackoro), ompeneisiTh TpaHUIbl HX
MPUMEHUMOCTH K KMBBIM CUCTEMAM,;

yMEHHUE BIIaJIeTh METOJaMU Hay4yHOrO MO3HAHHWS B OWOJIOTMM: HaONIOACHHE U
OMHUCAaHUE JKHUBBIX CHCTEM, IMPOIECCOB U SBICHUM, OpraHu3aluss U MPOBEJACHUE
OMOJIOTMYECKOTO HKCMEPUMEHTA, BBIIBM)KEHHE THUIIOTE3bl, BBISIBICHHE 3aBHUCHUMOCTHU
MEXIY HCCIEAyeMbIMHU BEIMYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JeNiaTh BHIBOABI Ha
OCHOBAHUU TMOJYYEHHBIX Pe3yJbTaTOB;



YMEHHE BBIJICIATh CYNIECTBEHHBIC MPU3HAKUA CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOIYJISINN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOI'O
oTOOpa, BU1000pa30BaHuUsl, IPUCITIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS 3KOJIOTHYECKUX
(dbakTOpoB Ha OpraHU3MBI, IMEpPEeHOCa BEHIECTB W TMOTOKAa JHEPIHMH B JKOCHCTEMAX,
AHTPOTIOTEHHBIX U3MEHECHHI B YKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB U
OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

yMEHHE TPUMEHATh TIOJyYEHHBIC 3HAHUS I OOBSICHCHHS OWOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JJI MPUHATUS MPAKTUYECKUX PEIICHUN B MIOBCETHEBHOM )XKU3HU C
nenpio odecnedeHus: 6€30MacHOCTH CBOETO 370POBbS M 37I0POBbsI OKPYKAIOIIUX JTIO/ICH,
cOOJIOZICHUST HOPM TpPaMOTHOTO TOBEJIEHUS B OKpYXKarolled MNpupogHON cpene,
MOHMMAaHUE HEOOXOIMMOCTH HCIIONB30BAHUS JTOCTIKEHUN COBPEMEHHOW OWMOJIOTHH IS
paIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE peniaTh DJJIEMECHTApHBIC OWOJIOTHYECKHUE 3a/1ayd, COCTaBISATH CXEMBI
NEepeHoca BEIIECTB M SHEPTUU B IKOCUCTEMAX (IIEMU MTUTaHUS);

YMEHHE BBITIOJHSTH JIA0OPATOPHBIC W MPAKTUYECKUE PabOThI, COOTIOATh TTPaBUIIa
pHu paboTe ¢ yueOHBIM U TabopaTOPHBIM 000PYIOBAHHUEM;

yMEHHE  KPUTHYECKH  OICHHUBAaTH M  HMHTCPIPETHPOBATH  HHQPOPMAIUIO
OMOJIOTHYECKOTO COJIepXKaHUS, BKIIOYAIONIYIO ICEBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMHQOpMAalMU, HAYyYHO-TOIMYJISIPHBIE MAaTepHaIbl),
paccMaTpuBaTh TII00ANBHBIE SKOJIOTHYECKHe MPOOIeMbl COBPEMEHHOCTH, (POpMHUPOBATH
110 OTHOIIIEHUIO K HUM COOCTBEHHYIO ITO3HIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mmas
OMOJIOTUYECKYI0 MH(POPMAIIUIO W3 HECKOJBKMX HCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
NOHITHIHBIN anmapat OMOJIOTHH.



TeMaTnyeckoe nJIaHUpPOBaHUE

y4e6HbI npeaMeT «buosiorus», 6a3oBbliid ypoBeHb, 10 Ki1acc

Ne | HammenoBanwue paznenos|KommdecTs [Iporpammuoe OCHOBHBIC BHIBI DnekTpoHHBIE (IM(MPOBBIC) 00pa30BaTEIIHHBIC
T1/T1 1 TeM y9e0HOT0 0 9acoB coaepKaHue TEeATCITLHOCTH pecypchl
npeaMera oOyyaromuxcs
Tema 1. buoJiorus kak Hayka (2 yaca)
1 |buomnorus B cucteMe 1 buonorusa kak Hayka. | PackpbeiBaTh copepxanue | buosorus - Hayka o JKUBOH HOpHUpOIE.
HayK Cssi3u ouosorun c | repmunoB u monsaTui: | https://resh.edu.ru/subject/lesson/3827/start/118940
OOIIIECTBCHHBIMH, Hay4yHOe MHpPOBO33peHue, | /

TEXHUYCCKUMH U APYTUMU
€CTECTBCHHBIMHU HayKaMH,
¢unocodueli, penuruei,
OTUKOW, ACTETUKOM U
mpaBoM. Pomb Guosoruu B
(hopMupoBaHUHT
COBPEMEHHOU Hay4HOU
Kaptuabl mupa. Cucrema
OMOJIOTHYECKUX HAYK.

Hemoncmpayuu:
Hopmpemuvi: Y. lapBuH,
I'. Mennens,

H.K. Kosnb110B,

k. Yorcon u @. Kpuk.
Tabruywl u cxembl:
«Metonbl TTO3HAHUS

JKUBOM IIPUPOJBI»

Hay4Has KapTHHA MHpa,
Hay4HbIA METOJI,
THUIIOTE3a, Teopus,
METO/IbI HCCIIE/IOBAHMUSI.
XapakTepu3oBaTh
OHMOJIOTHIO KaK HayKy, ee
MECTO M pOJNb Cpeau
IPYTUX  €CTECTBEHHBIX
HayK.

Ilepeuncnars  pasnensl
ononoruu B
COOTBETCTBHE c
00BEKTaMU H3YUEHHUSL.

Ha3zwiBaTh BayKHCHIIIHE
oTpacii OWOIOTUYECKHX
3HAHWUHN )74 3aJ1a4u,
CTOSIIIUE nepen

ounosoruent XXI B.

Orarbl pa3BUTHs OUOJOTUYCSCKUX 3HAHUM
https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-6843996/etapy-razvitiia-
biologicheskikh-znanii-6843997

Menuateka [IpocBemienus
https://media.prosv.ru/content/

Hudposoii 06pa3zoBaTenbHbII KOHTEHT:
https://educont.ru/



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://media.prosv.ru/content/
https://educont.ru/

Mertoapl mo3HAHUS
SKMBOU TIPUPOIBI

Metoabl IO3HAHUS KUBOU
npuponsl  (HaOmmomeHwue,
SKCIIEPUMEHT, OIHCaHUE,
U3MepeHue,
KJTaccu(puKaITus,
MOJIETTUPOBAHHE,
CTaTUCTUYECKAs
00paboTKa TaHHBIX).
Hemoncmpayuu:
Tabruywr u cxemul:
«MeTo1bI TO3HAHUS
JKUBOU IPUPOABDY).
Jlabopamopnuie u
npakmuueckue paoomul:
[IpakTiueckas pabdora Ne
1. «Mcnons3oBaHue
pa3jMyYHBIX METOJOB IPHU
W3YYCHUU OHMOJOTHYCCKUX
00BEKTOBY

PaCKpLIBaTL COACPIKaHNE

TEPMUHOB UM  TIOHSATHM:
Hay4YHBIA METOM, METOABI
HCCIIEIOBaHMS.
XapakTepru3oBaTh
OCHOBHBIE METOMBI
TO3HAHUSA JKUBOU
OpUPOABL: HAOJIOJCHUE,
SKCIEPUMEHT, OIMCAHUE,
HU3MepeHue,
KJaccupuKanms,
MOJEIHUPOBAHHUE,
CTaTUCTUYECKAas

00paboTKa TaHHBIX

HayKa 6I/IOJ'IOFI/I$[. MCT Obl I/13y‘IeHI/I$1 6I/IOIIOFI/II/I
https://foxford.ru/wiki/biologiya/nauka-biologiya-
metody-izucheniya-bioloqgii

Tema 2. ’KuBble cucremMbl U ux opranusanus (1 yac)
3 |buooruyecKue CUCTEMBI, 1 XKusbie cucteMbl | PackpeiBarh cojepxanue | OTiaM4me )KUBOTO OT HEXXHUBOTr0. OnpeneneHus
HPOLIECCHI M UX M3YUECHUE (6rocucTeMBI) KaK | TEPMHHOB W TIOHATHH: | TIOHSTHS «OKH3Hb

npeMeT u3ydenust | cucrema, Omonormueckast | https://foxford.ru/wiki/biologiya/otlichie-zhivogo-
OHOJIOTHH. Otrnnune | cucTeMa, snemeHTsl | Ot-nezhivogo-opredeleniya-ponyatiya-zhizn
JKHMBBIX CHCTEM OT | CHCTEMBI, crpykrypa | OTiM4uTenbHbIE OCOOEHHOCTH KHUBBIX
HEOpPraHHYECKOM OMOCHCTEMBI,  CBOWCTBA | OPraHW3MOB. YPOBHHU OpPraHHU3AIMU KU3HH
HPUPO/IBI. JKUBBIX cucTeM, obmeH | https://www.yaklass.ru/p/biologia/10-
CaoiicTBa OMOCHCTEM U WX | BerlecTB, pasmHoxkenwue, | klass/predmet-biologii-6843996/otlichitelnye-
pa3HooOpazue.  YpOBHH | pOCT, passutue, | 0sobennosti-zhivykh-organizmov-urovni-
OpraHu3aiMd OHOCHCTEM: | HACJIEJACTBEHHOCTD, organizatcii-zhizni-6843999
MOJIEKYJISIPHBIH, W3MEHYUBOCTD, Menuareka IIpocBenienus
KJICTOYHBbIH,  TKAHEBbIH, | pa3apaKMMOCTb, https://media.prosv.ru/content/
OpraHU3MEHHBIH, 9HEPro3aBUCUMOCTD, [{udpoBoii 06pa3oBaTEIbHbIN KOHTEHT:
HOMYJIAIMOHHO-BHI0BOH, YPOBHH opranm3aruu | https://educont.ru/
SKOCUCTEMHBIN (6buo- | xwu3HH (OuocUcTeM).
reOIEHOTHYECKHIA), XapakTepu3oBaTh
O6uochepHbIii. NPUHIHUIIB  OpraHU3alluK



https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://media.prosv.ru/content/
https://educont.ru/

Hemoncmpayuu:

Tabnuywt u
«OcHoBHBIE
KUZHI,
OpraHu3aIuu
TIPHPOJIBD».
Obopyodosanue:
mouekynsl JJHK

cxemul:
MIPU3HAKHU
«YpoBHU
JKUBOU

MOJEab

OMocHuCTEM: OTKPBITOCTD,
BBICOKAsI
YIOPSAOYEHHOCTb,
caMoperyJsius,
HEPAPXUYHOCTb.
Ilepeuucnsars
YHUBEpCalbHBIE CBOICTBA
KHUBOTO: €MHCTBO
XMMUYECKOr0  COCTaBa,
Pa3apaKuMoCTh,
IOBIDKEHHE,  TOMEOCTas,
poct u pa3BUTHE,
HaCJIEACTBEHHOCTb,
MU3MEHYHBOCTb, IBOIIOLHS
(mpucnocobnenwe K
H3MEHSFOIUMCS
ycnoBusiMm).  [lpuBoauth
pUMEpHI ounocucTem
pasHoro YPOBHSA
OpraHu3aluu u
CpaBHUBATh TMPOSBICHUS

CBOMCTB  JKMBOIO  Ha
pa3HbIX YPOBHSIX.
XapakTepus3oBaThb
OCHOBHBIC  TIPOLIECCHI,
MPOTEKAOIIHE B
omocucTreMax: obmen
BEIIECTB u
MpeBpalieHue SHEPTHUH,
CaMOBOCITPOHM3BE/ICHHE,
CaMOpEryIISIHS,
pasBuTHE.

Co0mronars MpaBuIa

OEpEKHOTO OTHOIICHUS K
>KHUBOU NpUPOJIE

Te

Ma 3. XUMH4YeCKHH cOCTAa

B U CTPOEHHUE KJIeTKHU (8 4acoB)

XUMHYECKHH COCTaB

1

XUMHYECKUI

COoCTaB

PaCKpLIBaTL COACPIKAHUC

HCOpI‘aHI/I‘{eCKI/Ie COCOIMHCHUSA KICTKHU. yFHCBO,[[LI.




kietrku. Bona u
MUHEpPaIbHBIE COMU

KIJICTKH. XHUMHUYECKHE
OJICMCHTBI:
MAaKpO3JICMCHTHI,

MUKpoO3J71eMeHTel. Boma u
MUHEpaJIbHBIE BEIIECTBA.
DU3BHKO-XUMUYECKHE
MIPOLIECCHI, TMPOTEKAIOIINE
B KHUBBIX  CHUCTEMax.
DyHKINU BOJBI u
MUHEpAJIbHBIX BEIIECTB B
KJIETKE. [Tonnepxxanue
OCMOTHYECKOTO OanaHca.
Hemoncmpayuu:
Juaepammol.
«Pacnpenenenue
XUMHYECKHUX DIIEMEHTOB B
HEXUBOU IIPUPOAEY,
«Pacnpenenenue
XUMHYECKHX DIIEMEHTOB B
JKUBOU IIPUPOACY.
Tabruywr u cxemul:
«ITepuomuieckas Tabmuma
XUMHYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI
BOJIBI»

TEPMHHOB U  TIOHSTHIA:
3JIEMEHTHI-OMOr€HBI,
MaKpO3JIECMCHTHI,
MUKPO3JICMEHTHI,
MHHEpaJIbHBIC BEIIECTBA,
MOJIEKylTa  BOABI  Kak
JIATIOND, BOJIOPOIHBIE
CBsI3M;, TUAPOPUILHBIC W
ruapodoOHBIE BeIIeCTRa.
Jloka3bIBaTh €IMHCTBO
3JIEMEHTHOTO COCTaBa Kak
OIHO 13 CBOMCTB >KHBOIO.

Pacnpenensats
XUMHNUYECKHE 3JICMECHTBI
1o rpymnmnam B
3aBUCUMOCTH oT
KOJIMYECTBCHHOT'O
MpeaCTaBUTCILCTBA B
OpraHu3Me;

XapaKTepu30BaThb  pOJIb
OTJIENBbHBIX  DJIEMEHTOB.
BouiBIATE CBSI3E MEXKAY

COCTaBOM, CTPOCHUCM
MOJICKYJIBI XUMHYCCKOI'O
COCOUMHCHUA n €ro

(YHKUUSIMH B KJIETKE

Jlunuaet. PerynspHbie U HeperyJIspHbIS
OMOIIOTMMEPEI.
https://resh.edu.ru/subject/lesson/5397/start/283870
/

XMMMYECKMe BeLLECTBa B KAETKe
https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-zhizneobespecheniia-
kletki-6844002/khimicheskie-veshchestva-v-
kletke-6844008

Menuareka IIpocBenieHus
https://media.prosv.ru/content/

Hudposoii 06pa3zoBaTenbHbIN KOHTEHT:
https://educont.ru/

benku. Coctas u
CTpoeHue OEIKOB

Bbenku. CocrtaB u
CTpOEHUE 0emKOoB.
AMWHOKHCIIOTHI -
MOHOMEPHI OEJIKOB.
He3amenumeie u
3aMEHHUMEIE
AMHHOKHUCIIOTHI.
AMMHOKHMCIIOTHBIN COCTaB.
YpoBHU CTPYKTYpBI
OenkoBoit MOJIEKYJIbI

(mepBuyHasA, BTOpPHYHAS,

PackpsiBath conep:xaHue
TEPMUHOB M  TIOHATHMA:
Oenkwy, MOJIUMEPBI,
MOHOMEDHI,
AMUHOKHUCJIIOTHI,
MENTHIHASA CBSI3b,
MOJINNIENTH],
JleHaTypanus.
XapakTepru3oBaTh OCIKH
KaK KJIaCC OpraHWYeCKHUX
COCIMHCHHI;

OpraHnveckre BeniecTBa: OSIKH U HyKJIIEHHOBBIE
KHUCJIOTHI, uX 3HaueHue. ATOD.
https://resh.edu.ru/subject/lesson/3840/start/163096
/



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://media.prosv.ru/content/
https://educont.ru/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

TPpETUYHAA u

KﬂaCCI/I(bI/IHI/IpOBaTI) nx

YeTBEpTHYHAS CTPYKTYpa). | MO CTPOCHHIO

XUMHUUECKHE cBolicTBa | (TTIOOYNsApHBIC u

OenkoB.  buomormueckue | GpuOpwispHble OENKH),

(GyHKIIH GEIKOB. TIePEIHCIIATE u

Hemoncmpavyuu: XapaKTepu30BaTh

Tabruyw u cxemvl: | QyHKIMK OENKOB

«Ctpoenue MOJIEKYJTBI

Oemnkay.

Obopydosanue: CBETOBOU

MHUKPOCKOTII,

MHKPOIIPEapaThl
DepMeHTHI — DepMeHTHI — | PackpriBath copepikanne | DyHKIHMH OETKOB B )KUBBIX OPTaHU3MaX.
OuosIoTHUecKue Ouonornveckue TEPMUHOB U TOHATHH: | DepMeHTHI
KaTaau3aTopbl karanuzaTopel. CTpoeHue | (EepPMEHTHI, aktuBHbIH | https://foxford.ru/wiki/biologiya/funktsii-belkov-v-

bepmenTa: aKTUBHBIA | IEHTP, cyoctpatnas | zhivyh-organizmah-fermenty

LEHTD, cyOcTpatHas | crieuu(pUIHOCTb,

cnenru(UIHOCTb. KO(QEPMEHTHI, oenku-

Kodepmentsl. Buramunbl. | akTUBaTOpel W O€IKH-

OTnmnunst  (GEepMEHTOB OT | MHTHOUTOPEI.

HEOPTraHMYECKUX Yka3bIBaTh OTIIHYHS

KaTaJM3aTOPOB. (bepMeHTOB oT

Hemoncmpavyuu: HEOPraHUYECKHX

Tabnuyer u cXembl: | KaTaJIU3aTOPOB.

«Ctpoenue hepMeHTay. OOBSACHATH poib

Obopyoosanue: (hepmeHTOB B

obopynoBaHue Uit | GYHKIIMOHHUPOBAHUH

NpoBelIeHNsT HAOMIOJCHNH, | KHUBBIX CHCTEM, B

U3MEPEHUIA, MPOMBIIIICHHOCTH, B

IKCTIEPUMEHTOB. MeUIMHE, B

Jlabopamopnuie U | TIOBCETHEBHOI KU3HU

npakmuuecKue padomopl: | 4eIoBeKa

JlaGoparopHas pabora

No 1. «M3yuenne

KaTAIUTUYECKOMN

AKTUBHOCTH  (hEPMEHTOB
(Ha mpuMepe aMuIIa3bl HIIH



https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty

KaTaJasbl)»

Vraesoasl. JIunuael

YrieBoapl:

MOHOCaxXapuabl (TJII0K03a,
prbo3a M Ie30KCupud03a),
nucaxapunbl  (caxaposa,
JIAKTO3a) W TIOJIUCAXAPUIBI

(kpaxman, TJIMKOTCH,
LEJLTI0N03a).
buonornueckue QyHKIUHA
YIJIEBOJIOB.

Jlunuapl:  TpUrIMLEPUIB,
bochonunuapl, CTEPOUIBI.
I'anpodunpaO-
ruapodoOHBIE  CBOICTBA.
Buonornueckue ¢GyHKIUHN
JIUTHUIOB. CpaBHeHHe
YIIeBOIOB, OENKOB U
JUNUAO0B KaK HCTOYHUKOB
SHEPTHUH.
Hemoncmpayuu:
Tabruywl u cxembl.
«¥YTaeBojabhy, «JIunmuapn.
Obopyoosanue:
o0opynoBaHue JUIst
MPOBE/ICHHS HAOJIOACHUM,
U3MEPEHHUH,
9KCIIEPUMEHTOB

PackpsiBaTh conepkaHue
TEPMUHOB W  TIOHSTHI:
YTIICBOMBI,
MOHOCaxXapH/Ibl,
JMCaxapuibl,
MOJIMCaxapyIbl, TIIFOKO3a,
pubosa, ae3okcupubo3a,

caxaposa, JIaKTO3a,
MaybTo3a, [EJUTION03a
(kmeTyaTka), Kpaxma,
TJIMKOIEH; JIMITAIBI,

TPUTTULEPUIBl  (3KUPBL,
Macia), (ocomunumsl,
CTEpPOUIBI.
XapakTepus3oBaTh
YIJIEBOABL, JMIUABI Kak
KJ1ace OpPTraHNYECKHX
COECIMHECHUM.
Knaccudummposats
YIJIEBOABI M JIMIUABI IO
CTPOCHUIO; TIEPEUUCIISATh
(YHKIMU  YITIEBOJOB U

JIMTTHJIOB.
CxemaTtnyecku
n300paxarh CTpOCHHE
MOJIEKYJT YTJICBOJIOB,
JIMITHJIOB

VYTrneBogpl, UX CTpOCHUE U PYHKIUH
https://foxford.ru/wiki/biologiya/uglevody-ih-
stroenie-i-funktsii

Hyxneunossie
KHCIOThL. ATD

HyknenHoBbIE  KUCIIOTHI:
JAHKu PHK. Hykneotumast

PackpsiBate coxpepxaHue
TEPMUHOB W  IIOHSTHIA:

CTpOGHI/Ie HyKJ]eI/IHOBLIX KHUCJIOT
https://foxford.ru/wiki/biologiya/stroenie-

MOHOMEpHBI | ne30kcuprOoHyKienHoBa | nukleinovyh-kislot
HYKJIEMHOBBIX KHUCIIOT. | 51 KHMCJIOTa (AHK),
Crpoerne ®  QYHKIUH | pHOOHYKIICHHOBAS
JHK. Crpoenne U | KUCJIOTa (PHK),
¢yakimn PHK.  Buner | Hykieotun,
PHK. AT®: crpoeHne " | MOIMHYKJICOTHIHAS IICTIH
GyHKLIUH. (mONMHYKIEOTH ),



https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii
https://foxford.ru/wiki/biologiya/stroenie-nukleinovyh-kislot
https://foxford.ru/wiki/biologiya/stroenie-nukleinovyh-kislot

Hemoncmpayuu:
Topmpemsi: JIx. YOTCOH,
®. Kpuk, M. VunkuHc,
P. ®panknuH.

Tabauyst u cxembi:
«HyxnenHoOBbIE KHCIIOTHI.
JIHK», «buocuHnre3
Oenkay, «CtpoeHue
MouneKyiel ATD».
Obopydosanue: CBETOBOM

KOMIIJIEMEHTapHOCTb,
¢dbyaxmun JIHK (xpanenne
u nepeaava
HAaCJIEJCTBEHHOU
nHpOpMaInn); BHIBI
PHK (wrdopmarnmonHas,
TpaHCIOpTHAs,
pubocomanbHas);
aneno3uaTpHdOChaT
(ATD), makpospruueckas

MHUKPOCKOIL, CBSI3b.
MHUKpOIpenapaThl XapakTepu3npoBaTh

HYKJICUHOBBIE  KHUCJIOTBI

KaK XUMUYECKHE

COEIMHEHHUSI MU HOCUTEIH

HacJIeACTBEHHOU

UHQOPMAITUH.

OtMmeuaTh  0COOCHHOCTHU

CTPOCHHUS MOJIEKYJT

HYKJICUHOBBIX KHUCJIOT

(IHK, PHK) u ATO.

CxeMatuyecku

n300paxarthb CTpPOEHUE

HYKJIEOTUJIOB,  MOJIEKYJ

HYKJIEUHOBBIX KUCIIOT,

ATOD
Hctopus u meToibl Huronoruss — Hayka o | PackpeiBath comepxkanue | lluromnorus- Hayka o kietke. Kierounas teopus.
M3YYEHUS KIETKU. KIIETKE. TepMUHOB u ToHATH: | HememOpaHHBIC OpraHOUIBI KICTKH.

Knerounas teopus

Knerounas  Teopus  —
MpUMep B3aWMOJICHUCTBUS
uzael u GpakToB B HAYYHOM
MTO3HAHUH. Meronapl
W3YYCHUS KICTKH.

Hemoncmpayuu:

Ilopmpempwi: A. JIeBeHTYK,
P.T'yk, T. IlIBanH,
M. neitgen, K.M. bap,

KJIeTKa, IIUTOJIOTHS;
pacKpbIBaTh COACpHKAHUE
IOJIOKEHUHN  KJIETOUHOU

TEOPHH.
[lepeuncnars u
XapaKTepH30BaTh

OCHOBHBIE METO/IBI
W3y4EHUs KJIETKU:

(IpUTOTOBIIEHUE CPE30B,

https://resh.edu.ru/subject/lesson/5383/start/153371
/

MCTOI[LI HSyHeHHH KJICTKHN
https://foxford.ru/wiki/biologiya/metody-
izucheniya-kletki



https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://foxford.ru/wiki/biologiya/metody-izucheniya-kletki
https://foxford.ru/wiki/biologiya/metody-izucheniya-kletki

P. Bupxos.
Obopydosanue: CBETOBOI
MHUKPOCKOTII,
MHUKpOTpenaparsl
PacTUTENbHBIX, )KUBOTHBIX
1 OaKTepUaJIbHBIX KIETOK

OKpalTuBaHUE,
MHUKPOCKOITUPOBAHUE,
LEeHTpUu(yrupoBaHue,
KYJIbTHBHPOBAHHUEC KJICTOK
U TKaHEH)

10

KieTka xak 1enoctHas
’KHBas cUcTeEMa

Knetka kak 1enoctHast
’)kuBasg cucrema. OOmme

MIPU3HAKH KJIETOK:
3aMKHYyTast Hapy)KHas
MeMOpaHa, MOJIEKYJIBI

JHK kak reHeTHdecKmii
amnmapart, CHCTeMa CHHTe3a
Oenka. Tumbsl  KIIETOK:
dYKapHOTHYECKast u
MPOKAPUOTHIECKAsL.
OCOOCHHOCTH  CTPOCHHSA
MIPOKapPHUOTUYECKOMN
KJIETKH. Knerounas
CTEHKa OaxTepuii.
Crpoenue
SYKapUOTUIECKOW KIIETKHU.
OcHoBHBIE OTIUYHSA
pacTUTENIbHOM, XUBOTHOM
u IpUOHOI KJIETKU.
[ToBepxHOCTHBIE
CTPYKTYphl — KJIETOYHAs
CTCHKA, TJIMKOKAIMKC, WX
(GyHKITIH.
[Tnazmarmueckas
MeMOpaHa, €e CBOWCTBa U
(GyHKITIH.
Jemoncmpayuu:
Tlopmpempwi: A. JIeBeHTYK,
P.T'yk, T. IlIBaHH,
M. tneitnen, K.M. bap,
P. Bupxos.

PackpeiBath conepikaHue
TEPMHHOB W  TOHATHUH:
KIIETKA
(aykapuoTHueckas,
MIPOKAPUOTHIECKAs ),
I1a3MaTHIecKas
MeMOpaHa
(nnazmanemma),
TJIMKOKAITUKC, TPAHCIIOPT
BEIIIECTB (TTacCUBHBIH,
AKTUBHBIN), SHJIOIUTO3
(daromuro3, MHUHOIUTO3),
9K30IUTO3, KIJIETOYHAs
CTEHKA, HyKJICOMI.
CpaBHUBATh MEXIy cO00i
AYKapUOTHUYECKUE u
MIPOKAPUOTUIECKHE
KIICTKH; oTMeYaTh
CXOJICTBO W Pa3IU4Us B
CTPOCHHH KIIETOK
OakTepui, JKUBOTHBIX,
pacTeHuii u rpudoB

OO01re NPUHITUITBEI CTPOSHUS KiIeToK. Kierounas
teopust. [Ipo- u 3ykapHoThI
https://foxford.ru/wiki/biologiya/obschie-printsipy-
stroeniya-kletok-kletochnaya-teoriya-pro-i-

eukarioty



https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty

Tabruyw u cxembl:
«CtpoeHue
3yKapUOTUYECKOU
KJIETKW, «CtpoeHue
JKUBOTHOM KJICTKI,
«CTpoeHHne pacTUTEIHHOM
KJIETKW, «CtpoeHue
MPOKAPUOTUIECCKON
KIIETKI.

Obopydosanue: CBETOBOM
MHUKPOCKOTI,
MUKpPOIIpEeTapaTsl
PaCTHTENBHBIX, KUBOTHBIX
1 OaKTepUaIbHBIX KIETOK

11

Crpoenue
3YKapUOTUYECKOU
KIJICTKHU

[uronnasma 51 ee
OpraHOUBI.
OnHoMeMOpaHHbIC
opranouasl kietku: JIIC,
amnmnapar lNonpmxu,
JIN30COMBIL.
[TonyaBTOHOMHBIE
OpraHOUIbI KJIETKU:
MUTOXOHJPHUH, IUIACTHU]IBL.
[Ipoucxoxnenue
MUTOXOHAPUA U TIACTHU/IL.
Buasr IJIACTUL.
HememOpaHHbIe
OpTaHOMIbI KJICTKH:
pubOCOMBEI, KJIETOUHBIN
LEHTD, LIEHTPHUOJIH,
PECHUYKH, KTYTUKH.
DOyHKIUU OpraHOUIOB
KieTku. Brarouenus.
Anpo —  peryiasTOpHBbII
ueHTp KieTku. CrpoeHue
sanpa: saepHas 000JI04Ka,
KapuoIuiazMa, XpOoMaTHH,

PackpsiBath conepkaHue
TEPMUHOB M  MOHATHM:
UTOIUIa3Ma, OpraHOUbI,
3H/OIUIa3MaTHYecKas
cetb (OIIC), anmapar
Tompmxn, JIM30COMBI,
BaKyoJlb, MHUTOXOHJPHH,
IUTaCTHIBI (XJIOPOILIACTBI,
XPOMOILIIACTHI,
JIEHKOMIIACTBhI),
pUOOCOMBI,
MUKpPOTPYOOUKH,
KIICTOYHBIN LIEHTP
(meHTpocoma), PECHUYKH,
KTYyTHKH, BKJTIOYEHUS,
SIIPO, siiepHasi 000JI0uKa,
KapHoIiasmMa, XpOMaTuH,
SITPBIILIKO, XPOMOCOMBI.
OnwuceIBaTh CTpOEHHE
3YKAPUOTUYECKON KIIETKH
10 M300paKECHHMSIM W Ha
MHUKpoIpenaparax;
KJ1acCU(UIMPOBATD

MemOpaHHBIE OpraHOU/bI KIeTKU. Smpo.
IIpoxapuoThl ¥ 3yKapUOTHI.
https://resh.edu.ru/subject/lesson/3847/start/8616/
CrpoeHue KIIeTOK dykapuoT. HememOpaHnHbie
OpFaHeJ'IJ'IBI
https://foxford.ru/wiki/biologiya/stroenie-kletok-
eukariot-nemembrannye-organelly

CrpoeHue KIeTOK 3yKapHoT. J|BymeMOpaHHbIe
OpraHeJlIbl
https://foxford.ru/wiki/biologiya/stroenie-kletok-
eukariot-dvumembrannye-organelly



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly

SIIPBIIIKO. XPOMOCOMBL.

TpaHcropT BelIeCTB B
KJIETKE.

Hemoncmpayuu:
Hopmpempsi: A. JIeBeHTyK,
P. T'yx, T. llIBanH,
M. tneitnen, K.M. bap,
P. Bupxos.

Tabauywvl u cxemvl:
«Ctpoenue
3yKapUOTUYECKOUN
KIJIETKI, «CtpoeHue
JKUBOTHOM KJIETKH,
«CTpoenue pacTUTEIbHOU
KIJIETKI, «CtpoeHue
MIPOKAPHOTUYECKOMI

kieTkn», «CTpoeHue sapa
KIIETKH».

Obopydosanue: CBETOBOI
MHUKPOCKOTII,
MHUKpOTpenaparsl
PacTUTENbHBIX, )KUBOTHBIX
1 OaKTepHaJIbHBIX KIIETOK.

Jlabopamopnuie u
npakmuueckue padomaol:

JlaboparopHas pabota
Ne 2. «3yuenue
CTpOCHUS KIIETOK
pPAaCTeHW, >KUBOTHBIX H
OaxTepwuii oJt

MHUKPOCKOITOM Ha T'OTOBBIX
MHKpOIpenaparax H HX
ONHCaHUE»

OpTaHOUIbI B
3aBUCHMOCTH oT
ocobeHHoCTeH ux
CTPOCHHUSI
(omHOMEMOpAaHHEIE,
JIIByMEMOpaHHEIE,
HeMeMOpaHHEIE);
OTMCHIBATD byHKIIMN
KaXJOro oOpraHonsa B
KIIETKE.
XapakTepus3oBaTh
KJIETOYHOE  SApO  Kak
MecCTo XpaHeHHH,
nepeaaun (ynBoeHue
XpOMOCOM) W pealn3aliuu
(TpaHCcKpHIIIHs)
HACJIEeICTBECHHOM
UHQOPMAINH KIETKH.
Ilepeuncnarp u

OIUCEIBATh KOMIIOHEHTEI
sipa U X (QyHKIWH.
CxemMaTnyHO H300paxkaTh
CTPOCHHE PaCTUTEIHHON 1
JKUBOTHOM KJIETKH.
OOBICHITD
OMOJIOrMYECKOEe 3HAYECHHUE
TPaHCIIOPTa BEILECTB B
KIIETKE

Te

Ma 4. JKuszHenesiTeJIbHOCTD KJIETKH (6 4acoB)

12

OOMeH BelEeCTB.
IImacTuueckuit
oOoMeH. POTOCUHTES.

2

OOMEeH  BeIECTB, WM
MeTa00IU3M.
AccuMunanus

PackpsiBath coxpepxaHue
TEPMMHOB U  TIOHATHMH:
o0MeH BEIIECTB u

OO6wmeH BeriecTB: (POTOCHHTE3 M OHOJIOTHIECKOE
OKHUCJICHHUC.
https://resh.edu.ru/subject/lesson/3917/start/46777/



https://resh.edu.ru/subject/lesson/3917/start/46777/

XeMOCHUHTE3

(mnactuueckuii oOMeH) H
JTIACCUMHUITSITIVST

(3HepreTudeckuii  OOMEH)
— JBE CTOPOHBI E€AWHOIO
mporecca  MeTabosim3Ma.
Posnb 3ak0HOB coxpaHeHus
BEIIECTBA M DJHEPrHH B
MOHUMaHUU MeTaboIn3Ma.
Tunsl oOMeHa BeIIEeCTB:
ABTOTPO(HBIH u
reTepoTpodHBII. Pons
¢dbepmeHTOB B 0oOMeHe
BCIIECTB U TPEBpPAIICHUN

SHEPIrUHU B KIIETKE.
®otocunre3. CBeToBas U
TEMHOBas ¢azbr
¢doTocuHTe3A. Peaknuuun
¢dorocuHTE3A.
OddexTBHOCTH

dotocunTe3a.  3HaueHue
doTtocuHTE3a YIS KU3IHU
Ha 3emite. Bausnue
yCIIOBUH cpensl Ha
¢dboTocuHTE3 U  CIOCOOBI
MTOBBIIICHHS ero
MPOYKTHBHOCTH y
KYJIbTYPHBIX PACTEHU.
XeMOCHHTE3.
XeMOCHHTE3UPYIOIINE
OakTepuu. 3HaueHue
XEMOCHHTE3a JUISl JKU3HHU
Ha 3emiie.

Hemoncmpayuu:
Iopmpempi: K.
A. Tumupsizes.

Tabauyv u cxembl:
«XJ0poracTy,

«DoTOoCHUHTE3»

MIpeBpalleHNe  SHEPTHUU

(MeTabomu3Mm),
ACCHMUIIAIIHS,
IUIACTUYCCKHI oOmeH,
JICCUMUITSIIIHSL,
SHEPTeTUYSCKUNA  OOMEH,
dbotocunTe3,  Qoromnus,
¢dochopunupoBanue,

MIEPEHOCUYUK  IPOTOHOB,
XEMOCHUHTE3.

OnuceiBaTh (POTOCHHTE3,
MIPOLIECCHI, MPOTEKAIOIIHE
B CBETOBOM M TEMHOBOH

(baze.

BesaBiars MPUYHUHHO-
CIIICTBEHHBIC CBSI3H
MEXKTY MOTJIOIEHUEM
COJIHEUHOU JHEprun
XJIOPOPUILTOM "

cuHTe3oM MoJiekyn ATO.
CpaBHHUBaTh  HCXOJHBIC

BEIIECTBA, KOHEYHBIE
NPOOYKTBl W YCJIOBHA
[IPOTEKAHUSA peakuuii

CBETOBOMI U  TEMHOBOMU
(haser porocuHTE3A;
CpaBHuBaTh (HOTOCHHTE3
U XEMOCHHTES.
OneHnBarp 3HAUYCHHE
(dhoTocunTE3a u
XEMOCHHTE3a ISl KU3HH
Ha 3emie

ABTOTpO(HOE U TeTEPOTPOPHOE MUTAHUE KIICTKH.
dotocunTes
https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/avtotrofnoe-i-geterotrofnoe-pitanie-
kletki-fotosintez-6844014

[Tnactuueckuii oOMeH
https://foxford.ru/wiki/biologiya/plasticheskiy-
obmen

Menuareka IIpocselenus
https://media.prosv.ru/content/

HudpoBoit 00pa3oBaTENbHBIN KOHTEHT:
https://educont.ru/



https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014
https://foxford.ru/wiki/biologiya/plasticheskiy-obmen
https://foxford.ru/wiki/biologiya/plasticheskiy-obmen
https://media.prosv.ru/content/
https://educont.ru/

DHepreTHUeCcKuit
oOMeH

DHepreTuveckuii 0OMeH B
KJIETKE. Pacuwennenune
BEILIECTB, BBIICICHUE U
aKKyMYJIMPOBaHUE
SHEpPTUH B KJIETKE. DTarbl
SHEPTeTHYECKOTO OOMEHa.
I'mukonus. bpoxeHue wu
ero Buabl. Kucnopomnoe
OKHCIJICHUE, WA
KJIETOYHOE JIBIXaHUE.
OKHCIUTETBHOE
¢dochopmmupoBanue.
OddexTHBHOCTH
SHEPreTHYECKOro oOMeHa.
Hemoncmpayuu:
Tabruyol u cxemol.: «THITBI
MTUTaHUSY,
«MeTtabonu3m,
«MHUTOXOHIIPUSY,
«OHEepPreTUYeCKUuil 0OMEeH»

PackpwiBath cojnepixaHue
TEPMUHOB W  TIOHSTHI:
SHEPreTHYECKUN  OOMEH,
TJTHKOJTU3,
MOJIOYHOKHUCIIOE
OpoxeHHeE, CITUPTOBOE
OposxeHue,
OMOJIOTHYECKOE
OKHCIICHHE,  KJIETOYHOE
JIBIXaHUE, TUCCUMUIIAIINS,
(bepMmeHT.
XapakTepru3oBaTh OOMEH
BEIIECTB U TMpEBpallcHHe
SHepruu  (MeTaboIH3M)
Kak OJIHO HX CBOMCTB
JKHUBOTO.

Ilepeuncnars
0COOCHHOCTH
ITACTHYECKOTO U
9HEPTEeTHUECKOTO OOMeHa
B KJICTKE;, yCTaHAaBJIMBATb
B3aUMOCBSI3b MEXTY
HUMH.

Paznuyare Tumel OOMEHa
BEIIECTB B KJIETKE:

aBTOTPOQHBII "
reTepoTpO(HBIN.
OnuceIBaTh 3TaIbl
SHEPreTHYECKOTO OOMEHa
(TTOATOTOBUTEIHHBIH,
OCCKHUCIIOPOIHBIH,
KHCIIOPOJTHBII) u

CPaBHHBATh MX MEKIY
co0oii.

XapakTepru3oBaTh
peakuuu [JIMKOJIN3a,
OpOoXeHUS, KJIETOYHOIO

JBIXaHWA, BbISIBJIATDH

A3pO6HLII>'I 9Tall KIIETOYHOI'O AbIXaHUS.
OxucnurensHoe GochoprmmpoBaHne
https://foxford.ru/wiki/biologiya/aerobnyy-etap-
kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
MerabonusMm. Kitetounoe gpixanue
https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-dykhanie-
6844012



https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012

MPUYMHHO-CIICICTBEHHBIE
CBSI3U MEX Y
TJIHKOJTU30M, KIICTOUYHBIM
JBIXaHHEM ¥ CHHTE30M
Moutekyn ATO®.
CpaBHHBATH

3¢ (HEeKTUBHOCTH
OECKUCIIOPOIHOTO u
KHCJIOPOJIHOTO 3TAIOB

14

Buocunres 6enka

Peakiun MaTpUYHOIO
cuHTe3a.  I'eHernueckas
uapopmaruss  u  JAHK.
Peanusanus reHeTndeckon
WHPOpPMAIUK B  KJIETKE.
I'eneTuyeckuii Kox U €ro
cBoiictBa. TpaHckpunuus
—  MAaTrpU4YHBI  CHUHTE3
PHK.  Tpancasauus  —
OuocuHTe3 Oenka. OTarbl
TPAHCIIALUH.
Koauposanue
AMHHOKHCIIOT. Ponb
pubocom B OMOCHHTE3E
Oenka.

Hemoncmpayuu:
Iopmpempi:

H.K. Komnb11oB.

Tabruyw u cxemvl.
«Ctpoenue JHK»,
«Ctpoenue u
(YHKIMOHUPOBAHUE
reHa», «CuHTe3 OemKay,
«Pennukanus JTHK»,

«I"eHeTHYECKUN KOI.

Obopyodosanue: MOJEIH-
anmmmKanud — «Y JBOCHUE
JAHK u  Tpanckpumuus»,

PackpbiBath conepxaHue
TEPMUHOB U  TIOHSTHIA:
TeH, TEHETHYECKHH KO,

MaTPUYHBIN CUHTE3,
TPaHCKPHITIHS,
TPaHCIIALUS, KOJIOH,
AHTUKOJIOH,  pubocoMa,
LEeHTpaJIbHAS J0rMa,
MOJIEKYJIIpHas OUOJIOTHSI.
Onpenendarsb CBOICTBa
TeHETHYECKOTI0 Koza
(TpUIUIETHOCT®D,
OJTHO3HAYHOCTb,
BBIPOKAECHHOCTD,
YHUBEPCAIBHOCTS,
HETePEeKPBIBAEMOCTb,
HENPEPHIBHOCTB).
OnuceIBaTh 3Tanbl
peanuzanuu
HaCJIeICTBEHHOM
nH(POPMALIUH B KIIETKE.
CpaBHUBATbH peakuuu
MaTPUYHOTO CHHTE3a

monekyn PHK u Oenka B
KJIETKE

I'eneTndeckas nHGOPMANHS U €€ peaTH3alus B
knetke. ['en. 'enom. Peakuyuu maTpuaHoro
CHUHTEC3a.
https://resh.edu.ru/subject/lesson/5352/start/295780
/

Buocunres 6enka
https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018



https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
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«brocunaTe3 Oenkay

15| Hexnerounsle 1 Hexnerounsle ¢dopmbl | PackpeiBaTh copepskanue | PaGoThl reHOB MPOKAapHOT U 3yKapuoT. Bupychr.
(hOPMEI JKU3HH — JKU3HH - BUpPYCBI. | TepMHHOB ¥  mousTuii: | https://resh.edu.ru/subject/lesson/3939/start/105165
BUPYCHI Hcropus OTKPBITHSI | BUPYC, BUpyconorus, | /

BHPYCOB Karcuf, Oaktepuodar,
(.M. BanoBckwuii). BUpYC HMMMYHOAe(hHUIHTA
OCoOCHHOCTH CTPOCHHS W | YEJIOBEKa (BUY),
YKU3HEHHOT'O LUK | OHKOTEHHBIE BUPYCHI.
BUpycoB. baktepuodaru. | XapakrepuzoBaTh BUPYCHI
bone3nu pacTeHu#, | KaKk HEKJIETOYHYI0 (opMy
JKUBOTHBIX M 4YEJIOBEKa, | >KU3HH; 0COOEHHOCTH
BBI3BIBAEMBIE ~ BUPYCaMHU. | CTPOCHUS W IKU3HEHHBIH
Bupyc wumMmyHomeguuuTa | LUKI BUPYCOB.
YgeJIoBeKa (BHUY) — | OnuceIBaTh  KU3HEHHBII
BO30yIUTENH Cllh[a. | umkia BUPYCOB
OOpatHasi TpaHCKpHUILUS, | UMMyHOAeQHUIIUTA
peBepTaza M HHTErpasa. | 4ellOBEeKa; pasiuyarbh Ha
[IpodunaxTrka pucyakax BTM (Bupyc
pacrpocTpaHeHus TabavyHOM MO3auKH),
BHUPYCHBIX 3a00JICBaHHN. Oaxrepuodar, BUY.
Hemoncmpayuu: OO0O0CHOBEIBATh u
Ilopmpemubi: co0uo1aTh MepHI
J.W. BaHoBCKUA. IpOPHIAKTHKH
Tabruys u cxemul: | PacpOCTpaHEHUS
«Bupycoi», BUPYCHBIX  3aboiieBaHH
«bakrtepruodarny; (pecriupaTtopHbIe,
«CTpoeHre W >KM3HEHHBIN | XelyJOYHO-KUIICYHbIE,
uukn  Bupyca CIIM[a, | knemeBoi SHIIe AT,
Oakteprodaray. BUY-undexuus)
Obopyoosanue:  MOAENb
CTPYKTYpBI JHK;
MarHUTHAsI MOJIEITb-
ammumkanua ~ «CtpoeHue
KIIETKI»

Tema 5. PazMHOKeHHe 1 HHAMBHYAJIBHOE PA3BHTHE OPraHU3MOB (5 yacoB)

16

JKn3HeHHBIN TUKIT
kieTku. [leneHue

1

Knerouneli nuki, wim
JKM3HEHHBIA ITMKJ KIIETKH.

PackpsiBath coxpepxaHue
TEPMUHOB W TOHSTHIA:

Jenenune knetku. Knetounsrit nuki. Muto3 u
Meno3. O6pa3oBaHne OIOBBIX KIETOK Y pacTeHH



https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/

KJIeTKHu. Muro3s

Wntepdaza u  MHTO3.
IIpouecchl, mpoTeKaroIue
B uHTephase.
Pernmukanus — peaxnus
MaTPUIHOTO CHHTE3a
JHK.

Crpoenue XpOMOCOM.

XpoMocOoMHBI  Habop —
Kapuotuin. JIunionaHsii u

TaIruION THBIN
XPOMOCOMHBIE  HaOOPBHI.
XpoMaTuasl.
[uTonoru4yeckue OCHOBBI
pa3sMHOXKEHUA u
WHAWBHTyaJIEHOTO

pa3BUTHUS OPTAHU3MOB.
Jlenenue KJIETKH — MUTO3.

Craguu MHTO3A.
[Ipoueccsl,

IPOUCXOSAIIAE HA Pa3HbBIX
CTaausAx MUTO3a.

buonornueckuii CMBICH
MHTO3a.

IIporpammupyemas
TUOEIh KIIETKH — aIloNTo3.
Hemoncmpayuu:
Tabruyw u cxembl:
«KieTounsrit LIHAKID»,
«Perutukanus JTHK»,
«CTpoeHre XpOMOCOMBID,
«Muro3sy; MarHuTHas
MO/IeJTh-alTUTHKAIHS
«/lenenue KIICTKI,
mojens JTHK.
Obopyoosanue. CBETOBOH
MUKPOCKOI u
MHUKpOIpernapat

«KapuokuHe3 B KIETKax

KJIETOYHBIH LMK,
nHTepdasa,
peAYIUTUKALINS,
XpOMOCOMa,  KapHOTHII,
TaIJIONUIHEIH,

MUTUIONTHBINA
XPOMOCOMHBIHT Habop,
XPOMAaTHIIbI, MHTO3; €ro
CTaVH: mpodasa,
Metadasa, anada3sa,
tenodasa.

OnuceiBaTh  KU3HEHHBIN
LUK KIIETKH;
MIEPEYUCIIATh u
XapaKTepHu30BaTh
TIEPUOIBI KIJIETOYHOTO

IMHKJIa, CpaBHUBATL HUX
MEX]Ty COOOI.
OnuceiBaTh CTpPOEHUE
XpOMOCOM,  KapHOTHUIIOB
OpraHu3mMoB, CpaBHHBATb
XpOMOCOMHBIE ~ HaOOpHI
KJIETOK.

CpaBHUBATH cTajiuu
MUTO3A.

Paznuuate Ha
MUKpOITpernapaTax u
pUCYHKax CTaJIMF MHUTO3A.
PackpriBathb

OMOJIOTUYECKUIT  CMBICII
MHTO3a

" )KUBOTHBIX.
https://resh.edu.ru/subject/lesson/3927/start/105895
/

Kinerounoe nenenue. Murtos
https://foxford.ru/wiki/biologiya/kletochnoe-
delenie-mitoz

Menuareka IIpocseenus
https://media.prosv.ru/content/

Iudposoii oOpa3zoBaTeIHHBIN KOHTSHT:
https://educont.ru/



https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-mitoz
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-mitoz
https://media.prosv.ru/content/
https://educont.ru/

KOpCIIKa JIyKa».

Jlabopamopnuie u
npakmuyeckue padomul:
JlaGoparopHas pabora
Ne 3.
«Habmonenne MwuTo3a B
KJIETKaxX KOHYHUKA
KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
17| ®opmel Dopmbl pasMHOkeHUsa | PackpeiBaTh cojaepkanue | becromnoe u mojioBoe pa3MHoxkeHue. JKu3HeHHbIE
pPa3MHOKEHUS OpraHW3MOB; O€CrojOoe W | TePMUHOB HM  TIOHSATHH: | IIUKJIBI Pa3HBIX TPYIIT OPraHU3MOB.
OpraHu3MOB MOJIOBOE. Bunel | pasmHOXKEHHE, kioH, | https://resh.edu.ru/subject/lesson/5359/start/270999
0ecronoro pa3MHOXKEHUS: | TIOJOBEIE KiIeTkd | /
IeneHue HaqBoe, | (TaMeThl), siiuekierka, | Bunbsl paamHoxxeHus. becrnionoe pa3MHOXKEHHE
MOYKOBaHWE  OJHO- W | cmepmarosoun,  3urora, | https://foxford.ru/wiki/biologiya/vidy-
MHOT'OKJIETOYHBIX, ZieJIeHue Hagsoe, | razmnozheniya-bespoloe-razmnozhenie
CropooOpa3zoBaHue, MIOYKOBaHUE,
BEIr€TaTUBHOC CcriopyJranus,
pa3MHOKEHHE. (hparmeHTanyA,
HUckycctBenHOE BETETaTHBHOE
KJIIOHUPOBAHHE pa3MHOXKEHUE, CEMEHHOE

OpPTraHu3MOB, €ro 3HAaYeHUE
JUTSL CEIEKITUH.
[TonoBoe  pa3sMHOXKEHUE,

ero OTJINYHS oT
0ecmoJIoro.
Hemoncmpayuu:
Tabruywl u cxemul:
«DopMBI  pa3MHOXKEHUS
OpraHu3MoBy», «JlBoitHoe
OTUIOJIOTBOPEHUE y
LIBETKOBBIX pacTeHuii»,
«Jlenenue KJIETKHU
OakTepum»,
«BereratuBHOC

Pa3MHOXKCHUEC paCTeHHﬁ»,
«CTpO@HI/IC ITOJIOBBIX

pa3MHOXKEHHUE, OMbIJICHHUE,
IBOMHOE
OIIJIOZIOTBOPEHHUE,
MI0JIOBBIE KeEIe3bl,
CEMCHHUKH, SIMYHUKH,
OILJIOZI0TBOPEHUE
(HapyxHOe, BHyTpEHHEE).
XapakTepu3oBarthb
0COOCHHOCTH W 3HAYCHHUE
0ecroyoro ¥ TIOJIOBOTO
CMOCO00B Pa3MHOXKCHHUSI.
Brigensats BHUJIBI
0ecroIoro pa3MHOKCHHS,
BBISIBJIATh  B3aWMOCBSI3U
Mexny — dopmamMum WU
crocobamu



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie

KJICTOK»

Pa3MHOXEHHUs, U  HUX
OHOJIOTHYECKUM
3HAUCHHUEM.
Bnanets
BEreTaTUBHOI'O
pa3MHOKEHUS
KYJIbTYPHBIX  pPacTCHHM
(ma MpUMepe
KOMHATHBIX).
XapakTepu3oBaTh
IOJIOBBIC
STATICKIICTKH,
CIIEPMAaTO30UIbI;
BBIABJIATL  OCOOEHHOCTH
WX CTPOCHUS

npuémamu

KICTKU:

18 | Meiio3 Meiio3. Cragmu wmeito3a. | PackpeiBaTh coxpepkanue | Meiio3 u ero Onomornyeckoe 3Ha4eHre
[poueccer, TepMHHOB M monstuii: | https://foxford.ru/wiki/biologiya/meyoz-i-ego-
TIPOUCXOISIITHE Ha | MeHo3, rkouproranusa | biologicheskoe-znachenie
CTaInsAX Melo3a. | XpoMOCOoM, epeKpécT
IloBenenne xpoMocoM B | (KPOCCHHTOBEp)
Mmeioze.  KpoccuHromep. | XpoMOCOM, TaMeTHI.
Buonornueckuid cmbicn u | XapakTepus3oBaTh MeEH03
3HaueHHe Mero3a. KaKk Ccroco0 KIIETOYHOTO
Jemoncmpayuu: JIEJICHUS; OIMCHIBATH
Tabauyol u cxemol: Mei03 o CTaIUSIM;
«Meito3». CpaBHUBATh cTaguu
Obopyoosanue:  MoOneidb | Mel03a M MUTO3A.
JHK; marautHas monens- | Pasnuyarh Ha pHCYHKax
amumkanua  «Jlemenue | cragumn MeHo3a;
KIIETKID) packpsIBaTh
OMoJIOTUYECKOe 3HAYCHUE
Meio3a
19 | O6pazoBanue u I'ametorene3 — mnpouecc | PackpeiBarh coxmepxkanue | ['ameroreHes u oIIoZOTBOpEHHUE
Pa3BUTHUE MOJIOBIX o0Opa3oBaHus MOJIOBBIX | TepMuHOB W momsTwid: | https://foxford.ru/wiki/biologiya/gametogenez-i-
KJIETOK. KJIETOK Yy  JKHUBOTHBIX. | FaMETOreHe3, oplodotvorenie
OmnnonoTBopenne IlonoBsie JKeNe3bl: | CIIEpMaTOreHe3, OOTEHE3,

CCMCHHUKHM MW SHMYHHKHU.

CriepMaTo30uJi, akpocoma,



https://foxford.ru/wiki/biologiya/meyoz-i-ego-biologicheskoe-znachenie
https://foxford.ru/wiki/biologiya/meyoz-i-ego-biologicheskoe-znachenie
https://foxford.ru/wiki/biologiya/gametogenez-i-oplodotvorenie
https://foxford.ru/wiki/biologiya/gametogenez-i-oplodotvorenie

OO0pa3oBanue W pa3BUTHE | SULEKIETKA, MOJSAPHBIC

MOJIOBBIX KIIETOK — TaMeT | Telblia.

(cepmaTozony, XapakTepru3oBarb

AWLEKIIETKA) — | 0COOEHHOCTH

criepMaToreHe3 M OOTreHe3. | raMeTorcHesa y

Oco0eHHOCTH  CTPOEHUS | )KMBOTHBIX WU €T0 CTaJlUU;

SAUEKIETOK U | TOJIOBBIE KIIETKH

CIEepMaTo30UI0B. JKUBOTHBIX W OIHCHIBATH

Omo1I0TBOpEHHE. MPOIIECC MX Pa3BUTHS.

ITapTeHorenes. CpaBHUBATbH

Jemoncmpayuu: CIIepMaToreHe3 u

Tabuywt u cxemul: | OOTEHES.

«Ipsmoe wu Hempsimoe | ONUCHIBATH

pasBuTue», «l'amMeTroreHes3 | OIIOJOTBOPEHHE,

y  MICKONUTAKIMX W | OMOJOrMYecKoe 3HAuCHHE

YeNOBEKay. OIJIOZIOTBOPCHUS

Obopydosanue:  MOHETHb

MeTaa3HOi XPOMOCOMBI,

MUKPOCKOTI,

MHUKpOTpenaparsl

«CnepmaTo30ousl

MJICKOTIMTAIOIIET O,

«linexkneTka

MIIEKOTIHTAIOIIIET 0.

Jlabopamopnuie u

npakmuuecKkue pabomol:

JlaGoparopHas pabota

Ne 4. «M3yueHune

CTpOCHUS MOJIOBBIX

KIETOK  Ha  TOTOBBIX

MHUKpPONpEnapaTax

20 | UamuBuayanbpHOE WNunusuayanbHoe PackpbiBath coxpepxkanue | OHTOreHe3. DMOPHOHALHOE pa3BUTHE OPraHU3MA.

pasBuUTHE pasBHUTHE (oHTOreHe3). | TepMMHOB ¥ moHsATHil: | https://resh.edu.ru/subject/lesson/5630/start/132920
OpPraHn3MOB DOMOpHOHAILHOE Pa3BUTHE | OHTOTeHe3, AMOpuoreHes, | /

(amOpuorenes). JTambl | 3UTOTA, npoOseHue, | DTarbl HHANBUIYAIHFHOTO PA3BUTHSI OPTaHU3MOB

AMOPUOHATHLHOTO OJlacToMepsl, MopyJna, | (OHTOTeHe3)

pa3BUTHUsl Y MO3BOHOYHBIX | OlacTyra, omiacronens, | https://www.yaklass.ru/p/biologia/10-



https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026

JKUBOTHBIX:  ApOOJIeHHE,
TacTPyJISIHS,

OpraHoOreHes.
[TocTamMOproHanbEHOE
pa3BUTHE. Turmbl
MTOCTAIMOPHOHAIIEHOTO
pa3BUTHS: TpsAMOE, HE
npsiMoe (IMYMHOYHOE).
Bausinue cpesbl Ha
pa3BuUTHE OpraHHU3MOB;
(hakTopsl, CIIOCOOHEKIC
BBI3BIBATE  BPOXKIICHHBIC
YpOACTBa.

Pocr u pasBUTHE
pacTeHui. OHTOreHes
I[BETKOBOTO pacTeHus:

CTPOEHUE CEMEHU, CTaauu
pa3BUTHSL.

Hemoncmpayuu:
Tabruyv u cxembl:
«OCHOBHBIE cTaauu
oHTOTeHEe3a», «lIpsmoe u
HEnpsIMoe pa3BUTHEY,
«JIBoitHOE
OTLITIOIOTBOPEHHE y

IIBCTKOBBIX paCTeHHfI»

racrpyina, Helpyna,
OpraHOTeHE3;
3apOJBIINIEBBIC  JIUCTKH:
9KTOJEpMa, Me307epMa,
SHTOJIEPMA;
ITOCTAMOPHOHATBHOE
pasBuTHE:  NpAMOE |

HenpsMoe (JTMYNHOYHOE);
metamopdo3, Meracropa,
MHUKPOCTIOpa, MBUIBLIEBOE

3€pHO, CIIEpMUH,
3apOABIIIEBBI  MELIOK,
JBOITHOE
OILIOZOTBOPEHUE.
Onpenendarsb 3Tanbl
AMOPHOHATIFHOTO

pa3BUTUSL XOpIOBBIX Ha
CXeMax W mpenaparax Hu

OIMCHIBATh  IPOIECCHI,
MPOUCXOASIIHE Ha
KaXXJIOM dTare.
CpaBHHBaThH HIEPHOJIBI
OHTOTEHE3a; MpsAMOe W
HenpsAMoe  (JIMYMHOYHOE)
MOCTIMOPHOHAIIBHOE
pasBuTHE, 3apO/IBIIIN
YyelmoBeka U JPYrUX
XOPJIOBBIX.

OOBACHATH
OMoJIOTUYECKOe 3HAYCHUE
pa3BuTHA c
Meramopho30M;

OTPULIATEIIBHOE BIIHUSHHE
aJIKOrojisi, HHKOTHHA H
Apyrux TEPATOTCHHBIX
(hakTOpOB Ha pa3BHUTHE
3apOJIbIIIa YEI0BEeKa.

OnuceIBaTh Mpo1ece

klass/razmnozhenie-zhivykh-organizmov-
6844021/etapy-individualnogo-razvitiia-
organizmov-ontogenez-6844026



https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026

JIBOMHOTO
OTLTOTOTBOPEHHS y
LIBETKOBBIX PaCTCHHMH
Tema 6. HacjieqcTBEHHOCTh M U3MEHYHUBOCTH OPranu3moB (8 yacos)
21| I'eneruka — HayKa 0 1 [Ipenmer u 3agaun | PackpeiBath conepikanue | Mertonsl reHeTukd. [ mOpugonorndeckuii MeTos
HACJIEACTBEHHOCTH U TEHETUKU. Poms | TepmunoB  u  monstuit: | https://foxford.ru/wiki/biologiya/metody-genetiki-
A3MEHYHUBOCTH LIATOJIOTUHU u | red, Tre”HoM, renorun, | gibridologicheskiy-metod
AMOPHOIOTHI B | ¢eHoTHII,  XpOMOCOMEI, | Menuareka [IpocBemnieHms
CTaHOBJICHMM  TCHETUKU. | aJUICIbHBIC rensl | https://media.prosv.ru/content/
Brmang  poccuiickux  u | (ayutenu), romo3urota, | LludpoBoii 00pa3oBaTeIbHBII KOHTCHT:
3apyOeKHBIX YYCHBIX B | T€TEPO3UTOTa, https://educont.ru/
pa3BuUTHE TeHETUKH. | JOMUHAHTHBI  MpU3HAK
Meronbl TeHeTUKH | (TeH), PEeLECCUBHBII
(TMOPUAOIOTHUECKHUH, mpu3Hak (TeH), dYucTas
IUTOTEHETUYECKHH, JIHWSL, THOPHI.
MOJIEKYJISIPHO- Ilepeuncnars 51
TEHETHYECKHH). XapaKTepH30BaTh METOJBI
OCHOBHBIE TEHETHYECKHE | TeHETHKU:
NOHATHS.  ['eHeTHueckas | rHOPUIONIOTUYECKUH,
CHUMBOJIHKA, IUTOT€HETUYECKHUIA,
UCTIONb3yeMass B CXEMax | MOJEKYJSpHO-
CKpEeIIMBaHUM. TCHETUYCCKHIL,
Hemoncmpayuu: JIOMUHAHTHbBIE u
Iopmpemwi: T'. MeHnenp, | pelieCCUBHBIE  MPU3HAKU
T. Mopras, pacTEeHUM U )KUBOTHBIX.
H.N. BaBunos, ITonp30BaThHCA
C.C. YeTBepHKOB, FEHETUYECKOMI
H.B. Tumodees- TEPMUHOJIOTHEN u
PecoBckwnii. CUMBOJIMKOM I 3aIliCH
Obopydosanue: MOJEIb- | TEHOTUITUYECKUX cXem
anTUIAKAIHS CKpEINBaHUS
«MoHorubpuHOe
CKpelrBaHuey, repoapuit
«I"opox noceBHOW»
22 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTH PackpeiBate coapepxkanue | MonoruOpuaHoe ckpeuiusanue. [lepBeiii 1 BTopoit
HaCJIeIOBaHHS HACJIEIOBaHNS TMPU3HAKOB, | TEPMUHOB W TIOHATHI: | 3akoHbI Menaens. | eneTndyeckas CHMBOJIMKA U
MIPU3HAKOB. YCTaHOBJICHHBIE MOHOTHOPHIHOE TEPMHHOJIOTHSL.



https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://foxford.ru/wiki/biologiya/metody-genetiki-gibridologicheskiy-metod
https://media.prosv.ru/content/
https://educont.ru/

MonorubpuHoe I'. Mennenem. CKpeILUBaHUE, https://resh.edu.ru/subject/lesson/5386/start/301065
CKpeIBaHUE MonorubpumHoe (heHOTHTITIECKHE /

CKpELIUBaHUE. 3aKoH | TpyMIIbI,

eMHOOOpa3us THOPUIOB | TUOPUIOIOTHICCKUN

MEPBOTO MOKOJICHHUS. | METOJl, YHCTHle JIMHWH,

[IpaBuo MOMHHUPOBAHUSA. | JOMHUHHPOBAaHWE  TE€HOB

3akoH pacmierieHus | (IOJIHOE, HETIOJHOE),

MIPU3HAKOB. I'unoTesa | pacuierieHue B

YUCTOTHI TaMeT. [lomHoe 1 | moToMcTBe.

HEIOJHOe OnwuceiBaTh METOANKY

JOMUHHUPOBAHHE. MPOBEICHUS

Hemoncmpayuu: I'. MenaeneM OIBITOB IIO

Ilopmpemui: I'. MeHaenb. | U3y4EHUIO HACJIECIOBAHUS

Tabruyw u cxemvl: | OIHOM mapbl NPU3HAKOB Y

«MonorubpumHoe ropoxa IoCeBHOTO.

CKpelmuBaHWE ®  ero | PackpeIBaTh comaepikaHue

UTOTEHETUYECKast 3aKOHOB  €IWHOOOpa3us

OCHOBa, «3akoH | THOpPHUIIOB MEPBOTO

paciieruieHdss M ero | MOKOJNEHWs W 3aKOHa

UTOTEHETUYECKast pacIeruIeHus.

OCHOBa», «3aKOH YHCTOTHl | OOBACHATH TUIIOTE3Y

rameTy. YUCTOTHI TAMET.

Obopydosanue: Monenu- | 3amUChIBaTh CXEMBI

ANTUTUKAIAN MOHOTHOPHTHOTO

«MonorubpuHoe CKpEIMBaHus, OOBSICHATH

CKpEIBaHUEY, ero [UTOJIOTHIECKHE

«HenosHoe OCHOBBI u pewaTth

JIOMUHHPOBaHUEY, reHeTHYeCKHe 3a7jaud Ha

repOapuit «l'opox | MoHOTHOpPHHOE

IIOCEBHOI CKpPEILMBAHUE

23| lurubdpumHoe JurubpuaHoe PackpeiBath coneprxkanue | JuruOpumHoe ckpemnBanue. TpeTuii 3aKkoH

CKpeIlMBaHueE. CKpeIlVBaHue. 3aKkoH | TEpMUHOB U TOHATUH: | MeHzens.
3akoH HE3aBUCHMOI0 JTUTUOpUTHOE https://resh.edu.ru/subject/lesson/4725/start/107947
HE3aBHCHUMOTO HACJIEJOBaHNS TPU3HAKOB. | CKpEIIMBaHUE, /
HACJIEIOBAHUSA [urorenernueckue aHAIM3UpYyoLee Ju- u noauruOpuHoe cKperuBanue. TpeTuit
MIPU3HAKOB OCHOBBl  JAWTMOPHUAHOTO | CKpELIMBAaHUE. 3aKoH MeHnens

CKpEIINBaHUSL. OnuceIBaTh ombiThl | https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelya

Ananuzupyroriee
CKpeIIrBaHue.
Ucnonp3oBanue
AHATM3HUPYIOLIETO
CKpEIIBaHuUs TUTS
ompeAeNeHNs] ~ TEeHOTHIIA
ocobu.

Hemoncmpayuu:
Topmpempoi: T'. MeHnemnb.
Tabruyw u cxembl:
«durndpugHoe
CKpEIIBaHUE»,
«lluTomornyeckue OCHOBBI
JTUTHOPUTHOTO
CKPEIINBaHUS.
Obopydosanue: MOOETb-
anTUIIKALAs

I'. Menaens no u3y4yeHuro
Hacjae[OBaHMs [BYX Hap
MpU3HAKOB Yy  Topoxa
IIOCEBHOTO.

PackpbiBath conepxaHue
3aKOHa HE3aBUCUMOTr0
HacJeI0BaHMs
MIPU3HAKOB.

IIpumeHaThH
MaTeMaTHYEeCKUI pacyer
C TIOMOIIBIO  MeTona
MIEPEMHOXKEHHUS
BEPOSITHOCTEN U 3aIUCh C
MIOMOIIIBIO
(heHOTUTTMIECKHX
paguKagoB paclleIyICHUs
NPU3HAKOB Yy TIOTOMKOB

skreschivanie-tretiy-zakon-mendelya

«lurubpumgHoe 10 (EHOTHITY U TCHOTHITY.
CKpCIIBAHUE» 3anuceIBaTh CXEMBI
JUTUOPUTHOTO
CKpEIMBaHUs, OOBSICHATH
ero IIUTOJIOT UIECKHE
OCHOBBI " pematsb
TeHEeTHUYECKHE 3a/laud Ha
TUTAOpUITHOE
CKpeIMBaHNe
24 | CuemnneHHoe CuerieHHOE PackpeiBathe conepxanne | CrerieHHOE Haclel0BaHUE TEHOB.
HacJe0BaHUEe HacJIe/IOBaHUE NPU3HAKOB. | TepMUHOB W  moHsaTuid: | https://resh.edu.ru/subject/lesson/4755/start/118828
MIPU3HAKOB Padora T.Moprana 1o | cuemjIeHHOE /

CLICTITICHHOMY
HAaCJIeI0BaHUIO TeHOB.
Hapymenne  cueruieHus
TEHOB B pe3yibTare
KPOCCHHIOBEpA.
XpoMocoMHas Teopus
HaCJIECTBEHHOCTH.

I'eneTnueckue KapThbI.

HaclieI0BaHNe
MIPU3HAKOB,

peKOMOHMHALHS T'CHOB,
TEHETHYECKUE KapThl

XpOMOCOM, MOpPIraHU/Ia.
HassiBaTh OCHOBHBIE
MOJIOKECHUS

XpPOMOCOMHOM TEOPHUH

CI.[eHJ'IeHHOG HaCJICOOBAHUEC I'CHOB. XpOMOCOMHaSI
TCOpUA HACICACTBEHHOCTU
https://foxford.ru/wiki/biologiya/stseplennoe-
nasledovanie-genov-hromosomnaya-teoriya-
nasledstvennosti



https://foxford.ru/wiki/biologiya/di-i-poligibridnoe-skreschivanie-tretiy-zakon-mendelya
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti

Jemoncmpayuu: HACJEJICTBEHHOCTH
Iopmpemsi: T. Mopras. T. Moprana; packpbIBaTh
Tabruyw u cxemul: | comepiKaHUe paboThI
«Meto3», «'enermueckue | T. Moprana 1o
KapThl pacTeHui, | CLEIUIEHHOMY

JKUBOTHBIX W YEJIOBEKa», | HACIEAOBAaHHWIO TI€HOB U
«B3aumoneiicTue MIPUYUHBI HapyILIEeHUs
aJJIEIbHBIX TEHOBY. CLIETJICHUS MEXITy
Obopyodosanue: TeHaMH.

MUKpoTipenapaT 3anuceIBaTh CXEMBI
«dpo3zodumnar (HOpMa, | CKpeIuBaHHs npu
MyTaluy (OpMBI KPBUIBEB | CLEMJICHHOM

u OKpacKu Tena), | HacjIedOBaHUH,
MUKPOCKOTI, MOJIeNb- | OOBSICHATH MPUYHHBI
anmmmkamma  «llepekpéct | pekomOuHaLKU I'€HOB,
XPOMOCOM. OTIPENeIIATh YUCIO TPYII
Jabopamopnuvie u | CLEIUIEHUS I'€HOB; peliaTh
npakmuueckue papomepl: | TEHETUYECKHE 3a7auyd Ha
JlaboparopHas paboTa | cuerieHHOe

No 5. «M3yueHne | HacleJOBaHHE
pe3yabTaToB

MOHOTHOPHIHOTO u

JIUTHOPUTHOTO

CKpEIIBaHuUS y

Ipo3o(uiabl Ha TOTOBBIX

MHKpONpenaparax»

25 | I'eneruka nomna. I'eneTtuka nosa. | PackpeiBate coxep:kanue | HacnenoBaHue NPU3HAKOB, CHEIUIEHHBIX C IIOJIOM
HacnenoBanune XpomocoMHOe TepMuHOB W moustuit: | https://foxford.ru/wiki/biologiya/nasledovanie-
MPU3HAKOB, orpejiesieH e 1oJia. | XpOMOCOMHBIH Habop, | priznakov-stseplennyh-s-polom
CLICTUICHHBIX C IT0JIOM AyTOCOMBI U  TIOJIOBBIE | ayTOCOMBI, MIOJIOBBIE

XPOMOCOMBI. XPOMOCOMBI,

I'omorameTHbIe U | TOMOTaMeTHBIN o7,
reTeporaMeTHbIE reTeporaMeTHBIN ToJI,
OpTaHHU3MBI. CIETUIEHHOE C  TI0JIOM
Hacnenosanne HacJIe/IOBaHHE TIPU3HAKOB.

IMMPU3HAKOB, CHCIIJICHHBIX C
I1OJIOM.

OOBACHITE
LIUTOJIOTUYECKUE OCHOBBI



https://foxford.ru/wiki/biologiya/nasledovanie-priznakov-stseplennyh-s-polom
https://foxford.ru/wiki/biologiya/nasledovanie-priznakov-stseplennyh-s-polom

Hemoncmpayuu:
Iopmpemsi: T'. Mennens,
T. Mopras,

H.N. BaBuiios.

Tabauywvl u cxemvl:
«['eneTnka 1oJIa,
«3aKOHOMEPHOCTHU
HaCJIEIOBaHMUSI,
CLEIUICHHOTO C IOJIOM»,
«Kapuotumnsl 4denoBeka u
>KUBOTHBIX»

XPOMOCOMHOTO
MeXaHu3Ma OIpeeICHUs
mojia y  pas3iIM4HbIX
OpTaHU3MOB.
CpaBHHBATH
3aKOHOMEPHOCTH
HACJICIOBaHHUS
MIPU3HAKOB, CIICTICHHBIX
U HEe CICIUICHHBIX C
TIOJIOM.

Pemars TCHETHYECKUE
3aJaud Ha HACJICJIOBaHHE
CICIJICHHBIX C  TOJOM
MIPU3HAKOB

26

3MeH4yuBOCTE.
Henacnencresennas
N3MEHYUBOCTD

N3MeHUYnBOCTb. Bunpr
M3MEHUYNBOCTH:
HEHACJICICTBCHHAs u
HaCJIC/ICTBCHHAsI. Pons
cpenabl B
HEHACJIEICTBEHHOMN
W3MEHYHBOCTH.
XapakTepuctuka
MOIU(DUKAITMOHHON
W3MEHYHBOCTH.
Bapranuonuelii  psg
BapUallMOHHAS KpHUBasl.
Hopma peakuuu
MpU3HAaKa.
KomnaecTBeHHBIE H
KaueCTBEHHbIC IPU3HAKU U
X HOpMa peaKIum.
CBoiicTBa
MOIU(DUKAIIMOHHON
W3MEHYHBOCTH.
Hemoncmpayuu:

Tabauyol u cxemor: «Bubl
W3MEHYHBOCTH,

PackpsiBate copepxaHue
TEPMUHOB W  TOHSITHI:
U3MEHUYUBOCTD,
HACJICCTBEHHAs
W3MEHYUBOCTB,
HEHAaCJIC[CTBEHHAs
U3MEHYUBOCTD,
MOIU(pHUKAIMOHHAS
HM3MEHYUBOCTS,
BapUaLlMOHHBINA pan,
BapUalMOHHAsI  KpHUBas,
MIpU3HAK, HOpMa pEaKIH,
KOJIM4ECTBEHHbIE u
KAUECTBEHHBIE NIPU3HAKU.
Knaccugunuposats BUIBI

H3MEHYUBOCTHU Hu
BBISBIIATE X
OMOJIOrHYECKHUE
0COOEHHOCTH.
Ilepeuucnars  cBoMCTBa
Moau(HUKAITMOHHON
H3MEHYUBOCTHU u

O0BSICHATL ¢ 3HaueHue

OCHOBHBIC 3aKOHOMEPHOCTA U3MEHYHBOCTH:
Moau(uKanoHHas, KOMOMHATUBHAS,
MYTallMOHHAS.

https://resh.edu.ru/subject/lesson/5387/start/17435/



https://resh.edu.ru/subject/lesson/5387/start/17435/

«MonuduxarmonHast
W3MEHYHBOCTE.
Jabopamopnuie u
npakmuueckue paoomul:
JlabGopaTopHas pabora
Ne 6. «3yuenne
MOIU(DUKAIIMOHHON
W3MEHYHMBOCTH,
MOCTPOCHNE
BApUAIMOHHOTO psla U
BapHUallMOHHON KPUBOW»

JUIST OPTaHU3MOB.
Paznuuate
KOJIMYECTBCHHBIC u
Ka4ueCTBCHHBIC MPHU3HAKH;
CTPOUTH BapHaAllMOHHBIN

pn, BapHAIOHHYIO
KpPUBYIO, BBIYHCIIATH
cpenHee 3HAUYCHUE
TIpHU3HAKa

Hacnencresennas
N3MEHYUBOCTH

HacnencTeennas, WA
TeHOTHITHYECKas
W3MEHYUBOCTb.
KomOnHaTuBHas
W3MEHUYMBOCTE. Meio3 u
MOJIOBOM pouecc -
OCHOBa  KOMOWHATHBHOM
W3MCEHYMBOCTH.
MyTanuoHHas
W3MEHYHBOCTb.
Knaccuduxarmst myraruii:
TE€HHbIE,  XPOMOCOMHEIE,
reHoMaele. Yacrora U
MIPUYUHBI MyTaLui.
MyTtareHHble (hakTopsI.
3aKOH  T'OMOJIOTMYECKHUX
pPAIOB B HAcJEJACTBEHHOU
W3MEHUYMBOCTH

H.N. Basunosa.
BuesnepHnas
HacJIeICTBEHHOCTh H
W3MEHYUBOCTb.
Hemoncmpayuu:
Iopmpemuvi: T le ®pus,
H.N. Basunos.

Tabruywl u cxemul:

PackpsiBaTh coaepkaHue
TEPMUHOB M  MOHATHMA:
HacJIe/ICTBEHHAs
HN3MCHYHMUBOCTD,
KOMOWHATHBHAS
HN3MCHYHUBOCTD,
MyTallMOHHAasA
W3MEHYHBOCTh, MYTaHT,
MyTallnu: TeHHEIE,
XPOMOCOMHBIE,
T€HOMHBIE; TTOJIUTUION IS,
AHEYTUIOUANS, MyTareHbl.
XapaxkTepus3oBaTh
HACJIEJICTBEHHYIO
W3MEHUYHBOCTE;
(dopMynupoBaTh  3aKOH
TOMOJIOTHYECKHUX PAZI0OB B

HaCJIeICTBEHHOMN
H3MEHYUBOCTHU

H.U. BaBunoBa u
OOBSACHATH €ro 3HAaYECHHE
IS OHOJIOTUH H
CEJIEKITHH.
Knaccudummposats
MYTalluu: TEHHEIE,

XPOMOCOMHBIC, TCHOMHBLIC

Bunr! HaciaencTBEHHONM H3MEHYHUBOCTHU
https://foxford.ru/wiki/biologiya/vidy-
nasledstvennoy-izmenchivosti

MYTaLH/IOHHaSl U3MCHUYUBOCTH
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/mutatcionnaia-izmenchivost-
6844043



https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
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«MyrannonHas

- ¥ TPUBOIUTH NPUMEPHI

U3MEHYUBOCTB. MyTalum.
Obopyodosanue: OOBACHATH MPUYIHHBI
MHUKPOCKOTI, BO3HUKHOBEHHS MyTalluH,
MHUKpOIIpenapaT poib (akTopos-
«JIpo3odmmar (HOpMa, | MyTareHoB.
MyTanuud (GopMbl KpelibeB | CpaBHUBATH BH/IBI
u OKpacka Tena); | MyTauuii; BBISIBIISATD
KOMHAaTHBIE PpAacTeHHA C | IPUYMHBI
MecTpou OKpacKoO#l | HacleICTBEHHOMN
JIUCTHEB. HM3MEHYUBOCTH,
Jlabopamopniie U | UICTOYHUKA MYTarcHOB B
npakmuyeckue padompl: | OKpyXKarouiei cpene
JlaGoparopHas pabota | (KOCBEHHO).
Ne 7. «AHanu3 mytaumii y | XapakTepu3oBaTh
Ipo30(uiabl Ha TOTOBBIX | BHESAEPHYIO
MUKpOTIpernapaTax» HACJIE/ICTBEHHOCTh u
HU3MEHYHMBOCTh
28 | I'enernka yemoBeka I'enetuka yesnoBeka. | PackpeiBaTh coaepkanue | I'eHeTHka yernoBeka
Kapuorumn YeJoBeKa. | TepMHHOB W mousTuid: | https://resh.edu.ru/subject/lesson/3653/start/47180/
OcHoBHBIE METOJIbl | KapUOTHUII YeNoBeKa,
TEHETHKH YENIOBEKA: | IUTOr€HETUYECKHUI
TeHEAIOTUYECKHH, METOJI, T€HEATTOTUYECKUI
OIM3HEIOBEIH, METOJl, OMOXUMHUYECKUI
IIUTOrCHETHUCCKHUIA, METO/, OJIM3HELOBBII
OMOXUMHYECKUH, METOJI, HAacCJIeZICTBCHHBIE
MOJIEKYJISIPHO- 0oJie3HU: (MOHOTEHHEIE, C
Te€HETUYECKH. HaCJIEICTBEHHOMN
CoBpemeHHOE MIPEIPACTIONIOKEHHOCTBIO,
ompeJiesieHNe  T'eHOTUIA: | XPOMOCOMHBIE), MEIUKO-
MOJTHOTEHOMHOE TeHETHYECKOe
CEKBEHHPOBaHUE, KOHCYJIbTUPOBaHHE.
TeHOTUNIMpoBaHue, B ToM | Ilepeuncnsats
yucie ¢ nomomipio [II[P- | ocoberHocTn  m3ydeHus
aHanuza. HacnencTBeHHbIE | T€HETHKH YEIIOBEKa;
3a007IeBaHUsl  4YEJIOBEKA: | MPHUBOJAUTH MIpUMEPBI

re’uble 0oJie3HH, OOJIE3HHU

HaCJICACTBCHHBIX



https://resh.edu.ru/subject/lesson/3653/start/47180/

c HACJICJICTBCHHON | 3a00/eBaHMIl  YEIIOBEKa,
MIPEAPACIIONIOKCHHOCTRIO, | XapaKTEePH30BaTh METOIIBI
XpPOMOCOMHBIE  OOJE3HHU. | UX NPOQUIAKTHKH;
Comaruueckue U | OOOCHOBBIBATH 3HAYCHUC
TeHepaTUBHBIE MYTAllH. | MEAUKO-TEHETHIECKOTO
CTBOJIOBBIC KJIETKH. | KOHCYJIbTUPOBAHUSI.
[TpuHIHATEL 310pOoBOr0 | BBIABIATH M CpaBHHUBATH
oOpa3sa JKU3HH, | MEKIY coboit
JINarHOCTHKH, JTIOMUHAHTHBIC u
MpO(UIAKTUKY U JICUCHUS | PELECCUBHBIC MPH3HAKU
TCHETHYECKUX OOJIC3HEH. | YelloBeKa.
Menuko-reHeTU4YeCKoe CocTtaBisiTh u
KOHCYJIbTHPOBAHHE. aHAIIM3UPOBATH
3HaueHHE MEIUIMHCKOM | pOJOCIOBHBIC YEIOBEKA
TEHETUKH B
MPEIOTBPAIICHUT u
JICUCHUU TCHECTUYCCKUX
3a00JIeBaHUIl  YeJIOBEKa.
Hemoncmpayuu:
Tabruyv u cxemul.
«HacnenoBanue pesyc-
(akropa», «["eHernka
TPYII KPOBUY.
Jlabopamopnuie u
npakmuuecKkue paoomol:
[IpaxTrueckas pabota
No 2. «CocraBnenue u
aHaau3 POJIOCTIOBHBIX
JeJIOBEKa»

Tema 7. Cenexuyisi OpraHu3MoB, OCHOBBI OHMOTexXHOJI0rnu (4 yaca)

29| Cenekius Kak Hayka 1 Cenexiusi Kak Hayka H PackpeiBath conepxanue | ['eHeTHKa U celleKIus

U TIPOIIecC nporecc.  3apokaeHue | TepMuHOB W monsTuid: | https://resh.edu.ru/subject/lesson/3861/start/295751
CEIICKIINHU U CeNeKIus, copt, nopoxaa, | /
JTOMECTUKAIUA. YdUeHue mrTaMM, Jomectukanud, | Menuareka [Ipocselienus
H.W. Basuiiosa o WU onoMantHuBanue, | https://media.prosv.ru/content/
[EHTpaX MHOroo0pas3us eHTpbl MHOrooOpazus u | Lludporoii 0Opa3oBaTeIbHBIN KOHTEHT:
5 MTPOUCXOXKJICHUS MIPOUCXOKICHUS https://educont.ru/



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://media.prosv.ru/content/
https://educont.ru/

KYJIbTYPHBIX PAaCTCHHUIA.
IenTpsl
MIPOUCXOXKICHUS
JIOMAIITHUX  >KUBOTHBIX.
Copt, mopopda, IITaMM.
Hemoncmpayuu:
Lopmpemui:

H.M. BaBuiios.

Tabnuysl u cxemsi: KapTa
«llenTppl MHOTOOOpA3Us
u MIPOUCXOXKICHUS
KYJIBTYPHBIX DPacTEHUI,
«IToponpr OMAaIITHUX
JKHBOTHBIX», «Copra
KYJBTYPHBIX DPacTEHUI.
Obopydosarue: MyISKH
IJIOJIOB M KOPHEILJIOOB

JTUKHX bopm u
KyJbTYPHBIX COpTOB
pacTeHuit; repbapuit

«CenbCKOX03IHCTBEHHBI
€ pacTeHUs»

KYJIbTYpHBIX pPAacTCHUU U
JKUBOTHBIX,
TUOpUAM3AIIHS,
HCKYCCTBEHHBIN O0TOOD.
HaszbiBath M CcpaBHHUBATH
OCHOBHBIE STarbl
pPa3BUTHS CEICKIUU.
Wznarate YUCHHE
H.. BaBuiioBa o nieHTpax
MPOUCXOXKICHUS
KYJIbTYpHBIX  PACTCHHIA,
paznuyYaTe IEHTpPHl  Ha
KapTe MHUpa, CBSI3HIBATH
UX MECTOMOJOXKEHUE C
oyaraMM BO3HHKHOBEHUS

JpEBHEUIINX
UBUJIN3AIAH.
CpaBHUBATbH copTa
KYJIbTYPHBIX  PacTEHHH,
TIOPOJIBI JIOMAIIHUX
JKUBOTHBIX M HX JUKHX
MIPENIKOB.

OueHuBaThb poJib
CEJIEKIIMH B 00eCII€YCHUH
MPOI0BOJIbCTBEHHOM
0€e301I1aCHOCTH
YyeJIOBEUYeCTBa

30| Metoms! n CoBpeMeHHbIE MeToabl | PackpeiBarh coxepkanue | ['eHEeTHYECKHE OCHOBBI CENICKIMU. 3aKOH

JOCTHKECHH ceJeKMu. MaccoBblii W | TEPMHHOB M IOHSTHIHA: | TOMOJIOTHYECKHX PSAIOB
S CENIEKIINH WHIMBUIyaJbHBIH OTOOpPBI | MCKyCCTBEHHBbIH  oTOOp, | https://foxford.ru/wiki/biologiya/geneticheskie-
pacTeHuii 1 B CEJEKIMH pACTEHHH M | MACCOBBIH orbop, | osnovy-selektsii-zakon-gomologicheskih-ryadov
YKUBOTHBIX >KABOTHBIX. WHIMBUIYaJIbHBIA  OTGOP,

Onenka IKCTEphEpa. | IKCTEPhEP,

BimskopoacTeenHoe OJIM3KOPOICTBEHHOE

CKpEIUBAHUE — | CKpeluBaHue, yucTas

UHOPUTUHT. Yucras | IuaHuUA, reTeposuc,

JIMHUSL. CkpellMBaHue | HEPOJACTBECHHOE



https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov

YHCTBIX JINHUM.
I'eTepo3suc, WIn
ruOpugHas cua.
Heponcteennoe

CKpEeLIMBaHUE -

aytopumuar. OtnanéHHas
TUOpUAM3AIHS Hu eé
ycnexu. HckyccTBeHHBIH
MyTareHe3 ¥ IIOJy49eHHE
TIOJIUTUIOUIOB.
HocTtmxeHns  cenekuuu
pacTeHul, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.
Hemoncmpayuu:
Ilopmpempi:

N.B. MuuypuHn,
I'. 1. Kapnieuenko,
M.®. UBaHoB.
Tabruywl u
«OTtnanennas
rudpuauzanus», «PaboTbl
aKaJieMHIKa

M.®. 1BanoBay,
«[Tomunnongus».
Obopyoosanue:  MyISKH
IUIOZIOB W KOPHETUIONOB
JTUKHX bopm u
KYJIBTYPHBIX COpTOB
pacTeHui.
Jlabopamopnuie u
npakmuueckue paoomul:
Okckypeusi  «OCHOBHBIE
METOJBl M JOCTH)KEHUS
CENIeKIIMM  pacTeHuHh U
YKUBOTHBIX (ma
CENEKIMOHHYIO0 CTaHLHUIO,
IJIEMEHHYIO bepmy,
COPTOUCTIBITATENbHBIN

cxemol.!

CKpelLIBaHue,
HUCKYCCTBEHHBIN
MyTareHes, MOJUILIOUIBI.
CpaBHUBATb (hopMBI
HACKYCCTBEHHOTO  OTOOpa
(MaccoBoro u
WHIWBUIYAILHOTO), BUIBI
THOpUIU3AIIAN
(OMM3KOpOACTBEHHOW |
OTJIAJICHHOW), CII0COOBI
TOJTyYEHUS TTOJTUITIIOUIOB,
IIpuBoauTh MIpUMEPHI
JOCTW)KEHUH  CeJeKUUU
pacTeHui U >KUBOTHBIX




y4acTOK, B  TEIUIMYHOE
XO035UCTBO, J1A0OPATOPHIO
arpoyHHBEpCUTETa  HJIH
HAYYHOTO LIEHTPA)

31

Buorexnonorus
KaK OTpacib
MPOU3BOJICTBA

BuorexHonorus KaK
OoTpaciib  TPOU3BOJICTBA.
I'ennas WHXCHEPHUSL.
Oramnbl CO37aHus
pekomOuHanTHOW JIHK m
TPAHCTEHHBIX OPTaHU3MOB.
Knerounass  uHXeHepHs.
Knerounsie KYJBTYPHI.
MUuKpOKIOHATIEHOE
Pa3MHOXKEHUE  PACTCHUM.
Knonuposanue
BBICOKOITPOAYKTUBHBIX
CEIIbCKOXO035MCTBEHHBIX
OpTaHU3MOB.
DKOJIOTHYECKHE u
STUYECKUE MPOOIIEMBI.
I'MO -  reHeTu4ecku
MOIU(UIIMPOBAHHBIS
OpTaHHU3MBI.
Hemoncmpayuu:
Tabruyw u cxembl:
«OOBEKTHI
OHMOTEXHOJIOTHI,
«Knerounsle KynbTypbl H
KIIOHUPOBaHUEY,
«KoHucTpynposanue "
epeHoc TEHOB,
XPOMOCOM)

PackpbiBath conepxaHue
TEPMUHOB W  TIOHSTHI:
OHOTEXHOJIOTHS,
KIICTOYHAs  WH)XCHEPUS,
TeHHAS WHXEHEPHS,
KJIIOHIPOBaHHE,
TPaHCTCHHBIC OPTaHU3MBI,
I'MO (reHeTHYIECKU
Moau(pUIIPOBaHHBIC
OpTraHU3MBI).
XapakTepus3oBaTh
OMOTEXHOIIOTHIO KaK
oTpacib  IpPOHU3BOCTBA,
OCHOBHBIC  JIOCTH)KCHUS
OMOTEXHOJIOTUN B
obmactu
MIPOMBIIICHHOCTH,
CEJNIbCKOTO XO3SUCTBA W
MEJUIIHHEI.
IIepeuuciars u
XapaKTepH30BaTh
OCHOBHBIE =~ METOABI U
JIOCTHKCHHUS
OMOMHKEHEPHH.
OO6cyxnath
JKOJIOTHYECKUE "
ITHUYECKHE ACIICKTBI
HEKOTOPBIX
WCCIIeIOBaHMN B 00JIACTH
OMOTEXHOJIOTHH
(xKI0HUpOBaHMS,
HCKYCCTBEHHOTO
OILIOJIOTBOPEHUS,

Mertoapl U yCIIeXu COBPEMEHHOM CEJIEKIINU U
OMOTEXHOJIOTHHI
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/metody-i-uspekhi-
sovremennoi-selektcii-i-biotekhnologii-6844045



https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045

HaNpPaBICHHOTO
W3MEHEHHS TeHOMa |
CO3JIaHMA  TPAHCTEHHBIX
OpraHu3MoB)

O0o00enue u
ITOBTOPEHHUE TJIaBbI
«Cernekius OpraHu3MOB,
OCHOBBI
OHMOTEXHOJIOTUI

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34




TeMaTnyeckoe nJIaHUpPOBaHUE

y4eOHbIN npeaMeT «brosiorus», 6a3oBbid ypoBeHb, 11 Kiacc

Ne 11/r1 [HanmenoBanne pasmenoB  HKommuectBollI[porpammHoe comepxaHne OCHOBHBIE BHIBI JEATEIHHOCTH|  DJIEKTPOHHBIC (ITU(POBHIC)
TeM yaeOHOTO IIpeIMeTa MacoB oOyJaronuxcs 00pazoBaTeIbHbBIC PECYPCHI
DBosroIMOHHas Ouosiorus (9 4acoB)
1 OBomonust u MeToAnl el [peanoceuiku Onpe/eneHre OCHOBHBIX TIOHSATHUH]
V3y9eHUs BOSHUKHOBEHUS HBOIIOIIMOHHOMTEMBI;
Teopru. DBOIOIMOHHAS TEOPHS U e€—ONOIOrHIecKast YBOIIOIHS.
MecTo B OWonoruu.  BrusiHME- METOIBI U3yUYCHUS IBONIOLUT
PBOJIIOIIMOHHON TEOpPUM Ha Pa3BUTHE— COCTABIICHHE W  3allOJHEHHUE
OMOJIOTHH U IPYTUX HAYK. CXEeM, CBOJHBIX U CPaBHUTEIHHBIX
CBujeTenbeTBa  HBONIOLUH.TAONHIL;
[aneonToONMOrMYECKHE: — JIeMOHCTpAIsI HABBIKOB Pa0OTHI
[TOCIIEZIOBATEIHPHOCTh MOSIBJICHUSC ~ Pa3IMYHBIMH  WCTOYHHKAMH
BH]IOB B MAJIEOHTOIOT HUECKOUMH(POPMAIIHH, YMEHHSA
nmetonucu,  TmepexoaHble  (OPMBLIpeoOpa3oBHIBATh HHYOPMAIIHIO H3
buoreorpaguueckue: CXOJICTBO  HOJHOH (POPMBI B APYTYIO
paznuure GpayH u GIop MaTCPUKOB H bubnuorexa [JOK
OCTPOBOB. https://m.edso0.ru/863ea20e
OMOpHoIOTHYECKHE:
CXOACTBA W pa3NU4usi 3MOPUOHOB
[Pa3HBIX BH/IOB MTO3BOHOYHBIX.
CpaBHUTETHLHO-aHATOMHYECKHE:
TOMOJIOTUYHBIE, aHAIIOTUYHBIE,
[PyIMMEHTapHBIE OPTaHBI, aTaBH3MBbI.
MonekynsapHO-OMOXUMUYECKHUE:
CXOJICTBO MEXaHH3MOB
HACJIEICTBEHHOCTH ¥ OCHOBHBIX]|
METa0OJIMIeCKUX TMyTed y  BcCeX
OpPTaHU3MOB.
2 Hcropus pazsutusil Opomonnonnas  teopus Y.,— onenka Bkinaga K. Jlumnes B buOmmoreka [JOK

[peICTaBICHUH 00 SBOIOIMH

/lapBuHa. [Ipeanoceuikyl

[pa3BUTHE OHOJIOTUYECKOH|

https://m.edso0o.ru/863e9570



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

BOSHUKHOBEHUS JTAPBUHN3MA.
JIBIOKyIIE CHIIBI HBOJIOIUN BHIOB
o Hapsuny (130BITOUHOE
pasMHOXKEHHE TpPHU OTPAHUICHHOCTH
pECypcoB, HEOMpeAeIEHHAS
M3MEHUYUBOCTD, 0opnoa 34|
CYLIECTBOBAHUE, €CTECTBEHHBIH]
oTOOD).

CuHTeTHueckas TeopHUs

beomoniun (CTD) u e€ OCHOBHBIC
[OJI0KEHHS.

CHCTEMAaTHKU u O0OBSICHEHHE
MPUIHH HCKYCCTBEHHOCTH
CO3JIaHHOM UM CHCTEMBI;

— XapaKTEPUCTHKA|
SBOJIIOIIMOHHON Teopuu

PK. b. Jlamapka u oObBsicHEeHHE
MPUYUH OmKO0YHOCTH ero
MPEICTaBICHUA O  JIBWKYIIHX
CHJIax 3BOJNIOLNH;

— (opMyIHMpOBaHHE OCHOBHBIX
MOJIOKEHU I 9BOJIIOLIMOHHON
TEOPUU . HapBuHna; —

COCTaBJICHHE M 3aIllOTHCHUE CXEM,
CBOIHBIX

W CPaBHHUTEIILHBIX TAOJHIL;

—  BBIMOJIHEHHE J1a0OPaTOPHBIX
paboT;

— JIEMOHCTpAIHsI HABBIKOB palboTH]
C pa3ITMYHBIMU

MCTOYHUKAMH WHPOPMAIHH,
YMEHHS peoOpa3oBBIBATH
MH(POPMAIUIO U3 OAHOH (OPMEI B
APYryro

MUKpPOIBOJIIOLIUS

MuxkposBoorusi.  [lomymsiust  kak
eIMHMIA BHJA M JBOJIONMU. Bun u
BU000pa3oBanue. Kpurepuu Buza.
(OCHOBHbIE (hopmbl
BUI000pa30BaHuUs: Teorpapuyeckoe,
HKOJIOTUYECKOE.

XapaKTepUCTHUKA BHIA KaK
OCHOBHOM TaKCOHOMHUYECKOH
€ IMHULIBI 74 LIEJIOCTHOM
OHMOJIOrNYECKOH

CTPYKTYPBI;

— BEIJIETICHHE KPUTEPUEB BUJIA;

— COCTaBJICHHE M 3aIrOJIHEHUE
CXeM, CBOJIHBIX

W CpaBHUTEIIBHBIX TaOJIHII;

—  BBIIIOJIHEHUE J1A0OPATOPHBIX
pabdor;

— ACMOHCTpAalus HaBLIKOB pa60T1>1

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863e9c1e

C pa3IHYHBIMU
MCTOYHUKAMHU WHPOPMAITHH,
YMCHHS peoOpa3oBLIBATH
nH(pOpMAaIIo U3 OgHOW (GOpPMEI B
PYTYTO

[Tonynsanus Kax
QIIEMEHTapHAsl CIUHHLA BH[Q
1 HBOIOIUHU. JlabopaTopHasd
pabora Ne 1 «CpaBHeHHE
BUJIOB TI0 MOP(OJIOTHYECKOMY|
KpUTEPUIO»

[Monmynsauus — eIUHUIA SBOJIOLHUU.
CraTtndeckue U JUHAMUYCCKHC]
rmokazarenu momyisanuu. CTpyKTypal
[TOTTYJISIIIAN

XapaKTepUCTUKA MOMyJSUA  KaK
€AMHULIBI 3BOJIIOLIUH;

— COCTaBIICHHE | 3aIlOJHCHHE
CXEM, CBOJTHBIX

W CPaBHHUTEJILHBIX TAOJIHIL;

—  BBINOJIHEHUE J1a0OpPaTOPHBIX
paboT;

— JeMOHCTpALUsl HABBIKOB Pa0OTHI
C pa3IMYHBIMH

MCTOYHUKAMH uH(popMarmy,
[YMEHHS peoOpa3oBbIBATH,
WHPOpPMAaLUIO U3 OJHOH (OPMEI B
APYTryIo

bubmuorexa [JOK
https://m.edso00.ru/863e99c6

JIBroKyiue CUJIBI
(31emMeHTapHbIe (haxTopsbI)
PBOJTIOITUHT

(akTopsl)
MIPHUPO/IE.

JIBroxyine CHJIBI
PBOJIOLMKA  BHUJIOB B
MyTalOHHbBIHI Tporecc 7|
KOMOMHATHUBHASI W3MEHYHMBOCTE.
[TomynsMOHHBIE BOJHBI U Jpeid)
TeHOB. V307111 1 MUTpAIIHSL.

— BBIJICJICHHE
PBOJIOIMN, HMEIOIINX
HaIlpaBJIEHHbIA U HEHAIIPaBJICHHBIN
XapakTep;

— COCTaBJICHHE W
CXeM, CBOJIHBIX

W CPaBHHUTEJIBHBIX TAOJIMIL;
—  BBINOJIHEHHE J1a0OPATOPHBIX
paboT;

— JIeMOHCTpAIUsl HABBIKOB Pa0OTHI
C pa3IMYHBIMH

MCTOYHUKAMH WHPOPMAIHH,
YMEHHS peoOpa3oBbIBATH,
MHpOpPMaLU0 U3 OJHOH (OPMBI B
JPYTYyIo

(akTopoB

3aIlIOJTHCHHC|

bu6mmoreka [JOK
https://m.edsoo.ru/863e9da4

EcrecTBeHHBIIT OTOOpP H €ro

(hopMBbI

=Y

[EcTecTBeHHBII oTbOO0p —

_ OITMCAaHUEC MCXaHHU3MQ

HATPABIISIONINA  (aKTOP 3BOIIOIUH.

©CTEeCTBEHHOT'O 0TOOPA;

bu6mmoreka [IOK
https://m.edso0.ru/863e9ed0



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

DOopMBI eCTECTBEHHOTO 0TOOPA.

— pasnmdeHue
©CTEeCTBEHHOTO 0TOOpa
W CpaBHEHHE pe3yJbTaTOB HX
e CTBYA,

— COCTaBIICHHE | 3aIlOJHCHHE
CXeM, CBOJIHBIX

W CPaBHHUTEJILHBIX TAOJIHIL;

—  BBINIOJIHEHUE J1a0OPaTOPHBIX
paboT;
— JeMOHCTpAIHs HABBIKOB Pa0OTHI
C pa3ITMYHBIMU

MCTOYHUKAMH uH(popMaImy,
[YMEHHS peoOpa3oBbIBATH,
MH(pOpPMAIUIO U3 OTHON (OPMEI B
APYry1o

dopm|

Pe3ynbTaThl 3BOJIFOLIUK
MPHUCIIOCOOIEHHOCTD
OpraHu3MOB u
BHUI000pa30BaHUE.

JlaGopatopnast pabGora Ne 2
«Ornuncanue
MPHCIIOCOOIEHHOCTH
OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepar

(==Y

[TprcnocoOneHHOCTh OpraHU3MOB
KaK pe3yJbTar dBoiouu. [IpuMepsy
PUCHOCOONCHUIT Yy  OpPraHU3MOB.
IApoMOp(]O3bI M UAMOATATITAIIH.

— oTrcaHue MEXaHU3MOB
BO3HUKHOBCHMS HPUCIIOCOOICHUH
Y OpraHNu3MOB;

— 00bsICHEHHE NPUYHHB]
OTHOCUTEILHOTO Xapakrepa
MPHUCIIOCOOIEHHOCTH;

— MIpUBEICHUE MIPUMEPOB
aanTanui y pa3IUYHBIX
OpraHu3MOB;

— COCTaBJIGHME M 3aIOJIHEHHE
CXEM, CBOJIHBIX

W CPaBHHUTEJIBHBIX TaOJIMIL;

—  BBINOJIHEHHE J1a0OPATOPHBIX
paboT;

— JIeMOHCTpAIUsl HABBIKOB Pa0OTHI
C pa3IMYHBIMH

MCTOYHUKAMHU WHPOPMAIHH,
[yMeHUs peoOpa3oBHIBAThH

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde

nHpOpMaLM0 U3 0JHOH (GOpMBI B



https://m.edsoo.ru/863e9fde

[PYTYyIO

Hanpasnenus u
MaKpO3BOTFOITIH

Ty TH

Dopmbl
(uneTudeckas,
KOHBCPICHTHAsA,

Maxpo3BOJIIOIHS.
PBOITIOIINN:
JAUBEPreHTHAad,
mapajjicjibHasi.

CpaBHEHHE
MHUKPO3BOJIIOLIUI
1 MaKpOIBOIIOLIH;
— BBIJIEJICHUE OCHOBHBIX ITyTeH
SBOJIIOLINY, BEAYIIUX K
OMOJIOTHYeCKOMY TIPOTPecCy;

— TpUBENEHHE JIO0KAa3aTebCTB
9BOJIFOLIMU OPraHUYECKOI'0 MUPA;
— (hopmynmpoBaHue
OHMOreHEeTHYECKOI0 3aKOHA,

3aKOHA 3apO/IBIIIEBOrO CXO/ICTBA;
— paznuyeHue MOHATUH
«OHTOTEHE3» U «PHUIIOTCHE3Y;

—  OLEHKAa BKJIAJa  y4YEHBIX-
OMOJIOTOB B pa3BUTHE
MpeCTaBIeHu 00
OpraHUYECcKOro MHPA;
— COCTaBJIEHHE M 3aIOJIHCHHE
CXeM, CBOJIHBIX

1 CPaAaBHUTCJIbHBIX Ta6J'II/IH;

—  BBIMOJIHEHHE J1A0OPATOPHBIX
paboT;

— AC€MOHCTpAaIusA HaBbIKOB pa6OTLI
C pas3/JINYHbIMU

MCTOYHUKAMH UH(POPMALHH,
[YMEHUS peoOpa3oBhIBATH,
WHPOpPMAIUIO U3 OJHOH (OPMEI B
JPYTYIO

pe3ynbTaToB

SBOJIIOLNY]

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

HeO6paTPIMOCTB 9BOJIFOIIMH

Heo6paTumocTtsb 9BOJIIOLINH.
TTpoucxoxneHue o
HECIIEIMAIM3UPOBAHHBIX  MPEJIKOB,
[Iporpeccupytomast crenuanau3anus.

|A TanTHBHASI paJIHalIlusl.

bu6mmorexa [IOK
https://m.edso0.ru/863ea20e



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea20e

Bo3nukHoBeHHE U Pa3BUTHUC KNU3HU H

a3emie (9 u

acoB)

10

Vcropust XM3HN Ha 3emile U
METO/TbI €€ U3yUYCHHS

1

ITasieoHTONIOTUYECKHE
[paIUOJIOTHUECKHE
YTJI€POIHBIN
DKCTIEPUMEHTAITEHOE
MOATBCPIKACHUC
PBOJIOIUY.

METO/IBI,

aHaJInu3.

XUMUYCCKOU

METOAbI —TC€MBI;

OrmpeneiieHne OCHOBHBIX ITOHSATHH

— METOJIBI U3y4YCHUS]
BO3HHKHOBCHHE J)KU3HU Ha 3eMIIe;
— JeMOHCTpAIHs HABBIKOB PaOOTHI
C TEOXPOHOJIOTUYECKON TaOIHIIeH;
— CcOCTaBJIeHHWE ¥ 3arlOJIHCHHE
cxeM, CUHXPOHHUCTHYECKHX,
XPOHOJIOTHYECKUX, CBOAHBIX U
CpaBHU-

TeJILHBIX TaOJIMII;

— JeMOHCTpALUs HABBIKOB Pa0OTHI
C pa3IHYHBIMU

MCTOYHUKAMHU WHPOPMAITHH,
[YMEHHS peoOpa3oBbIBATH,
WHPOpPMAaILUIO U3 OJHOH (OPMEI B
JIPYTYTO

bu6mmorexa [IOK
https://m.edsoo.ru/863ea5a6

11

['unoTe3bl  MPOUCXONKIACHHS
SKU3HHU Ha 3emMiie

JloHayuHbIE MIPEJICTaBIICHUS 0
BapOXKICHUU JKU3HU. Hayunsle
CUIOTE3bl BOBHUKHOBEHUS JKU3HU HA|
3emie: abuoreHe3 M HaHCHEPMUSL,
XuMHuueckast IBOJIIOIH.
IAGMOTeHHBIN CHHTE3 OpraHMYecKHX|
BEIECTB u3 HEOPraHNYECKHX.
HauanbHble 3Tanbl  OMOIOTHYECKOH
pomonuu. ['mnoreza PHK-mupa.
DopmupoBaHue MeMOpaHHbIX
CTPYKTYp u BO3HUKHOBEHHE
MpoTOKIeTKH. llepBrie KIETKH W HX|
PBOJIIOLUSL. DopMUPOBAHUE
OCHOBHBIX rpynn YKUBBIX|

OrnpezneneHne OCHOBHBIX IOHSATUU
TEMBI;

— XapaKTepUCTHKA TAIOTE3
BO3HUKHOBCHUS KW3HHU Ha 3eMJIE;
— omnucaHue dKcrepuMeHToB A. .

OnapuHa

n C. Mmwulepa 1O MOIyYEHUIO
OpraHUYECKUX BEILIECTB u3
HEOPTaHUMYECKUX MyTeM
A0MOTeHHOTO

CHHTE3a;

— packpeiTHe cyTu Teopuu A. U,
OrmapuHa 0 MPOUCXOXKICHUH KU3HU
Ha 3eMie;

— COCTaBJICHUC M 3aIIOJIHCHHC

OpraHU3MOB.

bubmuorexa [JOK
https://m.edsoo.ru/863eabbe
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JdemoHcTpanuu:

[Moptpetnl: @. Peau,

JI. ITacrep, A. . Onapum,
C. Mumep, I'. FOpu, Y. Japsun.
Tabauibl 1 cxeMbl: «BO3HUKHOBEHUE

COJIHEYHON CHCTEMBbIY,

cXeM, CHHXPOHHCTHYECKHX,
XpPOHOJIOTUYECKHX, CBOAHBIX U
CpaBHHU-

TeJILHBIX TAOJIMII;

— JIEMOHCTpAIUSI HABBIKOB Pa0OTHI
C pa3IMYHBIMH

MCTOYHUKAMH WHPOPMAIHH,
YMEHHS peoOpa3oBLIBATH
WHpOpPMaLU0 U3 OJHOH (OPMEI B
JIPYTYIO

12

PasButne xn3Hu Ha 3emute 1o\l
BpaM | epruoam

PazBuTHe )KU3HU Ha 3emile 10 dpaM U
nmepuojaM. Karapxei. Apxeickas U
rpoTepo3oiickas 3pbl. [laneo3olickas
bpa ¥ e TepuoJbl: KEMOPUHCKUH,
OPJIOBUKCKHUH, CUIYpUICKHUA,
ITEBOHCKUM, KaMEHHOYTOJIbHBIN,
nepMcKuid. Mes3o30iickass 3pa U e
[MepuoJibl:  TPUACOBBIA,  FOPCKHIA,
mesioBoi. KailiHozoMckas »pa u eé
[IEPUOJIBI: MaJI€OrCHOBBIIA,|
HEOT€HOBBIH, AHTPOIIOT'€HOBBIH.
XapakTepucTuka KJIUMaTa u
TEOJIOTUUECKUX TIPOIIECCOB.

OmnpeneneHne OCHOBHBIX IOHSTHH
TEMBI;

— BBIJICTICHHUE D3P WM TEPHOJOB B
MCTOPUIECKOM

[Pa3BUTHH OPraHUYECKOTO MHPA;

— coCTaBJIeHHE U 3alOJIHECHHE
cXeM, CUHXPOHHUCTHYECKHX,
XpPOHOJIOTUYECKHX, CBOAHBIX U
CpaBHH-

TEJILHBIX TAOJIHIL;

— JIEMOHCTpAIHsl HABBIKOB palboTHl
C pa3ITMYHBIMU

MCTOYHUKAMH WHPOPMAIHH,
YMEHHS peoOpa3oBbIBATH,
MH(pOpPMAIUIO U3 OAHOH (OPMEI B
APYTry1o

bu6mmorexa [IOK
https://m.edsoo.ru/863ea8bc

13

OCHOBHBIE 3Talbl dBOMIONNHL
PACTUTEIHFHOTO M KUBOTHOTO
mupa. [lpakTiueckas pabota
No 1 «M3ydeHHne MCKOMAEMBIX
OCTaTKOB pacreHuit U
PKUBOTHBIX B KOJUTEKITHISIX))

OCHOBHBIE 3Tarbl IBOJIOLUY]
[PACTUTEIHLHOTO W KUBOTHOTO MHpA.
ApomMopo3bl 'y pacTeHHH U

PKUBOTHBIX. [losiBiIeHME, pacuBer W
BEIMUPaHUE rpymnmn JKUBBIX
OpraHU3MOB.

OrmpeseneHne OCHOBHBIX ITOHSTHH
TEMBI;

— XapaKTepUCTUKA 3TaIoB
[pa3BUTHS pacTUTETHLHOTO u
PKHBOTHOTO MHUpA TIAHETBL;

— BbIJICICHUE [JIaBHBIX
apomMop(}o30B apcTBa

Pacrenus u napcrsa JKUBOTHEBIE;
— COCTaBJIGHHE M 3aIOJIHEHHE

bu6mmoreka [IOK
https://m.edso0.ru/863ea48e
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cXxeM, CUHXPOHUCTHYCCKHX,
XPOHOJIOTUYECKUX, CBOJHBIX U
CpaBHHU-

TeJILHBIX TAOJIMII;

— JIEeMOHCTpAIUsI HABBIKOB Pa0OTHI
C  pa3IMYHBIMA  HMCTOYHUKAMUY]
MHGOpPMAIUH, yMCHHS
rmpeoOpa3oBEIBaThH HHPOPMAITHIO U3
0JTHO# (POPMEI B IPYyTYIO

14

CoBpeMeHHas
OpPraHUYECKOro MHUpa

cucremall

Cucrema OpPraHHMYECKOr0 MHUpPA Kak]
oTpakeHHe dBOMIOIMH. (OCHOBHBIE
CUCTEeMaTUYECKIe TPYTIIb]
OpraHU3MOB.

Ornpezenenne OCHOBHBIX IOHSATHH
TEMBI;

— JICMOHCTpAITUSI HABBIKOB Pa0OTHI
C TEOXPOHOJIOTUYECKON TaOIHIICH;
— coCTaBlIeHHE U 3aIOJIHECHHE
cXxeM, CUHXPOHHUCTHYCCKHX,
XPOHOJIOTUYECKHUX, CBOJAHBIX U]
CpaBHUTEJBHBIX TAOIUII;

— JIEMOHCTpAITUSI HABBIKOB Pa0OTHI
C pa3IHYHBIMU

MCTOYHUKAMHU uHpopmarmy,
[YMEHUS peoOpa3oBbIBATH,
MH(pOpPMAIUIO U3 OAHOH (OPMEI B
JIPYTyIO

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

15

DBOJTIOIHS
(arTpOTIOTEHE3)

yeoBekall

OBOJTIONMS YeIoBeKa. AHTPOIOIOTHS
Kak Hayka. Pa3BuTue mpencraBieHui
0 MIPOUCXOKICHUU YeJ0BeKa.
Metoasl M3y4EeHMsI AHTPOIIOTEHE3a.
CxoicTBa W pas3nuyumsi YeloBEKa W
PKUBOTHBIX. CucremMaTuyeckoe
[10JIOKEHUE YEIIOBEKA.

OrmpeseneHne OCHOBHBIX ITOHSTHH
TEMBI,

—  oIlpenerneHue
YeloBeKa B CHUCTEMeE
[IPUPOJBL;

MpHUBeICHUE JIOKa3aTeIbCTB
[POJICTBA YEJIOBEKA U )KUBOTHBIX;

—  CpaBHEHHE  OCOOEHHOCTEH|
CTpOEHHS Tejla YesloBeKa U APYTHX
MIIEKOIIUTAIOIINX U OOBSICHEHHUE
[IPUYHH Pa3IudMii;

MHOJ0XKEHUS]
JKUBOH|

— IIPUBCACHUC JO0Ka3aTCIIbCTBH|

bu6mmorexa [IOK
https://m.edsoo.ru/863eac2c
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BEJCHUS  TpeAKaMyd  YeloBeKa
IMpeBecHOro 00pasa KHU3HH;

— XapaKTepHCTHKa OCOOCHHOCTEH
CTpOCHUS Tena

151 obpaza KU3HMY|
MPEIIIICCTBCHHUKOB W TPEJIKOB
YeTI0BeKa;

— cocTaBleHHWE ¥ 3allOJIHCHHE
cXeM, CUHXPOHUCTHYECKUX,
XPOHOJOTMYECKUX, CBOJHBIX U
CpaBHU-

TeJILHBIX TaOJIMII;

— JeMOHCTpPAIU HABBIKOB Pa0OTHI
C pa3ITMYHBIMU

MCTOYHUKAMH uH(popMaImy,
YMEHHS peoOpa3oBbIBATH,
WHPOpPMaLUIO U3 OJHOH (OPMEI B
APYTry1o

16

JIBmokymme cuibl ((pakTophl)
QHTPOIIOreHe3a

[==Y

CHITBI (dakTopsl)
QHTPOIIOTEHE3A. Hacnencrsennas
M3MEHUYMBOCTE W ©CTECTBEHHBIN
oTO0p. OOIIeCTBEHHBII 00pa3 KU3HH,
M3rOTOBJICHUE opyauii Tpyaa,
MBIIIIICHHUE, PEUb.

JIBroxyine

OrmnpezneneHne OCHOBHBIX IMOHSATUH
TEMBI;

— OIIEHKa POJIM OMOJIOTHYECKUX U]
COLIMAJIBHBIX

(hakTOPOB B IBOTIOLNH YEJIOBEKA,;
— COCTaBJIEHUE M 3aI0JIHEHHE
cXeM, CHHXPOHHUCTHYECKHX,
XPOHOJIOTUYECKUX, CBOIOHBIX U
CpaBHH-

TEJIbHBIX TAOJIHII;

— JIeMOHCTpALMs HABBIKOB Pa0OTHI
C Pa3TUYHBIMHU

MCTOYHUKAMHU WHPOPMAIHH,
YMEHHS peoOpa3oBbIBATH,
WHPOPMAITUIO U3 OJHOH (OPMBI B

JIPYT'Y¥O

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaIWH SBOJIOLNH
JeoBeKa

OCHOBHBIE BCTBHU
PBOJTFOITUHN YJeJIoBeKa:
ABCTPAJIONUTEKH, UYUEI0BEK yMENbIH,

CcTanu u

Uenoek mnpsMoxonasiui, YeloBEKPBOIIOINN YEIOBEKA;

OmnpeneneHne OCHOBHBIX ITOHSTHH
TEMBI,
— BBIJIEJICHHE JTamnoB (CTaauii)

HeaHAePTAIbCKUM, UemoBEeK— OIICHKA POJIA OHOJIOTHUECKHUX H
pa3ymHbIi. HaxoJaku MCKOMaeMbIX|COIMATbHBIX (hakTopoB B
OCTAaTKOB, BpEMsl CYIIECTBOBAHUSL,PBOIOIUH YSIOBEKA;
00JTacTh  pacrpocTpaHEHUs, 00BEM— XapaKTEPUCTHKA|
FOJIOBHOTO MO3ra, 00pa3 KHU3HU,OMOCOIHATBHOMN CYIITHOCTH
opyusi. YEIIOBEKA,;
Y — COCT;.BJ'IGHI/Ie W 3aroJIHEeHHUE BH6J_IHOTeKa LOK
oxeM, CHHXDOHHCTHUICCKUX, https://m.edsoo.ru/863eaea2
XPOHOJIOTHYCCKHX, CBOJHBIX H
CpaBHH-
TeJILHBIX TaOJIMII;
— ACMOHCTpAalusA HaBbIKOB pa6OTI)I
C pas3/JINYHbIMU
MCTOYHUKAMHU nH(pOpMAIIHH,
YMEHHS peoOpa3oBHIBATH
WHPOpPMAaLUIO U3 OJHOH (OPMEI B
[IPYT'YIO
18 UenoBedeckue pacsl 7| UenoBeueckne  packl.  OcHoBHBIEOIpeneIeHHEe OCHOBHBIX ITOHITHH
IIPUPOJHBIE ajanranum OoJbIIE  pachl: €BPOIICONJHAATEMBI;
YeoBeKa (eBpaswuiickas), HErpo-aBCTPAJIOUAHAS—  TEPEUYHUCICHHE  OCHOBHBIX|
(3xBaTOpHANIbHAS),  MOHTOJOWIHASMEIOBEUECKUX pac
(azmaTcKo-aMepuKaHCKas). YepTsiu OTIHCaHNe
MPUCTIOCOOJICHHOCTH MOP(}HOPHU3NOTOTHISCKIX
[peIcTaBUTENeH YeIOBEYeCKUX pac KocCOOCHHOCTE! npencrasureneli bubmnoreka [JOK
[YCIIOBHSIM CYIIIECTBOBaHHUSI. EIMHCTBOPA3TUYHBIX pac; https://m.edsoo.ru/863eaea?
ICJIOBCUYCCKHUX pac. KpI/ITI/IKa— NPUBCIACHUEC JOKa3aTCJIbCTB|
[pacu3ma. BUJIOBOT'O €JUHCTBA
YEIIOBEYSCTRA,;
— XapaKTePUCTUKA
OroCcoIMaNbHOM CYIIHOCTH

4ICJIOBCKA,



https://m.edsoo.ru/863eaea2
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COCTaBJICHUC M 3aIllOJTHCHHUC

cXxeM, CUHXPOHHUCTHYECKHX,
XPOHOJIOTHYECKUX, CBOIHBIX |
CpaBHU-

TeJILHBIX TAOJIMII;
— JeMOHCTpAIs HABBIKOB Pa0OTHI
C pa3IMYHBIMH

MCTOYHUKAMH uH(popMarmy,
[YMEHUS peoOpa3oBbIBATH,
WHpOpPMaLU0 U3 OJHOH (OPMEI B
APYTryIo

OpraHu3Mbl B OKpYKaromas cpeaa (5 9acoB)
19 JKOJIOTHS KaK Hayka 1 OKoJorWsl Kak Hayka. 3amadud  H— Omnpenenenue OCHOBHBIX|
[pa3xesnl 9KOJIOTHH. MeTOIBIIOHSTHI TEMBI,
PKOJIOTUIECKHX HccIeI0Banmil- MeTo bl H3yUeHHUS SKOJIOTHU
DKOJIOTUIECKOe MHPOBO33pEHHUE- n3ydeHue OCHOBHBIX
COBPEMEHHOT'O UeJIOBEKA. HKOJIOTHUYECKHUX MPHHIIUIIOB
—  BBINIOJIHEHUE J1a0OPaTOPHBIX
paboT;
— cocraBieHue U 3anojHeHue buOmmoreka [JOK
CXeM, CBOJIHBIX M CpaBHHUTENBHBIX| https://m.edsoo.ru/863eafec
TaOJIHIL,
— JIeMOHCTpAIUsl HABBIKOB Pa0OTHI
C pa3IHYHBIMH
MCTOYHUKAMH uHpopMarmy,
YMEHHS peoOpa3oBBIBATH
WHPOpPMAIUIO U3 OJHOH (OPMEI B
APYryro
20 Cpenbl oOuTaHus nl Cpensl  oOuTaHHst ~ OPraHU3MOBI— Omnpenenenne OCHOBHBIX|
PKOJIOTHYECKHE (haKTOPHI BOJTHAS, HAa3eMHO-BO3/IyIITHASL,[TOHSITUN TEMBI;
[OYBCHHAS, BHYTPHOPraHM3MEHHAs.|— pa3IMueHUe cpeJ OOWTaHHs
9K0nomqecxney P (baKTopBI.opraEMMOB u OHI/I(I))aHI/Ie yCIIOBUH BH6J_IHOTeKa LOK
Kiaccudukanms 9KOJIOTMYECKHUXPA3IMYHBIX CPell OOUTaHHMS; https://m.eds0o.ru/863eb10e
(hakTOpOB: abMOTHYEeCKHEe,— YCTAaHOBJIICHHE COOTBETCTBHS
OMOTHYECKHE W aHTPOINOTEHHBICMEXTy OpPraHU3MaMH U CpellaMK UX



https://m.edsoo.ru/863eafec
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JleficTBHE HSKONOTHYECKUX (DaKTOPOB]
Ha OPTaHWU3MBI.

oOHTaHUS;

—  BbIICNICHHE  AOWOTHYECKHX,
OMOTHYECKMX W aHTPOIOTCHHBIX
PKOJIOTHICCKUX (PaKTOPOB;

— COCTaBIICHHE | 3aIlOJHCHHE
CXeM, CBOIHBIX M CPaBHUTEJIBHBIX
TaOJINII;

— JIEMOHCTpAIHs HABBIKOB palbOTH]
C pa3IMYHBIMH

MCTOYHUKAMH WHPOPMAIHH,
YMEHHS peoOpa3oBHIBATH
MH(pOPMAITUIO U3 OTHOH (OPMEI B
APYryro

21 AbuoTHyeckue ¢axTopsL(l Abuorndyeckue  (HaKTOpbl:  CBET,— Omnpenenenue OCHOBHBIX|
JlabGoparoprass pabora Ne 3. TeMneparypa, BJIAYKHOCTb.[HIOHSITHI TEMBI;
«Mopdonorniyeckne Doronepuoausm. llpucnocobnenus—  omucaHHe MPHCIOCOOICHUMH
0COOEHHOCTH pacTeHUH U3 OpTaHU3MOB K JICHCTBUIOOPTAaHU3MOB K aOMOTHYECKUM|
Pa3HBIX MecT  OOWTaHHSY. AOMOTHYECKUX ¢dakropoB.(hbakTopaM Cpeasl B  Pa3IHYHBIX
JlabGoparoprass pabora Ne 4, bronoruueckrue puTMBI. cpenax;
«BnusiHre cBeTa Ha pOCT H —  BBIMOJIHEHHE J1a0OPaTOPHBIX
[Pa3BUTHE YEPEHKOB KOJIEyCa» pador; Bu6muorexa LIOK
— COCTaBJICHME M 3aIOJIHEHHE
CXEM, CBOJHBIX H CPABHHTCIBHBIN https://m.edsoo.ru/863eb348
Ta0JInII;
— JIeMOHCTpALMs HABBIKOB Pa0OTHI
C pa3IMYHBIMH
MCTOYHUKAMH WHPOPMAIHH,
[YMEHUS peoOpa3oBbIBATH,
MH(POpPMAITUIO U3 OAHOH (OPMEI B
YANAY
22 buotnyeckue GpakTopsl 1 buotnueckue (baxTopsI. Buap— Omnpenenenue OCHOBHBIX|
OMOTHYECKUX B3aMMO/ICHCTBUILTOHSITHI TEMBI;
KOHKYPEHLHS, XHUIHUIYECTBO,— OHI/ICB.HI/IC, MPUCTIOCOOICHUH BH6J_IH0TeKa HOK
cumbno3 u ero (opmel. [lapasuTu3m,opraHn3aMoB K OHOTHYECKUM| https://m.eds00.ru/863eb10e

[KOOTICpalus, MYTYyaJiu3M,

(akTOpaM cpeibl B Pa3IMUYHBIX



https://m.edsoo.ru/863eb348
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KOMMEHCaIIN3M (KBapTHUPAHCTBO,
HaxXJICOHMYECTRO). AMeHcan3M,
HeHTpaau3M. 3HaYeHUE OMOTHUYECKUX|
B3alMOJI€CTBUM TS
CYIIECTBOBAHMS ~ OpPraHW3MOB B

MPUPOAHBIX COOOIIECTBAX.

cpenax;

— XapaKTePHCTHKA
B3aMMOOTHOILICHHUN MEXTY
OpraHn3MaMy B SKOCHCTEMax

— COCTaBIICHHE | 3aIlOJHCHHE
CXeM, CBOIHBIX M CPaBHUTEJIBHBIX
TaOJINII;
— JIEMOHCTpAIHs HABBIKOB palbOTH]
C pa3IMYHBIMH

MCTOYHUKAMH WHPOPMAIHH,
YMEHHS peoOpa3oBHIBATH
MH(pOPMAITUIO U3 OTHOH (OPMEI B
APYryro

23

JKOJIOTHYecKre
XapaKTEPUCTUKH  ITOITYJISIIUH.
[MpakTuueckass pabota Ne 2

«I[lomcuér MJIOTHOCTH
MONYyJSIUMKA  pa3HbIX BHUJIOB
[pacTEHUN»

(DKOJIOrMYecKre XapaKTepUCTHUKH
oy, OCHOBHBIC T10Ka3aTesH
MOy JISLIUU: YHCIEHHOCTB,
[JIOTHOCTB, POXKIaeMOCTb,|
CMEpPTHOCTb, IPUPOCT, MHIPALSL,
JlMuHaMUKa YMCICHHOCTH MOMYJISILUN
1 e€ peryJsinus.

— Ornpenenenue
MOHATHHA TEMBI;

— OOBSCHEHHE OHOJIOTUYECKOTO
CMBICJIA SIPDYCHOCTM M JIMCTOBOH
MO3anKH;

— BBIJEJICHUE TPYII OPIraHU3MOB B
3aBUCUMOCTH OT pOJIM, KOTOPYIO
OHM WrPalOT B DSKOCHCTEMax, U
NpUBEICHUE NPUMEPOB
OpraHu3MOB Pa3HbIX TPYIIIT;

— cocTaBlieHHE U 3alOJIHEHHE
CXeM, CBOIHBIX M CPaBHHUTEJIBHBIX
TaOJIHIL,

— JIeMOHCTpAIUs HABBIKOB Pa0OTHI
C pa3IMYHBIMH

MCTOYHUKAMH UH(pOPMALHH,
YMEHHS peoOpa3oBbIBATH,
WHPOpPMAIUIO U3 OJHOH (OPMEI B
JPYTYyIO

OCHOBHBIX

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

CoobmiecTBa u 3konoruyeckue cucrtemsl (11 yacos)

24

CooOmiecTBa OpPraHU3MOB —

1

Coo0b11ecTBO OpraHu3MoB

Onpenenexue OCHOBHBIX|

bu6mmoreka [JOK
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OMOIIEH03 ororieno3. CTPyKTypsl OHOLIEHO3a:IIOHSITHI TEMBI, https://m.edso0.ru/863eb46a
BUIOBAs, MPOCTPAHCTBEHHAS — pasnnveHue MTOHATHUH
Tpoduueckass  (muiieBas). BuIbI-{«OHOIICHO3»,  «IKOCHCTEMA» U
imoMuHaHTEI. CBs3U B OMOLIEHO3E. «OHOreoLeHO3Y;

oImMcaHnue BHJIOBOH,
[TPOCTPAHCTBEHHOMN 51
HKOJIOTHUECKON CTPYKTYPBI
DKOCUCTEM;
—  QopMmynupoBaHHE  MPHYHH
HEO0X0IUMOCTH OepesKHOro)
OTHOIICHHUS K TIPUPO/IE;
—  BBIMOJNIHEHHE JTA0OPATOPHBIX
paboT;
— CcOCTaBJIeHHWE ¥ 3arlOJIHCHHE
CXeM, CBOJHBIX M CPaBHUTEIBHBIX
TaOJINII;
— JeMOHCTpALUsl HABBIKOB Pa0OTHI
C pa3IHYHBIMU
MCTOYHUKAMH WHPOPMAITHH,
[YMEHHS peoOpa3oBbIBATH,
MH(pOpPMAIUIO U3 OAHOH (OPMEI B
JIPYTYTO
25 JKOJIOTHUECKHE CHCTEMB] JKOJIOTHUECKHE cucrembl—  Omnpenenenue OCHOBHBIX|
(3KOCHCTEMBI) (3KOCHCTEMBI). [onsTue OO[MOHATHI TEMBI;
PKOCHCTEME u OHOTreoIeHO3E,
DyHKIIMOHATTLHBIC KOMITIOHEHTBI— COCTAaBJICHHE IeNed Hu CeTei
PKOCHCTEMBI: [PO/TYIICHThL,[TUTAHUS,
KOHCYMEHTBI C/IYIICHThl.—  pa3jMYCHUE JICTPUTHBIX U
prl"}(])BOPOT’ BEIIIECTB pI/I g HOTOKHaCT6I:/IH_IHLIX neneu i BH6J_IHOTeKa LOK
b HeprHH 5 5KOCHCTEMe JIUTAHNA: https://m.edso00.ru/863eb5fa
Tpodpuueckne (NuIIEeBbIE) YPOBHU— onucaHue MEXaHU3MOB
BKOCHUCTEeMBI. [THINEBBIC [IENH U CETH. [MOJJICPKAHUS  PAaBHOBECHS B
PKOCHCTEMAX;
—  omuMcaHue KpPYrOBOPOTOB

BEILECTB B IPUPOJIE;



https://m.edsoo.ru/863eb46a
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—  dopmynmupoBanue
HEO00XOMMOCTH
OTHOILECHHUS K TIPUPO/IE;
—  BBHINOJNIHEHHE JIA0OPATOPHBIX
pabdor;

— COCTaBJIeHHE | 3aIlOJIHEHHE
CXeM, CBOIHBIX M CPaBHUTEJIBHBIX
TaOJIHIL,
— JeMOHCTpAIHs HABBIKOB Pa0OTHI
C pa3IMYHBIMH

MCTOYHUKAMHU WHPOPMAITHH,
YMEHHS peoOpa3oBHIBATH
WHpOpPMAaLUIO U3 OJHOH (OpPMBI B
JIPYTYTO

MPHYKH
OepeKHOTO)

26

(OCHOBHEBIE MoKa3aTeiy
SKOCUCTEMBI. DKOJIOTHYECKHUE
ApaMUIBL. CBoiiCTBa|

brkocucteM. Cykueccus

(OCHOBHBIEC ITOKA3aTEIM SKOCHUCTEMBI:

Ooromacca, HPOJTYKIINSI.
DKOJIOTHYECKUE MUPaMUIbL:
[TPOTYKITHH, YHCJIIEHHOCTH,
oromaccel. CBOMCTBA DKOCHCTEM:
YCTOHYHUBOCTD, caMoperyJisus,

pasBuTHe. CyKueccus.

— OnpeneneHue OCHOBHBIX|
TMOHSTUUA TEMBI;
— OnHCaHue MEXaHHU3MOB
noJiepKaHus  paBHOBeCUS B
PKOCHCTEMAX;
— OOBsSICHEHHE TMPHYMH CMEHBI

KOCUCTEM;
—  ¢opMmynupoBaHue
HE00X0IMMOCTH
OTHOIIIEHHUS K TIPUPO]IE;
—  BBINOJIHEHHE J1a0OPATOPHBIX
paboT;

— cocTaBieHHWE | 3alOJIHEHHE
CXeM, CBOJIHBIX M CPaBHHUTEJIBHBIX
TaOJIHIL,

— JIeMOHCTpAIUsl HABBIKOB Pa0OTHI
C pa3IHYHBIMH

MCTOYHUKAMH WHPOPMALHH,
[yMEeHUs peoOpa3oBHIBATH
WHPOPMAIUIO U3 OJHOH (OPMBI B

MIPUYHH
OepexKHOrO

bu6mmorexa [IOK
https://m.edsoo.ru/863eafec

JAPYTYIO



https://m.edsoo.ru/863eafec

27

IIpupoaHbIE S3KOCUCTEMBI

TTpupoausie 9KOCHUCTEMBI,
DKOCUCTEMBI 03¢€p u peK,
DKocucTeMa XBOWHOTO iy

T POKOJIMCTBEHHOI'O JIECA.

— Ormpenenenne OCHOBHBIX|
MOHATHUA TEMBI;
— pa3iaMYeHnue MOJOABIX H 3PEbIX
PKOCHICTEM;
— CpaBHEHHE €CTECTBEHHBIX H
WCKYCCTBEHHBIX SKOCHCTEM;
—  BBIMOJIHEHHE J1a0OPaTOPHBIX
pabdor;

— COCTaBJIEHHE | 3aIlOJIHEHHE
CXeM, CBOIHBIX M CPaBHUTEJIBHBIX
TaOJIHIL,
— IEMOHCTpPAIHS HABBIKOB PAOOTHI
C pa3IMYHBIMH

MCTOYHUKAMHU WH(pOpMAIIHH,
YMEHHS peoOpa3oBHIBATH
WHPOpPMaLUIO U3 OJHOH (OPMEI B

JIPYT'YXO

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

28

AHTpOHOFCHHLIC OKOCHCTCMBI

AHTPOIOI€HHBIE AKOCUCTEMBL— OnpeneneHue OCHOBHBIX|
IATPOSKOCHCTEMBI. Y POOIKOCUCTEMBLIIOHATHH TEMBI;
buosornueckoe M XO34WCTBEHHOE— OIMCAHUE HCTOPUU PA3BUTHUSA
BHAUCHHE arpo’KOCUCTEM WB3aMMOOTHOLLIEHUH  TMPUPOIBl U
ypOoakocuctemM.  buopaszHooOpasueuenoBeka;
KaK daxTop YCTONYHNBOCTH— TIpHUBEIEHUE MIPUMEPOB
PKOCHCTEM. CoxpaHEeHNEOTPULIATEIEHOTO 7|
OMOJIOTHMYECKOr0 Pa3HOOOpas3wsi HAMOJIOKUTEILHOTO BIIUSIHUSA
3emue. MeATeTbHOCTH YyeJnoBeKa HA
OKPY’KaroILyIO CpeNy;
—  BBIIIOJIHEHUE J1A0OPATOPHBIX
paboT;

— COCTaBJCHHE H 3alOJIHEHHE
CXEM, CBOJHBIX U CPaBHUTEIIbHBIX
TaOJIHNII;

— JIEMOHCTpAILINS HABBIKOB pa0OThI
C pa3IMYHBIMHU
MCTOYHUKAMH

MHPOPMALHH,

bu6mmoreka [IOK
https://m.edsoo.ru/863eh348



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

YMEHHS peoOpa3oBLIBATH
nH(pOpMAITUIO U3 OgHOW (GOpPMEI B
JIPYTYI0

29 buocpepa — rmobanpHas] Yuenne B. U. Bepnamckoro o—  OmnpezaeneHue OCHOBHBIX|
PKocHcTeMa 3eMITH omocepe. I'paHUIBI, COCTaB  HIIOHATHH TEMBI,
CTPYKTypa ounocdepsl. KuBoe— ompeneneHne M TOKa3 HA
BEIIECTBO M ero  (YHKUUH.pUCYHKaX M TabJIMLIax TpaHUIl
OcobeHHOCTH omocdepnl kaxonochepsr;
rI00aTBHOM OKOCUCTEMBL—  BBITIOJIHCHHE J1a00PaTOPHBIX|
JluHaMHYECKOE paBHOBECHE njpadoT;
oOpaTHas cBs3b B Omocdepe. — cocraBieHne u 3arnoiHeHne buOmmoreka [JOK
CXeM, CBOJHBIX M CpaBHHUTENBHBIX| https://m.edsoo.ru/863ebb5e
TaOJINII;
— JIEMOHCTpAIIUS HABBIKOB Pa0OTHI
C pa3IHYHBIMU
MCTOYHUKAMHU WHPOPMAIHH,
[YMEHHS peoOpa3oBbIBATH,
MH(pOPMAITUIO U3 OTHOH (OPMEI B
JIPYTYHO
30 3aKOHOMEPHOCTH KpyroBopoTsl BEIIICCTB nu— Onpenenenue OCHOBHBIX|
CYILIECTBOBaHUS OMOCHEpPhI OMOTEOXUMHUCCKIE LUUKJIBITOHATUNA TEMBI;
DIIEMEHTOB (yrnepona, a30Ta).— XapaKTePUCTUKA POJH IKUBBIX

BoHanbHOCTE Onochepbl. OCHOBHBIC
OHOMBI CyIITH.

opraHu3MoB B orochepe;

— oInHcaHue KpPYrOBOPOTOB
BEIIECTB B IIPUPOJE;
—  BBINOJIHEHWE J1a0OPATOPHBIX

paboT;

— COCTaBJIEHHE W 3aIOJHEHHE
CXeM, CBOIHBIX M CPaBHHUTEJIBHBIX
TaOJInII;

— JIeMOHCTpAIsI HABBIKOB Pa0OTHI
C pa3IMYHBIMH

MCTOYHUKAMH WHPOPMALHH,
[yMeHUs peoOpa3oBHIBAThH

nHpOpMaLMo U3 0JHOH (GOpPMBI B

bu6mmoreka [JOK
https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

[PYTYyIO

[==Y

UemoBeuectBO B Omocdepe UemoBeuecTtBOo B Omocdepe 3emimm.t— Ormpenenenne OCHOBHBIX|
Semiu AHTPOTIOTEHHBIC ~ WM3MEHCHHUSI  BIOHITHUN TEMBI;
orocdepe. ['mobanbHbIE— OMMCAaHUE WCTOPUM Pa3BUTHSA
PKOJIOTUYECKHE TTPOOIIEMBI. B3aMOOTHOLICHUI  TPHPOABI U
UeITOBEKa;

— MpUBE/ICHUC NPUMEPOB
OTPHUIATEIIBHOTO 17
MOJIOXKHUTEILHOTO BIIMSTHUS]
esITeIbHOCTH YenoBeka Ha
OKPYKaIOIILYIO CPELy;
— pasnuyenue perrnoHanbHbIX W buOmmoreka [JOK
r100aIbHBIX sKosoruueckux| https://m.edsoo.ru/863ebb5e
mpooJieM;

— COCTaBJICHHME | 3aIlOJHCHHE
CXeM, CBOJHBIX M CPaBHUTEIBHBIX
TaOJIHIL,

— JIEMOHCTpAIIMsl HABBIKOB PabOThl
C pa3IHYHBIMU

MCTOYHUKAMH WHPOPMAITHH,
YMEHHS peoOpa3oBbIBATH,
WHPOpPMAIUIO U3 OJHOH (OpPMBI B
JIPYTYTO

[==Y

CocymiecTBOBaHUE  MIPUPOJIB] CocymiecTBoBanue  mpuponsl  u—  OmnpeneneHne  OCHOBHBIX
W YeoBeYeCcTBa YeoBeYeCTRA. CoxpaHEHHEMOHATHI TEMBI;

Oropa3zHooOpa3us KaK OCHOBa— oOBsicHeHHE MIPUYWH
ycroitunBocTH Onocepsl. OCHOBABOSHUKHOBEHUS  IKOJOTHYECKHX|
[paIllMOHATILHOTO ynpaBneHHjnpo6neM;

PUPOJHBIMU  pecypcamMd W HUX— MpeUIoKeHHe MyTell pelieHus
MCIIONIb30BaHME. JIOCTHIKEHUSPKOTOT HIECKIX npooiiem;
OMOJIOTUH U OXpaHa PUPO/IBL. MpUBe/ICHUE MPUMEPOB
MPUPOTOOXPAHHBIX Mep

1% JI0Ka3aTeJIbCTB X
b dhekTUBHOCTH;

bu6mmorexa [IOK
https://m.edsoo.ru/863ebhale



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eba1e

— TpUBEJCHUE MPHUMEPOB PEAKHX
W HMCYE3aONINX BHJOB PACTCHUH U
PKUBOTHBIX CBOEH CTpaHBI M CBOCH
MECTHOCTH;

—  dopmynmupoBaHne — TPUYHH
HEO00XOJUMOCTH OepeKHOTO
OTHOIICHHS K TIPUPO/IE;

—  BBHINOJNIHEHHE JIA0OPATOPHBIX
paboT;

— COCTaBJIGHHE | 3alOJIHCHHE
CXeM, CBOJHBIX M CPaBHUTEIBHBIX
TaOJIHIL,

— JIEMOHCTpAITUS HABBIKOB PabOTHI
C pa3IHYHBIMU

MCTOYHUKAMHU WHPOPMAITHH,
YMEHHS npeoOpa3oBbIBATH
WHPOpPMaLUIO U3 OJHOH (OPMEI B
UYWAY

33

O0001enue u
MOBTOPCHUE TJIaBbI
«Coo01ecTna u
JKOJIOTHYECKHUE
CHCTEMBI»

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buosnorus / [laceunnk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /Ilox pen. [laceunuka B.B., AkunonepHoe
obmectBo «M3narensctBo «IIpocBeiienue
buonorus 10 knacc- Yuebnuk, apropsl: benses . ., Aemmmmui I'. M., Ky3ueniosa JI. H. u ap. / Ilox pexn. bensera /. .,

Hemvmuna I'. M. u3n. [Ipocsenienne

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

NBanoBa, Cmenosa: buonorus. 10-11 knacc. Metoauueckoe nocooue. bazosbiit ypoenb. @I'OC

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU HHTEPHET
1. bubmuotexa L{OK https://m.edsoo.ru/7f41¢292

2. Poccuiickas anekTponHas mkoia https://resh.edu.ru/



3. O6pa3zoBaTeIbHbIN MOPTAT HA Oa3e UHTEPAKTUBHOM TUIATPOPMBI 1Jisi 00ydeHus aete Yuu.Py

https://uchi.ru/teachers/Ik/main
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