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IHosicuuTeNLHAA 3aNIUCKA

PabGouass mporpamma mo Owosoruu juisi 10-11 kmacca (6a30BbI YPOBEHbB)
COCTABJICHA Ha OCHOBE CJIEIYIOIIUX HOPMATUBHBIX JTOKYMEHTOB:

1. ®I'OC COO (nmpuka3z MunucrepctBa npocsemienus Poccuiickoit deneparuu
0112.08.2022 .. Ne 732);

2. «®enepanbHas  oOpaszoBarelbHas NpOrpaMma  CPEIHETr0  00IIero
obpazoBanus» (ITIpukaz Munucrepctsa npocenienus P® ot 23 Hos6ps 2022 r. N
1014);

3. Pabouas mporpamma mo yueOHoMy mnpenmery «buomorus» (06a30BbIi
YPOBEHb),

4. Ilporpamma Boctiutanusa MAQOY nuues Ne7 r.Tomcka.

[Ipu pa3paboTke JaHHOW MPOTpaMMBbI TEOPETUYECKYID OCHOBY IS
ONpENENeHUs] MOAXOJ0B K (POPMHUPOBAHUIO COJACPNKAHUSA Y4EeOHOro Ipeamera
«buonorus»  cocTaBWUIM:  KOHLENTyalbHble  mojioxkeHus  Crangapra o0
B3aMMOOOYCIIOBJICHHOCTH  IIeJIei, CoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHUM K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 O0ITUX LEIAX U
MPUHLNNAX, XapaKTEPU3YIOIINX COBpeMeHHOe coctosiHue cucrembl COO B
Poccuiickoit ®epepanuu, a TakKe TOJOXKEHHS O crenuduke Owonoruu, e€
3HAQYCHUU B T[O3HAHUU >KUBOM TIPUPOJLI U 0OECHEYEHUH CYIIECTBOBAHUS
yesioBeueckoro oobmectBa. CorjiacHO Ha3BaHHBIM TIOJIOKEHUSIM  OIPECIICHbI
OCHOBHBIE ()YHKITUU TTPOTPaMMBbI U €€ CTPYKTYypa.

[Iporpamma ma€t npencraBieHue o HesIX, 00 00IIel cTpaTeru o0y4eHus,
BOCIIUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CPEACTBaMHU y4eOHOTO TMpeaMmeTa
«buonorusy; onpeaenser 00s13aTeIbHOE MPEAMETHOE COAEPIKAHUE, €0 CTPYKTYPY,
pacmpeneieHue IO pasjaeliaM/TeMaM, PEKOMEHAYEMYIO0 TIOCIIeOBATEIHbHOCTD
M3Yy4YeHUs yUYeOHOro MaTepuaia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBs3€H, JIOTUKK 00Opa30BaTEIbHOIO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
oOyuaroruxcs. B mporpamMmme Taxke yduThiBatoTCs TpeOOBaHMS K TIAHUPYEMBIM
JUYHOCTHBIM, METanmpeAMETHbBIM U MPEIAMETHBIM pe3yJibTataM oOOy4YeHUus B

hopMUpOBaHUH OCHOBHBIX BUJIOB y4eOHO-TI03HABATEILHOMN



NEeATEIbHOCTH/YUEOHBIX JEUCTBUI OOYyYaroOIIMXCsl MO OCBOCHHUIO COACpIKaAHUS
OMOIOrHUECKOro 00pa30BaHMUsL.

B mporpamme yueO6HOTO mpenmeta «buomorus» (10-11 kmaccel, 6a30BbIi
YpOBEHB) pealii30BaH MPUHIUI MPEEMCTBEHHOCTH B UW3YYEHUU OHOJIOTHH,
Oslarosiapsi 4eMy B HEH NMPOCMATPHUBAETCSl HANPABIECHHOCTh HA pa3BUTUE 3HAHUM,
CBSA3aHHBIX C  (POPMHUPOBAHUEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS,
LEHHOCTHBIX OPUEHTALUN JTUYHOCTH, IKOJIOTMYECKOTO MBIIIJIEHUS, TIPEICTABICHUI
0 37I0POBOM 00pa3e *U3HU U OEpPEKHBIM OTHOIIEHUEM K OKPYKAIOIIEH MPUPOTHOM
cpene. IlosTomy Hapsiny ¢ U3ydeHHEM OOIIEOMOJIOTHYECKHX TEOpUM, a TaKkKe
3HAHUM O CTPOEHUHM KHUBBIX CHCTEM pPA3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIIIMX B HUX TMPOLECCOB, B MPOrpaMMe VyACIEHO BHHMAaHUE
WCIIOJIb30BAHUIO TOJYYEHHBIX 3HAHUM B IOBCEIHEBHOW >KM3HM I PEUICHUS
MPUKIAAHBIX 33]1a4y, B TOM YHcIe: MPOPUIaKTUKN HACIEICTBEHHBIX 3a00J1eBaHUMN
4eJI0BEKa, MEIUKO-TEHETUYECKOIO KOHCYJIbTUPOBAHMS, 000CHOBaHUS
HKOJIOTHYECKHU LIETECO00Pa3HOr0 MOBEAEHUSI B OKpYXKAlOLEH MPUPOJHOU cpene,
aHajgu3a BIMSHUSA XO3AWCTBEHHOM JEATEIBHOCTHM YEJIOBEKA HA COCTOSIHUE
MPUPOJIHBIX U MCKYCCTBEHHBIX DKOCHUCTEM. YCHUJICHHE BHUMAHMS K TMPUKIAIHON
HaIpaBJIEHHOCTU y4eOHOTO npeaMerTa «buonorus» MPOJUKTOBAHO
HEOOXOJMMOCTBIO O0ECIIeUeHHUsI YCJIOBHM JJIsi PEIICHHUS] OJHOM M3 aKTyaJbHBIX
3a/lad  IIKOJBHOTO OWOJIOTMYECKOTO0 O00pa3oBaHus, KOTOpas Mpearnoiaraer
dbopMupoBaHre y OOYyYarOIIUXCS CIOCOOHOCTH aJalTUPOBATHhCS K HM3MEHEHHSIM

JAWHAMHWYHO Pa3BUBAIOIICTOCA COBPEMCHHOI'O MHpaA.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O INTPEJIMETA «BHOJIOI'USD»

VYyeOnslii penmer «buosnorus» B cpenHeM o011eM 00pa3oBaHUU 3aHUMAET
BakHoe Mecto. OnH oOecreunBaeT  (opMUpOBaHHE Yy  0OyYarOUUXCS
NpEICTaBICHUA O HAay4yHOH KapTHHE MHpa; paciiupser u o0oOLaeT 3HaHUS O
JKUBOM TPUPOJE, €€ OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM OpraHu3alud U
DBOJIIOLAK; CO3MAET YCIOBUS JUISl: NO3HAHUS 3aKOHOB JKUBOM IPUPO/IBI,

Gdopmuposanus  PyHKIMOHAIBHOM TI'PaMOTHOCTH, HABbIKOE 3J0POBOTO U



Oe3zomacHOro o0Opas3a JKM3HH, OSKOJOTUYECKOrO0 MBIIUICHUS, LEHHOCTHOTO
OTHOUIEHUS K KUBOM IIPUPOJE U YETOBEKY.

bonpmioe 3HaueHue y4eOHBIM npenMer «buonorus» uMeEeT Takxke IS
pElIeHUs] BOCHHMTATENBHBIX W  Pa3BUBAIONIMX 3aJad CpPEJHEro  oOIIero
oOpa3oBaHus, conmanu3anuu odydaronuxcs. M3ydenne Ononoruu odecreunBacT
ycioBust it (OPMHUPOBAHUS HMHTEIUICKTYalIbHBIX, KOMMYHHUKAIMOHHBIX U
UH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYPHI, CIIOCOOCTBYET MHTETPALIUU
OMOJIOTUYECKUX 3HAHUU C MPEACTABICHUSIMHU U3 JAPYrHMX y4eOHBIX MPEAMETOB, B
YaCTHOCTH, (U3MKH, XuUMUU U reorpaduu. Ha3BaHHbIE TONOXKEHUS O
NpeIHa3HAYeHUH YydeOHOro mnpeameTra «bHONOrUsS» COCTaBWJIM OCHOBY IS
ONpENENCHUs] MOAXOJ0B K OTOOpY U CTPYKTYpPUPOBAHHIO €ro COAEpXKaHUs,
MPEICTABICHHOIO B JAHHON IPOrpaMMe.

OTt60p conepkanus yuyeObHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOy4aroIuecs: JOJKHbI OCBOMTh 3HAHHWA W YMEHHMs, 3HAUUMbIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONPEACNAIOIIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKPYKAIoLIEeH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpPaKTUUYECKOW AesiTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIY>KaT OCHOBOM /171 (pOPMUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'yYMaHM3AIlUU
OMOJIOTMYECKOr0 00pa30BaHUSI.

CTpyKTypupOBaHUE COJEpX,aHUs y4eOHOro Marepuaiga B Mporpamme
OCYILIECTBJICHO C Y4€TOM NPHUOPUTETHOTO 3HAUYECHUS 3HAHUM 00 OTIMYMUTENbHBIX
OCOOCHHOCTSIX >KMBOW MPUPOJIBI, O €€ YPOBHEBOUM OpraHu3alid U 3BOJIOIMU. B
COOTBETCTBUM C 3THUM B CTPYKType y4eOHOro mpeamera «buOoJIOTHS» BBIICICHBI
CIEAYIONINE COoAepKaTelbHbIe TUHUU: «bUoJOrus Kak Hayka. MeToabl HAyYHOIO
no3Hanus», «Knerka kak Owuonorumyeckas cucrema», «OpraHusM  Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MUpay,

«IBOJIIOIUS KUBOU MPUPOBD», « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTH.



HEJIN U 3AJAYHU YYHEBHOTI'O ITPEIMETA «bBHOJIOI'USD»

Heab uzyuyenus ydyebHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JCHCTBUII B OTHOIIEHUU OOBEKTOB
YKUBOHM IPUPOABI U PEIICHUS PA3JIMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkeHue Lenu u3ydeHus yueOHoro npeamera «buosorus» Ha 0a30BoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CICAYIOIUX 3a4a4:

. OCBOCHHME OOYYalOIIUMHCS CHUCTEMBbl 3HAHUH O OHOJOTHYECKUX
TEOPHSIX, yU€-HUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, IPABUIIAX, CIIYKALIUX
OCHOBOW i1 (hOPMHUPOBAHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE
MHUPa; O METOJaX Hay4HOI'O IMO3HAHUs; CTPOCHUU, MHOT000pa3uu U 0COOEHHOCTAX
KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allMM; BBIJAIO-IIUXCS OTKPBITHUSAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

. (dopmupoBanue y oOyyaromuxcs II03HABATEIIbHBIX,
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEW B IMPOLIECCE aHAIM3a JAHHBIX O
NyTAX pa3BUTUS B OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOAXOAOB K HM3YUYEHHIO
YKUBBIX CHCTEM PA3HOI'0 YPOBHS OPTaHHU3aLUY;

. CTaHOBJICHHE y oOydarouiuxcst oOmen KyJabTypbl, (DYyHKIIMOHATBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa JKMBOW MPUPOJALI HAa OCHOBAaHWM 3HAHUM M OIbITA, MOJIYYEHHBIX MPH
U3y4eHUU OMOJIOTUH;

. (opMupoBaHue y oOydarolmuxcsi yMEHUN WIUTIOCTPUPOBATh 3HAYEHHE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHf;

. BOCIIUTAaHUE YOEXKIEHHOCTU B BO3MOKHOCTH IO3HAHUS YEJIOBEKOM
KUBOM MPHUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHUS K HEW, COOI0JeHUs
THUYECKUX HOPM MPHU MPOBEACHUH OMOJIOTUUYECKUX MCCIIETOBAHMUIA;

. OCO3HaHWE IIEHHOCTU OWOJOTMYECKUX 3HAHUWA JUISl TOBBIIICHHUS

YPOBHSI 3KOJIOTUYECKON KYIBTYPHI, 7151 (HOPMHUPOBAHUS HAYIHOTO MHUPOBO33PEHUS,



. NPUMEHEHUE MNPUOOPETEHHBIX 3HAHWW W YMEHUW B TOBCEIHEBHOM
JKA3HU JUIsl OLICHKM TIIOCJIEACTBUM CBOEU JEATENBHOCTH IO OTHOLIECHUIO K
OKpYyXarollen cpeie, COOCTBEHHOMY 3/10pOBbIO; 000CHOBAHUE U COOJIIOICHUE MEP
npodUIaKTUKK 3a00JI€BaHU;

. CO3/IaHHE€ YCJIOBUM 11 BO3MOXXHOCTH OCO3HAHHOTO  BBIOOpa
WHMBUAYaJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIoCOOCTBYIOIIEH
NoCJIeAyIONIEMY TPO(ECCHOHATBFHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHU C
WHIUBUyaIbHBIMU HHTEpecaMu peOeHKa U MOTPEOHOCTSAMU PErHOHA.

Lenun u 3amaun u3ydyeHus npeaMera «buosiorusy» MOMydwiIv MOAPOOHYIO
METOOMYECKYI0 HMHTEpIIpeTalnio B  pasjaene nporpammel  «llmanupyemsie
pe3ysbTaThl OCBOEHHMS HpeaMeTa», Omarojmapss uYeMmy oOecledeHo 4YETKOoe
IIPEACTABICHHE O TOM, KAKWE 3HAHUS M YMEHHUS HMEKOT INPSAMOE OTHOIICHHUE K

pcalin3annn KOHerTHOﬁ OCIH.

MECTO YYEBHOI'O ITPEJIMETA «bHOJIOT'US1» B YYHEBHOM IIVIAHE

B cucreme cpennero obuiero ob6paszoBanusi «buonorus», uszydaemas Ha
0a30BOM YpOBHE, SBIISIETCSI O0S3aTENIbHBIM YYEOHBIM IMPEIMETOM, BXOMSIIMM B
COCTaB MpEAMETHON oOpa3oBarenbHOM oOJacTu «ECTECTBEHHBIE HAYKWY.
YyebHbIM MIIaHOM Ha €€ M3yueHHE OTBENEeHO 68 y4eOHBIX YacoB, Mo 1 yacy B
Henemo B 10 n 11 knaccax cooTBeTcTBEHHO. [IperyCMOTpPEHHBIN MTPU 3TOM peE3epB
cBOOOIHOTO y4eOHOTO0 BPEMEHH PEKOMEHYETCsl UCIOIb30BaTh Il IOBTOPEHUS U

3aKpeIICHUs] MaTepuana, a Takxke pedaexcun.

Paznen 1. Cogep:kanue y4eOHOro npeamera

10 KUTACC. O0mas 0uosiorus

1 4 B Henento, Bcero 34 4, u3 HUX 1 4 — pe3epBHOE BpeMs

Tema 1. buosiorus kak Hayka (2 4)

buonorus xak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU H

JPYTUMU €CTECTBEHHBIMM HayKamu, (pusiocoueit, STUKON, SCTETUKON U MPaBOM.



Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMONOTMYECKUX HAYK.

Meroabpl MO3HaHUS SKUBOW TpHUpPOABl  (HAOMIOJIEHWE, OSKCIEPUMEHT,
ONKCaHUE, U3MEpeHHe, Kiaccuukaims, MOJEINPOBaHUE, CTAaTUCTUYECKas
00paboTKa TaHHBIX).

JdeMoHcTpanuu:

Ilopmpempui: 4. JapBuH, I. Menpens, H. K. Konb1os,
Jx. Yorcon u ®@. Kpuxk.

Tabauywl u cxemvr: «MeTOIbI NO3HAHUS )KUBOU IPUPOJIBI».

Tema 2. ’Kusble cuctembl M X opranuzauus (1 4)

XKuble cucrembl (OMOCHMCTEMBI) Kak MpPEeIMET HW3Y4YEHUsT OHOJIOTHH.
OTnauyme XKUBBIX CUCTEM OT HeopraHuueckoil mpupojsl. CBoilcTBa OGMOCUCTEM U
uX pazHooOpazue. YPOBHU OpraHU3alUd OMOCHUCTEM: MOJICKYJISIPHBIN, KIIETOUHBIH,
TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIIIUOHHO-BUIOBOM, ASKOCHCTEMHBIN
(OuoreoneHOTHYECKUH ), ONOC(HEPHBI.

JdemoHcTpanuu:

Tabauywvl u cxemvi: «OCHOBHBIE PU3HAKH KU3HU», «YPOBHH OpPraHHU3aluu
YKABOW MPUPOIBD».

Obopyodosanue: monaenb mojiekyibl JITHK.

Tema 3. Xumnueckuii cOCTaB U CTPOEHHUE KJIETKH (8 u)

XUMHAYECKUM COCTAB KJIETKU. XUMHUYECKUE DJIEMEHTBI: MAaKpPO-3JIEMEHTHI,
MUKpO3JIeMEHThl. Boma u  MmuHepanbHble BellecTBa. @OYHKIMM BOABI U
MUHEpalbHBIX BEIIECTB B KieTke. [lonnepkanre ocmoTuueckoro dananca. beiku.
CoctaB u cTpoeHHne OeKOB. AMUHOKHCIIOTHI — MOHOMEPHI 0ekoB. HezameHnnmblie
U 3aMEHUMbIE aMUHOKHUCIIOTHI. AMHHOKHUCIOTHBI COCTaB. YPOBHU CTPYKTYpbI
OenKoBOW MOJIEKYJbl (TIEpBUYHAS,, BTOPHYHAS, TPETUYHAS ¥ YCTBEPTHUHAS
CTPYKTypa). XMMHUYECKHE CBOWCTBa OenkoB. buonorumdeckune (GyHKIUH OETKOB.
depmeHTHl — Ouosiornueckue kKaranuzaTtopbl. CTpoeHue (epmeHTa: aKTUBHBIN
1neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otauyus
(epMEHTOB OT HEOPraHMYECKHX KaTalu3aTOpOB. YTJEBOIbl: MOHOCAXapUIbI
(rmoko3a, pubo3a U JAe30Kcupubo3a), Aucaxapujabl (caxaposa, JaKTo3a) H
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noyicaxapuabl (Kpaxmaj, TJIMKOTeH, IleJuTioio3a). buonornueckue QyHKIUu
yraeBoAoB. Jlunuaer: Tpuraunepuabl, Gocoaunuasl, ctepouasl. [ uapodunpHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YIJEBOAO0B, OEIIKOB M JIMIIUJ0B KaK HCTOYHUKOB 3HEpTrun. HyKIIenHOBbBIE KHCIIOTHI:
JJHK u PHK. Hyxneotuabl — MOHOMEpPBI HYKJIEHMHOBBIX KHUCIOT. CTpoeHue u
bynkuun JJHK. Crpoenne n dynkuuu PHK. Buast PHK. AT®: crpoenue u
¢ynkun. [lutomoruss — Hayka o kierke. Kierounas teopus — mpumep
B3aUMOJICUCTBUS HJed M (PAKTOB B HAaydHOM IIO3HAHUU. METOIbl H3Yy4YEHUS
kneTku. Kretka kak memoctHas »kuBast cuctema. OOmIye NpU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl /IHK kak renernueckuil ammapar,
cucreMa cuHTe3a Oenka. TUIBI KJIETOK: SyKapUOTHYECKas U MPOKAPUOTUYECKAS.
OcoOeHHOCTH CTPOCHUS MPOKApUOTHYECKOU KiIeTkH. KieTouHnas cTeHka OakTepui.
CrpoeHne 3SyKapuoTHUECKOW KIIeTKH. (OCHOBHBIE OTJIIMYHS PaCTUTENIBHOM,
YKUBOTHOW W TpUOHOU KJIeTKU. [I0OBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KIJIETOYHAS
CTEHKa, TIIMKOKanuke, ux ¢yHkuuu. [lnazmaruueckas MemOpaHa, €€ CBOWMCTBA U
dbynkuuu. [uronnazma u e€ opranounbl. OgHOMEMOpaHHBIE OPTraHOU]IBI KIIETKHU:
OIIC, ammapar T'onbmxu, sm3ocomsl. [loayaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHApUM, TIacTuabl. [IpoucxokaeHue MUTOXOHIpUN U TUacTuA. Buabl
wiactua. HememOpaHHbIe OpraHOMIBI KIETKH: pUOOCOMBI,  KJIETOYHBIM IIEHTP,
LEHTPUOJIM, PECHUYKH, XTyTUKU. DYHKIMKU OpPraHouJOB KJIETKU. BkiroueHus.
SAnpo — perynatopHblii neHTp kieTku. CrTpoeHue sjapa: suaepHas o00J0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XpOMOCOMBI. TpaHCHOPT BELIECTB B KJIETKE.

JemoHcTpanuu:

Ilopmpemuwi: A. Jlesenryk, P. I'yk, T. llIBann, M. llneligen, P. Bupxos,
x. Yorcon, @. Kpuk, M. Yunkuuc, P. @panknun, K. M. bap.

Juaepammer: «PacnipeneneHue XHUMHUYECKUX JJEMEHTOB B  HEXKHBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabnuyvr u cxemwi: «lleproguueckass TabauIla XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKU,
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«CTpoeHue pacTUTENbHOM KIETKN», «CTpOoeHHe MNPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIeTKu», « Y TIeBOAb, «JIMmuasn.

Tema 4. JKusHeaessTeJbHOCTh KJIETKH (6 1)

OOmeH BemecTB, WM MeTab0Iu3M. ACCUMIITANNS (TUTACTUYECKH OOMEH) U
TUCCUMWISIUA (PHEPreTuueckuii OOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
mMeTtabonmu3ma. Tumbsl oOMeHa BemecTB: aBTOTPO(MHBIN U rerepoTpodHsblii. Pomb
dbepMeHTOB B OOMEHE BEIIECTB U MpEBpallleHUH 3Hepruu B kieTke. DoTocuHTE3.
CeeroBass u TemHOBas (a3sl  Qorocunre3a. Peaknum  ¢doTocuHTE3A.
OddextuBHOCTh (PoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3a JISI KU3HU Ha 3eMile.
Bnusnue ycnoBuil cpenbl Ha (OTOCMHTE3 U CIOCOOBI TOBBIIIEHUS €TI0
IIPONYKTUBHOCTH y KYJIBTYPHBIX PAaCTEHMH. XE€MOCHHTE3. XEMOCUHTE3UPYIOIINE
OaxkTepuu. 3HaU€HWE XEMOCHHTE3a Ul KU3HU Ha 3emiie. DHepreTHuecKuii oOMeH
B KJIeTKe. PaciierneHue BemecTB, BBIICICHUE M aKKyMYJHWPOBAaHUE 3HEPIUU B
KJIETKe. OJTallbl AHEepreTuyeckoro obmena. I'nukonus. bpoxkeHue W e€ro BHUIBL.
KucinopogHoe  OKucieHHE, WIM  KIETOYHOE  JpIxaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPHEKTUBHOCTH HSHEpPreTUdeckoro ooOmeHa. Peakiuu
MaTpu4yHOro cuHTe3a. Il'enernueckas wuHopmauus u JHK. Peanuzanus
reHeTudecko uH(opManuu B KiIeTke. [ eHeTHYecKui KOJ W €ero CBOMCTBA.
Tpanckpunuuss — marpuunblii cunte3 PHK. Tpancnauus — OGuocunTe3 Oenka.
Oranbl Tpancusauuu. KonupoBanne aMMHOKHCIOT. Posb pubocom B OMOCHHTE3E
oenka. Heknetounsie popMsl :xu3HU — BUpYChl. cTopust oTkpbiTUs Bupycos (/.H.
NBanoBckuit). OCOOGHHOCTH CTPOEHUSI UM JKU3HEHHBIM IIUKJI  BHPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummyHnoneduimra venoBeka (BUY) —Bo3dygutens CIIM/a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpaUU:

Ilopmpemuwi: H. K. Konbuos, JI. 1. UBanoBckuii, K. A. Tumupsses.

Tabnuyvr u cxemol: «Tunbel nutanus», «Metabonuzm», «MHUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JIHK»,
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«CTtpoeHre U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyco», «bakrepuodarm», «CTtpoeHne u IKM3HEHHBIH LHUKJI BHUpyca
CII1[a, 6axtepuodara», «Permkanus JHK.

Obopyoosanue: monenu-anmummkanuu «Y nsoenue JIHK u Tpanckpunums»,
«buocunTes 6enkay, «CTpoeHHE KIETKWY; MoJieib cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHNEe M1 MHAMBHUAYAJbHOE Pa3BUTHE OPraHU3MOB (5 4)

Kierounplii UK, WU KU3HEHHBIM UK KiIeTku. MHTepdasza u mMutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuareza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[[MTOJIOrMYECKUE OCHOBBI  Pa3sMHOKEHHS M  UHIAUBUIAYAJIBHOIO  Pa3BUTHUSA
oprann3MoB. Jlenenne knetkm — wmurTo3. Crammm wmwurosa. IIponeccsr,
IPOUCXONSIIME Ha Pa3HbIX CTaAMSIX MHTO3a. DBHOJOTMYECKM  CMBICI
muto3a.llporpammupyemast rubenp KiIeTku — anonto3. POopMbl pPa3zMHOXKEHUS
OpraHU3MOB: O€croJjioe W NOJ0oBO€. BHIbI 0€croysioro pa3MHOXKEHHS: JEJICHHUE
Ha/JBOE, I[IOYKOBaHME OJHO- W  MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE,
BET€TATUBHOE DPa3MHOKEHME. VICKycCTBEHHOE KIIOHMPOBAaHHE OPraHU3MOB, €r0
3HaueHue s cenekuuu. [lonoBoe pa3sMHOXKEHHE, €ro OTIMYUS OT OEecHoJioro.
Meiio3. Cragum wmeio3a. IIpomeccel, HTpoUCXOAAIIME HA CTagusAX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HayeHue Meno3a. ['ameroreHe3 — mpoiecc oOpa3oBaHMs TOJOBBIX KIETOK Y
AKUBOTHBIX. [10OBBIE JKeNe3bl: CEeMEHHUKU U AMYHUKU. OOpa3oBaHKe U pa3BUTHE
MOJIOBBIX KJETOK — raMeT (CrnepMaro30ujl, SHIEKJIeTKa) — CIepMaToreHe3 u
ooreHe3.  OCOOEHHOCTM  CTpPOEHHUS  SHIEKIETOK W CHepPMaTo30MJIOB.
OmnoporBopenue. Ilaprenorene3. WMunuBuayaiabHOe pa3BUTHE (OHTOTEHE3).
DOMOpHOHANIbHOE pa3BUTHE (IMOpPHOTEHE3). ITalbl IMOPUOHAIBHOTO PA3BUTHUS Y
MTO3BOHOYHBIX YKUBOTHBIX: apobieHue, racTpyJsnus, OpraHOI€HE3.
[TocTaomOpuoHanbHOE pa3BUTHE. THIBI MOCTAIMOPUOHAIBHOTO PAa3BUTHS: MPAMOE,
HenpsMoe (JIMYMHOYHOE). BnusiHue cpenapl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YpOACTBAa. PocT W pa3BuTue pacTeHUi.
OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHU, CTAIUN PA3BUTHA.
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JdeMoHcTpanuu:

Tabauyvr u cxemovl. «DOPMBI Pa3MHOXKEHHSI OPTaHU3MOBY, «J[BoliHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pacTeHUI», «BereratuBHOoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii uukmy, «Pemmukamus JJHK», «Muto3y,
«Meino3y, «IIpsmoe u HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

Tema 6. HacsieAcTBEHHOCTH M1 MK3BMEHYHUBOCTH OPraHu3MoB (8 4)

IIpenmer u 3amaum re”Hetuku. Mceropus pasButuss reHeTHKU. Poib
IUTOJIOTUM U SMOPUOJIOTUU B CTAaHOBJEHWU TE€HETUKU. Bkiag poccuilckux u
3apyOeXHBIX  Y4YEHBIX B pa3BUTHE  TEHETUKU.  MeToAbl  TEHETHKH
(ruOpuI0IOTUYECKHIA, HATOTC€HETUYECKHU, MOJICKYJISIPHO-TEHETUYECKUIA ).
OCHOBHbBIE T€HETUYECKHE MOHATHS. ['eHeThueckas CUMBOJIMKA, MCIOJIb3yeMas B
cxemax CKpEIIMBAHUM. 3aKOHOMEpPHOCTHU HACJIEI0BAHUS IIPU3HAKOB,
yctaHoBlieHHble [.  Mengenem. MoHoruOpugHoe CKpenuBaHue. 3aKOoH
eAMHO-00pa3usi THOPHUIOB MepBoro nokosienus. [IpaBuno 1oMuUHUpOBaHUS. 3aKOH
paciieruieHuss npu3HakoB. [umore3a uyumctoTrel ramer. llomHoe u  HemomHoe
noMUHUpoBaHue.  JuruOpuaHoe  CKpeuMBaHue.  3aKOH  HE3aBUCHUMOTO
HAcJeIOBaHMUS  MpU3HAKOB.  [luTOoreHeTHyeckrue  OCHOBBI  JTUTHOPUTHOTO
CKpCIIIMBAHUSL. Ananusupyroliee CKpEIIMBAHUE. Hcnons3oBanue
aHATM3UPYIONIETO CKPEIIMBAHUS JIJIsl ONpeesieHusl reHoTuna ocobu. ClerieHHoe
HacleqoBanue npusHakoB. Pabora T. Moprana mo clenjieHHOMY HaclieI0BaHUIO
reHoB. HapyiieHue clernienus TeHOB B Pe3yIbTaTe KPOCCUHTOBEpa. XPOMOCOMHAs
TEOpHUsI HACIIEACTBEHHOCTH. ['eHeTnueckre KapThl. [ 'eHeTrka monsa. XpoMOCOMHOE
OmNpeAeieHue MoJla. AYyTOCOMBI M TIOJOBBIE XPOMOCOMBI. ['OMOrameTrHbie H
reTeporaMeTHble OpraHu3Mbl. HaciienoBaHne NPU3HAKOB, CLEIJIEHHBIX C MOJIOM.
N3meHnunBOCTh. BuUABl M3MEHUYMBOCTH: HEHACIECICTBEHHAs W HACJIEACTBEHHAs.
Ponb cpenpl B HeHacJIeACTBCHHOM U3MCHYMUBOCTHU. XapaKTepUCTUKa
MOAU(UKAIIMOHHON U3MEHUYMBOCTU. BapuanmoHHbIN psl ¥ BapUaIIMOHHAS KPUBAS.
Hopma peakuuu npuszHaka. KonuuecTBEHHBbIE M KAaYE€CTBEHHBIE MPU3HAKU M HX
HOopMa peakiuu. CBoiicTBa MOAMGMUKAIIMOHHONW M3MEHUYMBOCTH. HacnencrBeHnHas,
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WIM TeHOTUIUYecKas, u3MeH4nBocTh. KoMOMHAaTHBHAs M3MEHYMBOCTh. Melo3 u
MOJIOBOM TPOILIECC — OCHOBa KOMOWHATHUBHOW WM3MEHYMBOCTH. MyTallMOHHas
U3MEeHUYMBOCTh. Kiaccudukanuss MyTanuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
YacroTa ¥ npuduHbBl MyTanuid. MytareHHble (akTOpbl. 3aKOH TOMOJOTHYECKHX
psnoB B HacnenactBeHHoW w3MeHunBocth H. M. Basunosa. BuesnepHas
HACJIEICTBEHHOCTh M M3MEHYMBOCTh. |['€HeTHMKa uenoBeka. KapuoTun denoBeka.
OCHOBHBIE METOJbI TEHETHUKHU 4YEJIOBEKA: TE€HEaJOTrHyecKuil, OJIM3HEIOBbIH,
UTOT€HETUYECKUM, OMOXUMUYECKUN, MOJIEKYJISIpHO-TeHeTHYecKuil. COBpeMEHHOE
ONPEIEIICHNE TEHOTHIIA: ITOJTHOTEHOMHOE CEKBEHHUPOBAHWE, F'€HOTUIMPOBAHUE, B
ToM umucie ¢ momompbio [1I[P-ananu3a. HacnencrBennsie 3a00/IeBaHMs YelIOBEKA:
reHHble OoJie3HH, OOJIE3HM C  HACJIEJICTBEHHOM MPEapacroyioKeHHOCTHIO,
XpoMOcOoMHbI€ 0ose3Hn. CoMaTHYeCKUEe U TeHepaTuBHbIE MyTauuu. CTBOJIOBBIE
kieTku. [IpuHIUNBEl 310poBOrO0 o0pa3a >KM3HU, TUATHOCTHKHU, MPOGUIAKTUKH U
JICYCHHUS] TEHETUYECKUX OoJie3He. MeauKo-TeHETHUYEeCKOEe KOHCYJIbTUPOBAHHUE.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JIeBaHUM YeIOBEKa.

JeMmoHcTpanuun:

llopmpemuwi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabnuyer u  cxemwvl:  «MOHOTHUOPUIHOE  CKpEIIUBAaHUE U €r0
LHATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpeluMBaHHEY,
«uTomorunyeckue OCHOBEI JTUTUOPUTHOTO CKPCIIMBAHUSD, «Metios,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEHOBAaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuoTuIbl YeloBeKa U KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY», «MoauduKalMoHHas W3MEHYMBOCTHY, «HacmemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

Tema 7. Cesieknusi opranu3mMoB. OCHOBBI 0MOTeXHO0J10THH (3 4)

Cenekuyns Kak HayKa M IPOLECC. 3aPOKICHHUE CEJEKIUU U JOMECTUKALUS.
VYuenne H.UW. BaBuioBa 0 1eHTpaXx MPOUCXOXKICHUS W MHOTrooOpasus
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KyJIbTYPHBIX pacTeHUU. LIEHTpbI NMPOMCXOXKIECHMSI AOMAIIHUX XUBOTHBIX. CopT,
nopojna, mramMMm. CoOBpEeMEHHbIE  METOJbl  CeleKIuu. MaccoBbli U
UHAMBUIYAJIbHBI OTOOPBI B CEJNEKUMU PAacTEeHUl M KMBOTHBIX. OlleHKa 3Kc-
Tepbepa. bBIM3KOPOACTBEHHOE CKpeIIMBaHWE — WHOpUAWHT. Ywucras IUHHSL.
CkpemuBanue yucThiX JuHuil. ['eTepos3uc, unu rubpuanas cuna. HepoactBenHnoe
CKpelluBaHue — ayTopuauHr. OrtpanéHHas ruOpuau3anuss U €€ yCIexwu.
M cKyCCTBEHHBIM MyTareHe3 M IOJYyYEeHHUE IMOJUILIOMAOB. [[oCTrxkeHns cemekuun
pacTEHUM, JKUBOTHBIX M MHUKpPOOPraHM3MOB. DHOTEXHOIOrMS Kak OTpacib
Npou3BOACTBa. [ eHHas mHXeHepus. Drtambl co3nanus pekomObuHantHou JIHK u
TPAHCTE€HHBIX oOpraHn3MoB. Kierounasa wHxeHepusa. KileTouHble KyJIbTypBl.
MUuUKpOKIOHAIBHOE pa3MHOKEHUE pacTeHui. KitonupoBanue
BBICOKOIIPOAYKTUBHBIX CEINBCKOXO3SMCTBEHHBIX OpPraHU3MOB. OJKOJIOTMYECKHUE U
strueckue npoodieMbl. 'MO — reneTnueck MOAU(PHUIIMPOBAHHBIE OPTraHU3MBI.

JdemoHcTpanuu:

llopmpemuvi: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabauyvl u cxemvr: kapta «LIEHTpbI NPOUCXOXKIEHUS M MHOTI000pa3us
KYyJBTYPHBIX pacTeHui», «llopoasl 1oMamHuX )KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenumity, «OtmnanéHHas rudpuausanus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomunnongus», «OObEeKTh OHOTEXHOJMOTHM», «KileTouHblE KYyJIbTYpbl H
KJIOHHpOBaHKeE», «KOHCTpyHpPOBaHKE U MIEPEHOC I€HOB, XPOMOCOM).

Obopyoosanue. MyJSDKA  IUIOOB M KOPHEIJIONOB JTUKHX (opm U

KyJbTYPHBIX COPTOB pacTeHuil; repoapuil «CenbCKOX039iCTBEHHBIE PACTEHUS.

11 KITACC. O6mas 6monorus

1 4 B Henemto, Bcero 34 4, U3 HUX 2 4 — PE3EPBHOE BpEMS

Tema 1. IBorouoHHAast OnoJiorusi (9 4)

[IpeanocbUIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUH. ODBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
Oouonorun u Jpyrux Hayk. CBuaerenbcTBa sBoyonMU. [laneoHTomornyeckue:

IIOCJICAOBATCIbHOCTG IIOABJIICHHUA BHIAOB B MMaJICOHTOJIOTMYECKOM JCTOIIMCH,
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nepexoanbie Gopmbl. buoreorpaduueckue: cxoAcTBO U pasznuuue payH u diop
MaTEPUKOB U OCTPOBOB. DMOPHOJIIOTUYECKUE: CXOJCTBA M Pa3Inudusi 3MOPHOHOB
pa3HBIX BHUIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHEIE,
aHAJIOTMYHBIE, pyIHMEHTapHbIE Oprassl, aTaBU3MBI. MounekysapHo-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACIIEJCTBEHHOCTH U OCHOBHBIX
MEeTa0O0JIMYECKUX IMyTEeN Y BCEX OpraHu3MoB. DBoJolMoHHas Teopus Y. JlapBuHa.
[IpeanocbuUlKM BO3HUKHOBEHHS JapBUHU3MA. J[BMKYIME CHIIBI 3BOJIOLHUHA BUIOB
no JlapBuHy (M30BITOYHOE pPA3MHOKEHHE TMPU OTPAHUYCHHOCTH PECYpCOB,
HeonpeaenéHHass HM3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAaHUE, €CTECTBEHHBIN
ot6op). Cunternueckas teopus sBoionuu (CTD) u €€ OCHOBHBIE MOJIOKECHUS.
MukposBosronus. [lonmynsiius kak €equHULIA BUAA U 3BOJIONUU. J[BUKYIINE CUIIbI
(pakTopsl) HBONIOIMM BUAOB B IpUpoAe. MYyTalMOHHBIA mpouecc U
KOMOWHATHBHAsA HW3MEHUYMBOCTb. [lOMyJsAIIMOHHBIE BOJHBI U Jpeild TEHOB.
W3onsums w  murpanus. EcTecTBeHHbI 0TOOp — HampaBigOmui  ¢akTop
sBomIOLMU. POpMBI €cTeCTBEHHOro 0TOO0pa. [IprcnocobIeHHOCTh OPraHu3MOB KaK
pe3ynbTraT 3Bositound. [Ipumepsl npucnocodseHuil y opranuzMoB. ApoMop(do3bl
u uanoagantauuu. Bun u BugoodpazoBanue. Kpurepun Buna. OcHOBHBIE (POPMBI
BUJI000pa3oBaHus: reorpaduueckoe, skonorudyeckoe. MakposBomtonus. PopMbl
HBONIIOIMU:  (prieTHYecKasi, JUBEPreHTHAs, KOHBEPreHTHAs, MapajlieIbHasl.
HeoOpatumocts 3Bomonuu. IlpoucxoxaeHue OT HecnenuaaIu3upOBaHHBIX
npeakoB. [Iporpeccupyromas crnenranu3anus. AJanTUBHAS paaralusi.

JlemoHcTpanuu:

llopmpemuwi: K. Jlunnen, K. b. Jlamapk, Y. dapeun, B. O. KoBanesckunii, K.
M. Bbap, 3. I'ekkens, ®. Mrosiep, A. H. CeBepiios.

Tabnuyvsr u cxemw: «Pa3BUTHE OpPraHUYECKOr0 MHUpa Ha 3emiiey,
«3apoIbIA TT0O3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «DopMbl 00pbOBI 3a
cyiectBoBanne», «EctecTBeHHbI 0TOOPY», «MHOrOo0Opasue COpTOB PACTCHUIDY,
«MHoroo6pasue  mopoa  KUBOTHBIXY, «JTonynsauum»,  «MyrauuoHHas
U3MEHUYHMBOCTHY; «Apomopdoss», «Mmnoamanrtamuuy, «OOImas nereHepaims»,

«/IBmwxymue cunbl 3Bomonuny, «Kapra-cxema wapupyra nyremectBus Y.
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HMapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTHIECKOE BUI000pa30BAHHE.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE KU3HHU Ha 3emuie (9 4)

JloHay4yHbBIE TPEICTABICHUS O 3aPOXKICHHM >XWU3HU. HaydHble rumortesbl
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W NaHCnepMus. XuMHUUYecKas
HBOMIONMS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKOW 3BOMIONUK. HauanbHbIe STanbl
ouonormdeckor 3Bosonuu. I'mnoreza PHK-mupa. dopmupoBanne meOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX 3BOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX I'PYIIN KUBBIX OPTaHU3MOB. Pa3BuTHe %)u3HU Ha 3emiie
nmo »"pam u nepuonaMm. Karapxeil. Apxelckas W MPOTEPO30ICKast 3Bl
[Taneo3oiickas 3pa u €€ Nepuonabl: KEMOPHUIICKUN, OPIOBUKCKUN, CHIIypPUICKUH,
JICBOHCKUM, KaMEHHOYT'OJIbHBIM, MEPMCKUUA. Me3030ickas 3pa U €€ NEpPUOAbL:
TPUACOBBIN, FOPCKHI, MeToBOM. KaliHo30lcKas 3pa U €€ nepuoibl: NajaeoreHOBBIMH,
HEOTCHOBBIM, AHTPONOTCHOBBIA. XAapAKTEPUCTHUKA KIMMAaTa W T'EOJOTHYECKHUX
nporieccoB. OCHOBHBIE ATallbl 3BOJIIOIUN PACTUTEIBHOIO W >KMBOTHOIO MHpA.
ApoMopdo3bl y pacTeHUN U )KUBOTHBIX. [losiBIIEHUE, paclBET U BBIMUPAHUE TPYIIIT
JKUBBIX OpraHu3moB. Cucrtema OpraHMYECKOTO MHUpPa KaK OTPAXKEHUE HBOJIOLIUU.
OCHOBHBIE CHCTEMAaTUYECKUE TPYNIbl OPraHU3MOB. OBOJIOLMS  YEJIOBEKA.
AHTpoOIONOrus Kak Hayka. Pa3BuTue TmpeacTaBlIeHU O NPOUCXOKICHUU
yesnoBeka. MeToabl u3ydeHus: anTpornoreHe3a. CXoACTBa U pa3iauyusl 4yeloBeKa U
KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YesloBeKa. JIBrKyIre cuibl (pakTopshl)
aHTporiorenesa. HaciiencTBeHHass HM3MEHYMBOCTh M €CTECTBEHHBIM  OTOOp.
OOmecTBeHHBIM 00pa3 >KW3HHU, U3TOTOBJICHUE OPYIUN TPyHa, MBIIUICHHE, PEYb.
OCHOBHBIE CTaJWM W BETBU HBOJIOIMU YEJIOBEKA: ABCTPAJIONMUTEKH, YeloBek
yMenbld, YemoBek nOpsaMoOxXonsmini, YeloBek HeaHAEpTAIbCKUM, UYenoBek
pa3ymHbIil. Haxoaku HMCKOmMaeMbIX OCTaTKOB, BpPEeMsl CYIECTBOBAaHMsI, 00JIacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 *KU3HU, opyaus. YenmoBeyeckue
pacel. OcCHOBHBIC OOJBIIIME pachl: €BponeougHas (eBpas3uiickas), HErpo-

aBCTpaJioujHasi (SKBaTOpUaJbHAsI), MOHIOJIOMAHAS (A3MATCKO-aMEPUKAHCKAs).
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UepTbl MpuCOCOOICHHOCTH TMPEICTABUTENEH YEJIOBEUYECKUX pPac K YCIOBHUSIM
CylIecTBOBaHMs. ENMHCTBO YenoBedecknux pac. Kputuka pacusma.

JdeMoHcTpanuu:

llopmpemuwi: ®. Penu, JI. Ilactep, A. U. Onapun, C. Muwmuep, I'. FOpu, Y.
JapBuH.

Tabauyer u cxemwvi: «Bo3HukHOBeHHE CONHEYHOM cHCTEeMBbl», «Pa3Butne
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEJIIOBEKA W YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJICOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimme moan», «JpeBHue monm», «llepBbie
COBpPEMEHHBIC JII0INY, «YemoBeuecKue pachh».

Tema 3. Opranusmsl 1 OKpy:kawmas cpeaa (5 4)

DOKoJorusg Kak HaykKa. 3aJadyd M pa3deiibl  3KoJOoruu. MeTtonasl
JKOJIOTUYECKUX HCCIEIOBAaHUNA. DKOJOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOTO
yenoBeka. Cpenbl OOMTaHUS OPraHU3MOB: BOJAHAs, Ha3eMHO-BO3/YIIHAS,
MOYBEHHAs, BHYTpPUOpPraHU3MeHHas. Dkoyiorudeckue ¢aktopbl. Knaccudukamus
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OUMOTHYECKHE W aHTPONOTCHHBIEC.
JlelicTBUE SKOJMOTUYECKHX (PAKTOpPOB HAa OpraHu3Mbl. AOHOTHYECKHE (PAKTOPHI:
CBET, TeMIleparypa, BlaxxHocTb. Dotonepuoausm. IlpucrnocodieHuss opraHu3mMoB
K JEeUCTBUIO a0uoTHdeckuX ¢GakTopoB. buonormdyeckue putmbl. buoTndeckue
dbakTopbl. Buabl OMOTHYECKMX B3aUMOJICHCTBUI: KOHKYPEHIIUS, XUIIIHUYECTBO,
cuM6buo3 u ero Qgopmsl. [lapazutusm, xoomeparusi, MyTyaau3M, KOMMEHCAINU3M
(KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HAUYCHHE
OMOTHYECKUX B3aUMOJCHCTBHUU JIsi CYIIECTBOBAHUS OPraHU3MOB B MPUPOIHBIX
cooO0mIecTBaX.  JKOJOTHYECKHUE  XAPaKTEPUCTUKU  momyisiuu.  OCHOBHBIC
MOKA3aTeNn MOMYISUUNA: YUCIEHHOCTh, IMJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb,
NPUPOCT, MUTpalus. JIMHAMUKa YUCICHHOCTH TOMYJISIINKN U €€ PeTysiusl.

JdemoHcTpanuu:

Ilopmpempsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.
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Tabauywvr u cxemor: xapta «I[Ipupoansie 30HbI 3emin», «Cpeabl oOUTaHUS
opranu3MoBy, «®Dotonepuonuzm», «llomymsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUU HHPY30puu-TY(henbkuy, «llumieBbie nenm».

Tema 4. CooOmiecTBa 1 3K0JIOrHYecKne cucTeMbl (9 )

CoobmiecTtBo opraHu3MoB — OuoieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBasi,
NpPOCTpAaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momunantsel. CBsizu B
OunorieHO3€e. DKOJIOTMYECKHE CUCTEMBI (PKocucTeMbl). [lonsaTre 00 sKocucTeMe U
ouoreornieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHl JKOCHCTEMbBI: MPOAYIICHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (muILEBbIE) YPOBHUM OHKOCUCTEMBbI. [luieBble LEeNMU U CETH.
OCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCICHHOCTH, Ouomaccbl. CBONCTBa HKOCHUCTEM:
YCTOMYMBOCTh, camoperysiuus, pazsutrue. Cykueccus. [IpupoiHbie 3KOCUCTEMBI.
DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO WM HIMPOKOJIMCTBEHHOTO JIeca.
AHTpPONIOTEHHBIE 3KOCHUCTEMBI. ATpO3KOCUCTEMBI. Yp0603KOCUCTEMBL.
buonornueckoe M XO35SHUCTBEHHOE 3HAYEHHE arpO’KOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpazue kak Qakrop ycToumBOoCcTH dKocucteMm. CoxpaHeHue
OMOJIOrMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenue B.W. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB M CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocdepsl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHuueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe. KpyroBopoTbl BemecTB M OHOTCOXUMHYECKHE IUKIBI DJIEMEHTOB
(yrneponma, aszora). 30HaIBHOCTH Ouocdepsl. OCHOBHbIE OHOMBI  CYIIH.
YenoBeuectBO B Ouocdepe 3emiu. AHTPOINOTEHHblE HW3MEHEHHUs B Ouocdepe.
['moGanpHBIE dKOJOTMYEeckre TmpoOsieMbl. (COCYIIECTBOBaHHE MPHUPOILI U
yenoBeyecTBa. CoxpaHeHue Ouopa3HOOOpa3usi Kak OCHOBAa YCTOWYMBOCTU
onochepr. OCHOBa paIlMOHAIBHOTO YIPABJICHUS MPUPOJHBIMU PECypcaMu U HUX
ucnonp30Banue. JlocTrxeHuns: OMOIOTUN U OXpaHa IPUPOIBI.

JdemoHcTpanuu:

Ilopmpemuwr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.
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Tabauywvl u cxemol: «llumesble 1enu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«[Ipupoansie coobmectBa», «llemn nuTaHusa», «IKOJOTHYECKass MHPaAMUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOolHOro  neca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPONOTCHHBIC  BO3JECUCTBHS HAa  IpUPOLYy», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsi3HEHMs BO3/AyXa U IPYHTOBBIX BOA», «[louBa — BakHeMIIas COCTaBIISIONIAS
ouocheps», «PakTopsl Aerpaganuu mousy, «llapaukoBsiil 3QdexT», «DaKkTopbl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykTtypa Ouocdepb»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

Obopyoosanue. monenb-aniummkanus « Tunudneie OUOIEHO3bI; repOapuit
«PactutenbHble COOOIIECTBaY; KOJUIEKINHN «broiieHo3y», «Bpenurenu BakHEUIINX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYyp»; TrepOapuu W KOJUIEKIMM pAacTeHUd W
YKUBOTHBIX, ITPUHALICKAIINE K Pa3HBIM 3KOJOTMYECKHM TIPYIIIAM OJHOTO BHJA,

Kpachas kaura P®, n3o0paxxeHus: OXpaHsIe€MbIX BUJIOB PACTEHUI U )KUBOTHBIX.
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Paznen 2. [lnannpyemMble pe3y/ibTaThbl 0CBOEHHS Y4e0HOI0 MpeaMeTa

«buosorus»

Cormacao ®I'OC COOQO, ycranaBnuBarTcia TpeOOBaHUA K pe3yJbTaTaM
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TPEIMETHBIM.

1. Ilnanupyemble THYHOCTHBIE pe3yJbTaThbl ocBoeHus1 OOIIL

B cTpykType TUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeameTa «buonorus»
BBIJICJICHBI CJIETYIOLIUE COCTABIISIOLIHE:

- OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPaIaHCKON UICHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEACIICHHIO;

—~ HaJIMuyue MOTUBAIUU K OOY4YEHUIO OUOJIOTHH;

— LICJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHUW JTMYHOCTU Ha
OCHOBE  KJIIOYEBBIX I[IEHHOCTEM M  HUCTOPUYECKUX  TPAAUIMN  pa3BUTHS
OMOJIOTMYECKOTO  3HAHMS; TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluXcs
PYKOBOJACTBOBAaTbCS B CBOEHM  JIEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMH
YCTaHOBKAaMH, MIPUCYILIUMH CUCTEME OMOJIOTMYECKOr0 00pa3oBaHus;

— HaJIMYUE SKOJOTMUYECKOr0 MPAaBOCO3HAHUS, CHOCOOHOCTH CTaBUTh
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMera «bHonorusy» H0CTUTalTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
TPaJAULIMOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMHU, MPUHATHIMU B OOILIECTBE NpaBUJIaMU U HOpMaMu
NOBEJICHUSI U CIOCOOCTBYIOT IpolleccaM CaMONO3HAHMS, CAMOBOCHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHUA BHYTPEHHEH MO3UIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBAXKEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyAa U CTaplIEMy TOKOJIECHHMIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPpaAULMSAM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon dDenepanuu, MpUpose U
OKpYXKaroUIen cpelie.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHUS ydeOHOro mnpeamera «buonorus»

AOJDKHBI OTpaXaTb TOTOBHOCTb U CITOCOOHOCTh 06yanomecsi PYKOBOJACTBOBATLCA

20



chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTALIUM, TO3WTUBHBIX BHYTPEHHUX  YyOE€XKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
ONBITA U OMNbITA JAEATEIBHOCTH B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPABIICHUMN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

1.1. I'pascoanckozo éocnumanus:

— c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3WUIHUHA OOYyYaIoMmEerocss Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

— OCO3HAaHHWE CBOMX KOHCTUTYLHMOHHBIX TpaB U 00sS3aHHOCTEH,
YBaKECHHE 3aKOHA U IIPABONOPSIKA;

— TOTOBHOCTb K COBMECTHOM TBOPYECKOW JESATEIBHOCTU IPU CO3LAHUU
y4€OHBIX MPOEKTOB, PEIICHUN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

— CIOCOOHOCTh OMNPEENATh COOCTBEHHYIO MO3MUIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

—~ YMEHHE  Yy4YUThIBaTb B  CBOMX  JCUCTBUIX  HEOOXOAMMOCTH
KOHCTPYKTUBHOTO  B3aUMOJEHCTBUA JIIOAEH €  pasHbIMU  YOeXKICHUSIMHU,
KYJBTYPHBIMHU HEHHOCTSAMH U COLIMATBHBIM TOJIOKEHHUEM;

— TOTOBHOCTb K COTPYJAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIMIOJHEHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCIEAOBATENIbCKUX 3a/ad, YBAXHUTEIbHOE
OTHOILIEHWE K MHEHHUIO ONIOHEHTOB IMpH OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

— TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH.

1.2. Ilampuomuueckozo 60cnumanu.

— c(hOPMHUPOBAHHOCTh  POCCHUMCKON  TPaKJAHCKOW  UIACHTUYHOCTH,
[IaTPUOTU3MA, YBAKEHUS K CBOEMY HAapoOay, YyBCTBA OTBETCTBEHHOCTH IIEPEX
Ponunoy, ropmoctm 3a CBOM KpaW, CBOKO PoauHy, CBOM S3BIK U KYJbTYpY,
MIPOIIUIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

- LICHHOCTHOE OTHOLIEHUWE K IPUPOJHOMY HACIEIUIO U IaMITHUKAM
NPUPOIBL; NOCTHMXKEHHUSIM Poccunm B Hayke, HCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpYRE;
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—~ CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUICKUX YUEHBIX B CTAHOBJICHHUE U
pa3BuTHE OWOJOTWH, TOHUMAHWE 3HAYCHHUS OWOJIOTMM B TIO3HAHWHM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

— ujerHas yoexaEHHOCTh, TOTOBHOCTh K CIYKeHUI0 OTEUecTBY U €ro
3allUTe, OTBETCTBEHHOCTH 32 €ro CYb0Y.

1.3. /lyxoeno-npagcmeennozo 60cnumanus:

—~ OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

- c(OPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUSA,  ITHYECKOIO
MOBEJICHUSI;

—~ CIIOCOOHOCTh OIICHUBATh CHUTYyallMl0 W TPUHUMATh OCO3HAHHBIC
peleHus,

—~ OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

—~ OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

—~ OTBETCTBEHHOE OTHOUIIEHUE K CBOMM POJUTENSIM, CO3JJaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHON KU3HU B COOTBETCTBUHU C
TpaguuuaMu HaposioB Poccum.

1.4. dcmemuueckozo éocnumanusn:

—~ ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs OCTETUKY ObITa,
HAyYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOpTa, TpyAa, OOIIECTBEHHBIX
OTHOIIICHUI;

—~ MOHUMAHHE SMOILIMOHAIIBHOTO BO3JICUCTBUS KUBOW MPUPOABI U €€
[IEHHOCTH;

—~ FOTOBHOCTh K CaMOBBIP@KEHHMIO B pPa3HbIX BHJAAaX HCKYCCTBa,
CTpPEMJIEHUE MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH.

1.5. @uzuueckozo 6ocnumanus:

- MOHUMAaHUE W peanu3aiius 3J0pOBOTO M 0E30MacHOTO 00pa3a >KU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKUX TIPaBUI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

—~ MOHUMAHHE IIEHHOCTHU MPaBWJI UHIUBUIYAJIBHOTO U KOJIJIEKTUBHOTO
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—~ 0e30macHOro MOBEJEHUSI B CUTYyalUsX, YIPOXKAIOIIMUX 3J0POBBI0 U
JKU3HU JIIOACH;

—~ OCO3HAaHHWE TOCIEACTBUM W  HEMNPUATHE BPEIHBIX IPUBBIUEK
(ynotpebiieHus alnKorossi, HAPKOTUKOB, KypEHHST).

1.6. Tpyooeozo éocnumanus.

—~ TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00HE;

— FOTOBHOCTh K AaKTUBHOM JIESITEIIBHOCTH TEXHOJOTMYECKOH U
COLIMAJIbHOM HAaNpaBJICHHOCTH, CIOCOOHOCTh HWHUIMHUPOBATh, IUIAHUPOBATh H
CaMOCTOATEIBHO BBIMOJIHATH TAKyIO JEATEIbHOCTD;

—~ MHTEpPEC K pa3M4yHbIM cdepam NpodhecCHOHATBbHON AESITENbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOp Oyaylied mpodeccuu M pearrn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

— TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha
IIPOTSKEHUH BCEU JKU3HU.

1.7. Ixonozuueckozo 6ocnumanus:

— HKOJIOTMYECKH LeecO00pa3HOe OTHOIIEHHE K MpHUPOAE  Kak
VMCTOYHUKY KU3HU Ha 3EMJIE, OCHOBE €€ CyIIECTBOBAHMS;

—~ MOBBIIIEHUE YPOBHS AKOJIOTUYECKON KyJIbTYphl: IPHOOPETEHHE OIbITA
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEIbl;

— OCO3HaHUE INI00ATBHOTO XapaKTepa dKOJIOITMUECKUX MPOoOsIeM U myTe
UX peuIeHUS;

— CHOCOOHOCTh ~ MCHOJB30BATh  MPUOOpETAaeMble MpU  U3YUYECHUU
OMOJIOTMH 3HAHUS U YMEHUS MIPU pelIeHUH NMPOoOJIeM, CBSI3aHHBIX C palllOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOICHUE  TpaBW  TOBEACHUS B TMPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HSKOCHUCTEMAxX, OXPaHY BHJIOB,
AKOCHUCTEM, OrOchephl);

- AKTUBHOE HENPUATHE JACHUCTBUN, NPUHOCAIIUX BPEL OKPYKAIOLIEU
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;

—~ HaJIM4YMUE PAa3BUTOTO SKOJOTHYECKOTO MBILUICHHS, HKOJIOTHYECKOM
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KYJbTYpbl, OIbITA JAEATEIBHOCTU OSKOJIOTUYECKOW HANPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HAaMpPaBJICHHOCTH.

1.8. Ilennocmu nayunozo no3nanus:

—~ c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMECHHOMY YPOBHIO pPa3BUTHUSI HAyKM U  OOIICCTBEHHOM MPAKTHUKH,
OCHOBAHHOI'O Ha JIUAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B
MOJIMKYJITYPHOM MHUPE;

— COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOM KYJIbTYpPBl Kak
CpEACTBA B3aUMOJICHCTBUS MEK/TY JIFOJbMH U TIO3HAHUSI MUDA;

—~ MOHMMaHue crneuduKd OMOJOTUM KaK HayKd, OCO3HaHuE €€ poJid B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YellOBEeKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M peElieHUuUu mpodaeM
COXpaHEHHUs IIPUPOJHOTO PABHOBECHS,

— yOeKAEHHOCT, B  3HAYMMOCTH OHWOJIOTMM JIJI1  COBPEMEHHOMU
IUBWIM3ALMKU: OOECIICUCHUSI HOBOTO YPOBHS PAa3BUTHS MEIUILIUHBI, CO3IaHUS
MEPCIEKTUBHBIX OUOTEXHOJIOTHH, CIOCOOHBIX pEIIaTh PECypCHbIE MPOOIEMbI
Pa3BUTHS YEJIOBEUECTBA; MOMCKA MyTEH BbIXOJIa U3 TVIOOATBHBIX KOJIOTHYECKUX
npoOsiemM U oOecrieyeHusl mepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

— 3aMHTEPECOBAHHOCTh B TIOJYYCHUHM OMOJIOTMUECKUX 3HAHUHN B IIEJISIX

MOBBIIIIEHUS ~ OOIIEH  KYJIbTYpbl, €CTECTBEHHO-HAay4YHOM TpPaMOTHOCTH Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHUPYyeMO
IPY U3y4YCHUH OMOJIOTHH,
MOHMUMAHHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKax, CIOCOOHOCTh WCIOJB30BaTh IMOJy4aeMble 3HAHUS [UJIs aHald3a |
OOBSCHEHHUS SIBICHHUIN OKPYKAIOUIEro MUpa U NPOUCXOIAIIUX B HEM U3MEHEHUI;

— yMEHUE JiesIaTh OOOCHOBAHHBIE 3aKIIOUCHHS Ha OCHOBE HAy4HBIX
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(haKTOB U UMEIOITUXCS JAHHBIX C IIEJIbIO MOJTYyUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSTEIBHO HMCIOJIb30BaTh OMOJIOTHYECKHUE 3HAHMS
JUISL pEIICHUS MTPOOJIeM B peaIbHBIX KU3HEHHBIX CUTYAITUsX;

— OCO3HaHWE IICHHOCTH  HAYYHOM  JEATEeTbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh MPOCKTHYIO W HUCCIEIOBATEIIbCKYIO JACSTEIRHOCTh MHANBUIYATHHO
U B TPYIIIIE;

— TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caM00Opa30BaHUI0, K aKTHBHOMY ITOJIYYEHHUIO HOBBIX 3HAHHMM IO OHOJOTHH B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTSIMHU.

B  mpomecce  MOCTWKEHHMSI  JIMYHOCTHBIX — PE3YJIBTAaTOB  OCBOCHHUS
oOy4JaromuMHUCs TPOrpaMMbl CPEIHEro o0Iero obpa3oBaHUS y OOYUYarOIIUXCS
COBEPIIICHCTBYETCS SMOIMOHAILHBIN MHTEJIEKT, TIPE Ao Iar afo A
c(hOpMHUPOBAHHOCT:

. CaMOCO3HAHHMs, BKJIIOYAIONIETO CIIOCOOHOCTH ITOHMMAaTh  CBOE
SMOIIMOHAILHOE COCTOSIHHE, BUJIETH HaIpaBJICHUS pa3Bu-
THS COOCTBEHHOM SMOIIMOHAILHOM cdephl, OBITH YBEpPEHHBIM
B cebe;

. CaMOPETYJINPOBAHUS,  BKIIIOYAIOIIETO  CAMOKOHTPOJIb,  yMCHHUE
MPUHAMATh OTBETCTBEHHOCTDH 3a CBOE IMOBEJACHUE, CIIOCOOHOCTD aIallTUPOBATHLCS K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEH MOTHBAIIUM, BKJIIOUAIOIICH CTpEMJICHHE K JIOCTHIYKESHUIO
eI U yCIeXy, ONTHMHU3M, MHUITUATUBHOCTh, YMECHHE ICHCTBOBAThH, MCXOJS W3
CBOHX BO3MOKHOCTEH;

. SMIIATHU, BKJIIOYAIOIIEH CIIOCOOHOCTh NOHHMMATh SMOIMOHAJIBHOE
COCTOSIHUE JIPYyTUX, YYUTHIBATh €ro TMPU OCYIIECTBICHUH KOMMYHHKAITUH,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

. COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpaMBaTh
OTHONICHUS C JAPYTHMMH JIFOABMH, 3a00THTHCS, TPOSBIATh MHTEPEC M pa3peniaTh
KOH(DIIUKTHI.

2. Ilnanupyemblie MeTanpeaMeTHbie pe3yJbTaThl ocBoeHust OOII
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MeranpeameTHble pe3yJbTaThl OCBOEHUSI YUEOHOro mpeameTa «bruonorus»
gKaOuarom: 3HAYMMbIC N7 (OpMUpOBAHUS MHUPOBO33PEHUS OO0YUYAIOIIHUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIECC,
CUCTEMa, Hay4yHbIN (aKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIoBaHne, HaO0ICHNEe, U3MEPEHUE, IKCIIEPUMEHT W Jp.); YHUBEpPCAIbHBIC
yuyeOHble JeHCTBUSA (MMO3HABaTElIbHbIE, KOMMYHHMKATUBHBIC, DPETYJISTHUBHBIC),
obecrieunBaronme GpopmupoBaHne GyHKIIMOHATHPHOW IPAMOTHOCTH M COIMATILHON
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA; CHOCOOHOCTh OOYYArOHIMXCS  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MeramnpeaMeTHbIe PE3YNbTaThl OCBOCHUS MPOTPAMMBI CPEIHETrO O0OIIero
00pa30BaHUs JJOJDKHBI OTPAXKATh:

OBjajiecHHe  YHMBEPCAJBHBIMM  Y4eOHBIMM  MO3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a3oBble JIOTHYECKHE TeHCTBHUA:

> CaMOCTOSTENIbHO (POPMYJIMPOBATh M aAKTyaJIU3UpPOBATh MpoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

»  WUCHOJb30BaTh TMPU OCBOCHHHM 3HAHWUH MPUEMBI  JIOTHYECKOTO
MBINIUICHUST (aHAjoW3a, CHHTE3a, CpaBHEHUS, Kiaccudukaiuu, o000IIeHNs),
pacKphIBaTh CMBICTT OHMOJIOTMYECKHX TMOHATUH (BBIICTATH WX XapaKTEepHBIC
TIPU3HAKH, YCTAaHABIIUBATDH CBSI3U C APYTHMH MOHATHSIMH ),

> OTIpENeNATh 1N ACATEIbHOCTH, 3a/]aBasi MapaMeTpbl U KPUTEPUU UX
TOCTH)KCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

> MCIIOJIh30BaTh OMOJOTUYECKUE TOHITHS Il O0BsiCHEHUs (aKTOB U
SABJICHUM KUBOW IPUPOJIBI,

> CTPOUTH JIOTHYCCKHE PACCYX ACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, TIO
aHAJIOTUH), BBIABJISATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B PacCMaTPUBAEMBIX
SIBJICHHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

> NPUMEHATh CXEMHO-MOJICTIBbHBIC CpPEJCTBAa I TMPEACTABICHUS
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CYLIECTBEHHBIX CBA3€M M OTHOIICHWH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TaKK€  MPOTUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMuYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

> pa3pabaThiBaTh IUIaH pELICHHS MpoOJeMbl € YYETOM aHalIM3a
UMEIOLINXCS MaTepUaIbHBIX U HEMaTEPUAIBLHBIX PECYPCOB;

»  BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OIICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LIETSM, OLIEHUBATH PUCKH MOCIIEICTBUHN 1eATEIHHOCTH;

»  KOOpPIMHHUPOBATb M BBINOJHATH pPadOTy B YCIOBHIX pPEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS,

»  pa3BUBaTh KPEaTHMBHOE MBIIUICHUE TIPH PEIICHUU IKU3HEHHBIX
poOJeM;

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

»  BIageTh HaBBIKAMU Yy4eOHO-HMCCIIEIOBATENbCKOH U MPOEKTHON
JESTEIbHOCTH, HAaBBIKAMM pa3pelieHus] MpodsieM; o0siaaTb CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHCKY METOJIOB PEIICHHS MPaKTHYECKHX
3aJa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB I103HAHUS;

»  HUCIIOJIb30BaTh PA3IMYHBIC BUJIBI JESTEIBHOCTH 0 MOJTYYCHHIO HOBOTO
3HaHWSA, €ro WHTEpPIpEeTalH, NPEOoOPa30BaHUI0 M TPUMEHEHWI0 B Y4YeOHBIX
CUTyalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

> dopMupoBaTh HAy4YHBI THII ~MBIIUICHUS, BIAJETh HAYYHOU
TEPMHUHOJIOTHEN, KIIIOYEBBIMU MOHITUSIMU U METOJIaMU;

> CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a]]a4l B 00pa30BATEIbHON
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

»  BBIABISITh NPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJIM3UPOBATH
3aJady, BBIABUTATh THUMOTE3y €€ pelIeHus, HaXOAWTh apryMEeHTHl s
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUI, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

»  aHaANU3UPOBATh TMOJYYCHHBIE B XOJ€ PEIICHUS 3a/la4d pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

»  JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT,

»  OCYUIECTBJIATH IICJICHANIPABJICHHBI TIOWCK TMEpeHoca CpPEeACTB U
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CIOCOOOB IEUCTBUS B TPO(PECCHOHATBHYIO CPENy;

»  yMeTb MEpPEHOCUTh 3HAHUS B IIO3HABATEIBHYI0O U TMPAKTUYECKYIO
00JIaCTH KU3HEACATEIbHOCTH;

»  yMETb MHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

>  BbBIABUTATb HOBBIE HWJEH, MIpejaraTb OPUTHHAIBHBIE MOAXOIBI U
pelieHus; CTaBUTh MPOOJIEMbl U 3aJayM, JOMYCKAlOUIUEe albTepHATUBHBIC
peleHus;

3) neiicTBUA 1O padoTe ¢ MHPOPMALHEIi:

> OpUEHTHPOBATHCS B PAa3IMYHBIX HMCTOYHUKAX HHPOpMaUU (TEKCTe
y4e0HOTr0 Moco0usi, HAyIHO-TIOMYJISIPHOM IMTEpaType, OMOJIOTHUECKHUX CIOBApsIX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B MHTepHeTe), aHaIu3UpOBaTh
UHGOPMAITMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OIEHUBAThH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

> dbopMynHpoBaTh 3aMpoChl U MPUMEHSTh pa3IUYHbIE METOJbI TPU
MOUCKE U 0TOOpe Omosiornyeckoi mHpopMaluu, HEOOXOTUMON M1JI BHITTOJTHEHUS
y4eOHBIX 3a/a4;

> npuoOpeTaTh OTIBIT WCIIOJIb30BaHUs UH(OpPMaIIOHHO-
KOMMYHHKATHBHBIX ~TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYpy aKTHBHOTO
WCITIOJIb30BAHUS PA3JTMYHBIX TTOUCKOBBIX CUCTEM;

> CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBbHYIO (OpMY MPEICTaBICHUS
ounonornyeckor uHbopmalmu (cxeMbl, Tpaduku, AUarpaMMbl, TaOIUIIbI, PUCYHKH
" 71p.);

> HCIIOJB30BaTh HAaY4YHBIN $I3BIK B KaueCTBE CPEACTBa MpuU paboTe ¢
Ovonornyecko MHPOpMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

> BJaJIeTh HAaBBIKAMH DPACIIO3HABAHWS W 3allUTHl  MHQPOpPMAIH,
nH(OPMAITMOHHONW 0€30MaCHOCTH JIMYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH TeHCTBUSIMU:

1) oOmenmue:
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> OCYUIECTBJISTh KOMMYHHMKAIlMM BO BCEX c(epax >XHU3HU; aKTUBHO
y4acTBOBaTh B AHAJIOT€ WM JUCKYCCHU TIO CYIIECTBY OOCYXKIAeMOH TEeMbI
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBaTh CYXJACHUS OTHOCUTEIHHO BBITIOJIHEHHUS
npejiaraeMou 3aj1auu, yUuThIBaTh MHTEPECHI U COTIACOBAHHOCTD MO3UIUNA JIPYTUX
YYaCTHUKOB JMAJIOTa WA JUCKYCCHH);

> pacno3HaBaTh HeBepOalbHBIE CpelcTBa  OOUICHUS, MOHUMATh
3HAUYCHUE COIMAIBHBIX 3HAKOB, TMPEANOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX
CUTYallUi; yMETh CMATr4aTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

> BIIQJICTh PA3IMYHBIMU CHocO0aMu OOIIEHUS W B3aUMOJICUCTBUS;
MOHMMATh HAMEPEHUsl APYTUX JIIOACH, MPOSBIATh YBAKHUTEIHHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU Popme HopMyIUpOoBaTh CBOU BO3PAKEHNUS,

> pPa3BEPHYTO W JIOTUYHO M3JIaraTb CBOI0 TOYKY 3pEHHS C
WCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

2) coBMeCTHas JAesITeJIbHOCTD:

> MOHMMAaTh W  MCIHOJB30BaTh MPEUMYIIECTBA KOMAHJHOM W
WHIUBUyaIbHOM  paOOThl TpU  pelieHUH  OMOJOTHYECKON  MpoOIJIeMBl,
000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUSI TPYIIOBBIX (OPM B3aUMOJICHCTBUS
NP pelIeHU y4yeOHO 3a1auu;

> BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM
OOILIMX MHTEPECOB U BO3MOKHOCTEW KaXKJI0T0 WIEHA KOJIJIEKTHBA;

> OPUHUMATh 1€JIb COBMECTHOM [IE€ATENbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA TO €€ IOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

> OIICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M BKJAJAa KaXJOTO y4YaCTHHKA
KOMaH/IbI B OOIIHIT pe3yIbTaT MO pa3pad0TaHHBIM KPUTEPHUSIM;

> npejyiaraTh HOBBIE MPOEKThI, OLEHUBATh UIEU C MO3ULIMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

> OCYILIECTBIISITh TO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B PA3IMUYHbBIX
CUTYaIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHUBEPCAJIbLHBIMU PEryJISITUBHBIMU 1€HCTBUSAMM:
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1) camoopranu3anus:

> WCIIOJIH30BaTh OMOJIOTMYECKIE 3HAHUS JIJIS1 BBISIBIICHUS MPOO-JIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

> BBHIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHWM I1E€JIEBBIE U CMBICIIOBHIE
YCTAHOBKM B CBOMX JCHCTBUSIX W MOCTYINKAaX MO OTHOILICHHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/10-POBBIO OKPYKAIOIIUX;

> CaMOCTOSITEJIbHO OCYUIECTBJIATh ITO3HABATENIbHYIO JI€ATEIbHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJaydl B
00pa30BaTENbHON NEATEIBHOCTH U KU3HEHHBIX CUTYAIHIX;

> CaMOCTOSITENIbHO COCTaBJIATh IUJIAH PEIIEHUs NPOoOJeMbl € YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

> JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

»  pacmmpsATh paMKd Y4eOHOTO TmpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUM;

> Jenatb ~ OCO3HAHHBIA  BBIOOp, AaprymMeHTUpOBaThb €ro, OpaTh
OTBETCTBEHHOCTb 32 PEILLICHHUE;

> OLICHUBATh IPUOOPETEHHBIN OIIBIT;

> croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBIECHUIO IIUPOKON 3PYAULINU
B pa3HbIX OOJACTSAX 3HAHWI, MOCTOSHHO TMOBBINIATH CBOM 0OOpPa30BATEIBHBIA U
KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.JIb:

> JaBaTh OIICHKY HOBBIM CHTYyaIldsM, BHOCHUTb KOPPEKTHBBHI B
NEeSATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIETISIM;

> BJIQJICTh HAaBBIKAMHU TO3HABAaTEIbHOW pedaeKcur Kak OCO3HAHHS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX IIPOLIECCOB, WX PpE3yJbTaTOB U
OCHOBAHHWI; MCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OIEHKH CUTYaIllH, BbIOOpa
BEPHOT'O PEILECHUS;

> YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 UX
CHU)KEHMUIO;

> PUHUMAThL MOTHBBI  apTyMEHTBI JPYTUX MMPU aHAJTU3e PE3yIbTaTOB
NesATEIbHOCTH;
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3) npuHsATHE Ce0H U APYTrUX:

> NPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

> IPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAJIU3€ Pe3yIbTaToB
NEeSATEIbHOCTH;

»  TpU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKHU;

»  pa3BHUBaTh CIIOCOOHOCTh MTOHMUMATh MUP C MTO3UIUH JIPYTOTO YEIOBEKa.
3. Ilnanupyembie npeaMeTHbIe pe3yabTarbl 0cBoeHust OOII

[IpeameTHbie pe3ynbTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JIEUCTBHUI 1O OCBOCHHIO, HHTEPIIPETALNUU U
npeo0pa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3MYHBIX YUEOHBIX CUTYyallUsSX, a TAKXKE B pPEATbHBIX
JKU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yibTaThl MPEACTABICHBI IO TOJAaM O0yUEHHUS.

10 KITACC

[IpeameTHbIe pe3yibTaThl OCBOEHUs Y4eOHOro mnpeamera «buonorus»
JOJKHBI OTPaXKaTh:

1) chopMupoBaHHOCTH 3HAHHMI O MECTE M POJH OHOJIOTMH B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OpMUPOBaAHMM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBl MUPa U HAy4YHOIO MHMPOBO33PEHHsS; O BKIIAJE
POCCHUHCKUX M 3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH,
(yHKUIHMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJISl PEIICHUs )KU3HEHHBIX 33]1a4;

2) yMeHHuE pacKpbIBaTh COAEpkKAHUE OUOJIOTHYECKUX TEPMUHOB M MOHSATHUM:
KW3Hb, KIJIETKA, OpraHu3M; MeTaboiau3M (0OOMEH BeIIeCTB W IIPEBpAIlCHHE
HHEPrum), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

3) yMeHue wu3iaratb OMOJOTMYECKHE TEOpUH (KJICTOYHAS, XPOMOCOMHAs,
MyTaIlMOHHAs, IIEHTpaJbHAsg JOrMa MOJICKYJIsApHON Ouonorun), 3akoHbl (I

Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LEHTpax MHOrooOpasus u
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MIPOUCXOXKJIEHUS KyJIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUlibl
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

4) yMeHHMe BJIaJE€Th METOJIaMM HAYYHOTO IIO3HAHHUA B OWOJIOTHUH:
HaAOJI0/ICHUE W OMUCAHHE JKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHUI; OpraHU3aius 1
pOBeJICHIE OMOJIOTHYECKOT0 SKCIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3b; BHISABICHUE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE MOJTYYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB;, yMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

5) yMeHue BBIIEIATH CYIIECTBEHHBIC TPU3HAKH BUPYCOB, KIIETOK IPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX M MHOTOKIJIETOUHBIX OpPTaHHU3MOB; OCOOCHHOCTH
IPOLECCOB: OOMEHa BEIECTB U MPEBPALICHUs] 3HEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M DHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo03a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

6) yMeHHWE TPUMEHATh TIOMy4YEHHBbIE 3HAHUS I OOBICHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUM, JIJISI IPUHATHUS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM JKM3HM C IENbI0 OO0ecrieueHus: Oe30MacHOCTH CBOETO 3/I0POBBS U
3IOPOBBSI OKPYXKAIOUINX JIOJeH, COONIIO/IEHNsT HOPM T'PAaMOTHOTO TOBEJCHHS B
OKpY’Karollled NpUPOJHON cpele; MOHMMaHHEe HEOOXOJUMOCTH HCHOJIb30BaHUS
JOCTH)KEHUM COBPEMEHHOW OWOJOrMM M OWMOTEXHOJOTHH JUIsl PallMOHAIbHOTO
IPUPOIOTIOIB30BAHUS;

7) yMeHue pemiath JJIEMEHTapHble TeHETHYECKWE 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBaHWE, CIEIUICHHOE HACJIE0OBAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUIHOTO CKpPEIIMBAHUS JIsl MPEICKa3aHusl HACJIEeIOBaHUS MPU3HAKOB Y
OpPTraHU3MOB;

8) yMeHue BBHITIOJIHATH JTa0OPaTOPHBIE U MPAKTUIECKUE pabOTHI, COOTIOAATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

9) ymeHHe KPUTHYECKH OIICHMBATh M HHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUA W3
paznuuHbIX UCTOYHUKOB (CMU, HaydyHO-TIONMyNsipHBIE MaTepUaNbl); STUYECKHE
aCTIeKThI COBPEMEHHBIX MCCIIEIOBaHNI B OMOJIOTHH, METUITHE, OMOTEXHOIOTHH;
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10) ymeHHe co3maBaTh COOCTBEHHBIC IMHCHbMEHHBIC UM YCTHBIC COOOIICHHS,
00001mast OMOJIOTHYECKYI0 WH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO

HCII0JIb30BaTh IIOHATUNHBIN arriapar OMOJIOTHH.
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11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Yy4eOHOro mpeamera «buomorus
JOJKHBI OTPaXKaTh:

1) chopMUPOBAHHOCTh 3HAHMA O MECTE M POJIM OHWOJOTHH B CHCTEME
HAy4YHOTO 3HAHWS €CTECTBEHHBIX HAayK, B (OPMUPOBAHMM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA U HAYYHOIO MHUPOBO33PEHUS; O BKJIAC
POCCHMCKMX ® 3apyOSKHBIX Yy4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHU;
(GyHKIMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEellieHUs )KU3HEHHBIX 3a]1a4;

2) yMEHHE pacKpbIBaTh COJICpKaHUE OMOTOTUYECKUX TEPMUHOB U MOHATHIA:
BU/JI, TOMYJISALUS, TEHOPOH, IBOIIOLHUS, ABMKYIIUE CUIIBI ((haKkTOpbhl) SBOJIOIMH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMH  IUTaHWUS,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

3) ymeHue uznaraTh OMOJIOTHUYECKHE Teopuu (IBOJIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPHS DBONIOIWN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpimeBoro cxoactBa K. M. bapa, uepenoBaHusi TJIaBHBIX HampaBiICHUN U
nyteit sBomonuu A. H. CeseprioBa, yuenus o ouocdepe B. WM. Bepnaackoro),
OTIPECISTh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

4) yMmeHue BIAJCTh METOJAMH HAy4YHOTO TIO3HAHUS B OHOJIOTHH:
HAOJTFOICHUE W ONMCAHUE JKUBBIX CHCTEM, IMPOIIECCOB M SBJICHUHN; OpraHU3aIus U
MIPOBEICHNE OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bI; BHISIBICHUE
3aBUCUMOCTH MEXIy HCCICIyEeMbIMH BEIIMUYMHAMH, OOBSICHCHHE ITOYYCHHBIX
pPE3yNIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPUHA M 3aKOHOB; YMEHHUE
JieaTh BBIBOJIBI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

5) yMeHuE BBIACIATH CYIICCTBEHHBIC NMPHU3HAKH CTPOCHHUS OMOJOTHYECKHX
OOBEKTOB: BUJOB, TMOMYJALHWA, TPOIYIEHTOB, KOHCYMEHTOB, PpPEIyIICHTOB,
OWOTEeOIeHO30B U JIKOCUCTEM; OCOOCHHOCTH TIPOIIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JICUCTBHS OKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca

BCIHICCTB M IIOTOKAa OHCPIrUM B OKOCHCTEMAX, AHTPOIIOICHHBIX U3MCHCHUN B
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HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKIJIOB B Omocdepe;

6) yMeHuWEe TPUMEHSATh TMOJy4YeHHbIE€ 3HAHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SIBICHUM, NIl IPUHATHUS MPAKTUUYECKUX PEUICHUN B
MOBCEIHEBHOMN KM3HU C LENbI0 oOecredeHnss 0€30MMacCHOCTU CBOETO 3/10pPOBbSl U
3JI0POBbsSI OKPY>KAIOIIUX JIIOJIeH, COOJIIOIEHUs] HOPM TpaMOTHOTO TOBEICHUS B
OKpY’Karolel MPUPOJHON cpeje; MOHUMaHHE HEOOXOJAMMOCTH HCIOJIb30BAHUS
JOCTHXKEHUM COBPEMEHHOM OMOJIOTHH I PAllMOHAIBHOTO MPUPOIOTIONB30BAHMS;

7) yMeHUWe pemiath JJIEMEHTApHBbIE OHMOJIOTUYECKHE 3allaud, COCTaBISTH
CXEMBI IIEpeHOCca BEIIECTB U SHEPTUHU B IKOCUCTEMaX (I[EMU MUTAHUS);

8) yMeHue BBITIOJIHATH Ja00paTOpPHbIE U MPAKTUYECKUE padOThI, COOIIOATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

9) yMeHHE KpPUTHYECKH OIICHWBAaTh M HMHTEPIPETUPOBATH HH(DOPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX VCTOYHHUKOB (CMU, HAY4YHO-IIOIYJIIPHBIE MaTepHabl);
paccMaTpuBaTh  ria00ajdbHBIE  HKOJOTHYECKHME MPOOJIEMBI  COBPEMEHHOCTH,
dbopMUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

10) ymeHue cosmaBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIC COOOIICHHS,
000011ast 6MOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO

MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.
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Ilpunooscenue

Onucanne MaTCPHAJIBbHO-TCXHUICCKOI'0 oOecreuyeHus

MartepuaibHO-TEXHUYECKas 0aza  oOpa3zoBaTelbHOM  OpraHU3alUU
NpUBEJEHA B COOTBETCTBHE C 3a/layaMH MO OOECIEYEHHUIO peaan3alud OCHOBHOMN
o0pa3oBaTenbHON TpOrpaMmbl 00pa30BaTENbHOW OpraHU3aluy, HEOOXOAUMOTO
y4eOHO-MaTEPHAIBHOIO OCHAIICHUS 00pa30oBaTEIbHOIO NpPOLEcca U CO3JAHUIO
COOTBETCTBYIOIIEH 0Opa3oBaTelbHOW M coOIMadbHOM cpenbl. st  3TOro
oOpa3oBarenbHas OpraHW3alys pa3padoTasia M 3aKpenuia JOKAIbHBIM aKTOM
NEPEYHH OCHAIICHUS U 000pyAOBaHMs 00pa30BaTEIbHON OpraHu3aluy.

KpurepuanbHbiMM  UCTOYHMKAMU  OLIEHKH  Y4EOHO-MaTepuaIbHOTO
obecrnieueHusi o00pa3oBarelbHOrO Tporecca sBisitorcss Tpeboanuss DOI'OC,
TpeboBanus [lojokeHUsT O JUIEH3UPOBAHUU OOpPa30BATEIBHON JESATEIHHOCTH,
YTBEpXKIAEHHOrO nocranosieHueM IlpasurensctBa Poccniickonn @enepannn ot 28
okTs0pst 2013 Ne 966.; mepedHH peKOMEHAYyeMOHl ydeOHOW JIMTepaTypbl H
nU@POBBIX  00pa30BaTEIbHBIX PECYPCOB, YTBEPXKIECHHBIE  PErHOHAIBHBIMU
HOPMAaTHUBHBIMU aKTaMH U JIOKAJTbHBIMU aKTaMU 00pa30BaTeIbHON OpraHU3alliu.

B coorBerctBum ¢ TpeboBanusmu PI'OC B obOpazoBaTebHOM IpoOIECCe
UCITOJIB3YFOTCS:

TexHuveckue cpeacrsa 00y4eHust

1) Kommbrorep u mpoeKkTop;

2) CD u DVD aucku k ypokawm;

3) [IpeameTtHsie UHTEpHET-pECYPCHI;

4) lludpossie 0OpazoBaTeIbHBIE PECYPCHI:

e http://window.edu.ru

o http://nrc.edu.ru/est/r4/index.html

e https://resh.edu.ru

e http://www.floranimal.ru

o https://www.plantarium.ru/

e https://educont.ru/

o https://multiurok.ru/
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e http://fcior.edu.ru
» https://uchi.ru/

» https://digital.prosv.ru/

o https://www.yaklass.ru/

« www.school-collection.edu.ru

Y4yeOHO-MeTOAUYECKHIT KOMILJIEKT
Jlutepartypa aJis npenogaBaTesisi:

1. buomorus. 10-11 xmaccel.: yae0. aiis oomeoopazoBat. yupexaenui / JI.H.
CyxopykoBa, B.C. Kyumenko, T.B. MBanoBa: Poc. akaa. nHayk, Poc. akan.
oOpazoBanus, u3a-Bo «IIpocsemenue». — M.: [IpocBemenue, 2011. — 127 c.

2. buonorus. 10-11 knacc. Terpaas-TpeHaxEp. bazoBblil ypoBEHb.

3. Peiimepc H. ®@. Kpatkuii cioBapp Onomornyeckux TepMuHOB: KH. mms
yuutens. — 2-¢ u3a. M.: [Ipocsemenue, 1995. — 368 c.

4. B. C. Kyumenko. IIporpamMmmHoO-MeTOqMYECKHE MaTepHasIbl: bronorus.
2004 r.

Jluteparypa 1Jisl yYammxcs:

1. buonorus. 10-11 knaccel. : yue6. st oOmeoOpa3oBar. y4upexaeHui /
JL.H. CyxopyxkoBa, B.C. Kyumenko, T.B. MBanoBa : Poc. akan. Hayk, Poc. akaz.
oOpazoBanus, n3a-Bo «lIpocsemenuey». — M.: IIpocsemenne, 2011. — 127 c.

2. buonorus. 10-11 knacc. Terpaas-TpeHaxEp. ba3oBblii ypoBEHb.

3. COopHuk 3a1a4 1o o01Iel OUOIOTHU C PEIICHUSIMH JUTsl TOCTYTAOIINX B
By3bl / U. B. bonrosa. — M.: OO0 «M3aatenscTtBO OHUKCY): OO0 «M31aTeancTBO
«Mupu O6pazoBanuey, 2006. — 256 c.

4. Tectol u TpeHaxeépbl — buonoruss — KoHTponb 3HaHUN [DIEKTPOHHBIN
pecypc] URL: https://konTponb3nanuii.pd/biologiya-vse-klassy/

5. Cbopnuk 3amau 1o obmieir omomoruu s 10-11 kmaccoB: mocobue st
yUaluxcsl y4pekJIeHU oOIIero cpeaHero ooOpa3oBaHus ¢ Oel. U pyc. s3.
ooyuenns / C. I'. JIyokos, W. B. borauesa, . P. Knesem. — 3-e u3., ucnp. u JOII.
— Mumnck: Cap-Bur, 2016. — 104 c.
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6. Pemyrect. IIpoaBHHYTHIM TpPEHAXEP TECTOB [DIJIEKTPOHHBIA pecypc]|

URL: https://reshutest.ru/tasks/12.

MaTtepuanbHO-TeXHHYECKOE OCHAIIleHHE 00pa30BaTeILHOI0 MpoIecca

1. TaGnuupl u cxembl: «MeTOo bl TO3HAHUS KUBON MPUPOIBI»;

2. Tabmuubpl u cxeMmbl: «OCHOBHBIE TMPU3HAKK KUZHW», «YPOBHU
OpraHU3alUU KUBOU PUPOIBDY;

3. Tabnuup! u cxemsl: «Ilepuoanueckas TabnauIa XUMUYECKUX JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enka», «CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenune MosieKybl
AT®», «CtpoeHue 3yKapuOTHYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue spa KIETKN», « YTIIEBOABD, «JIumuae;

4. Tabnuupl U cxembl: « Tunbl nutanus», «Metadbonauszm», « MUTOXOHIPUSD,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenue U (pyHKIMOHUpPOBaHUE reHa», «CuHTe3 O0enka», « eHeTHueCKuil Koy,
«Bupyce», «bakrepuodarn», «CTpoeHHE UM IKM3HEHHBI LHKJI BHpyca
CII1a, 6aktepuodaray, «Permukamus JTHK»;

5. Tabnumpl u cxembl: «DOpMbI pa3MHOXKEHUST OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pAaCTeHUI», «BererarmBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne xkieTku Oaktepuit», «CTpoeHHE TIOJNIOBBIX KIETOK,
«Ctpoenne xpomocoMb», «Knerounsii mukim», «Permmukanus JHK», «Mutos»,
«Meiiosy, «IIpsMoe u HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MJIEKONMUTAIOIIUX U
4eJIoBeKay, «OCHOBHBIE CTA UM OHTOIEHE3AY;

6. Tabmuubpr u cxeMbl: «MOHOTMOPUAHOE CKpEUIMBAaHUE U  €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHWS] M €ro LHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  4YHMCTOTBl  ramer», «JlurubpugHoe  CKpeulBaHHUe»,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTel pACTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEHOBAaHUS,
CUEIUIEHHOTO0 € TmoioM», «KapHhOoTuIbl 4elloBeKa U KUBOTHBIX», «BHIbl
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W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBm», « MyTarimoHHas U3MEHYUBOCTHY;

7. Tabmuupbl U cxembl: KapTa «L{eHTpbl IPOUCXOXKICHUS U MHOT00Opa3us
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenui», «Otnanéanas rudpuanzaus», «Padboter akagemuka M. @. MBanoBay,
«Ilomumnongus», «OOBEKTH OuoTexHonorun», «KiaeTouyHwsle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHUEe U NEPEHOC TEHOB, XPOMOCOMY;

8. Mogens monekynsl JIHK, Monenu-anmnukanum «¥Yaoenue JHK u
TpaHCKpuMIUsa», «brocunares Oenka», «CTpoeHHE KIETKH»; MOJAEIb CTPYKTYPHI
JHK;

9. MyJsbKM TIIOAOB M KOPHEIUIONOB JAUKUX (OPM U KYJIbTYPHBIX COPTOB
pacteHuil; repoapuii «CenbCKOX0391iCTBEHHBIE PACTEHUSY;

10. Mo aenb-anmInKamus «TunuuHeie OHOIIEHO3BI; repOapuii
«PactutenbHbIe COOOIECTBaY; KOJUICKIMHN «broneHo3y», «Bpeaurenu BaKHEHIIINX
CEILCKOXO3SIICTBEHHBIX  KYJBTYp»; TepOapuud U KOJUIGKIMH PpPACTCHUH U
JKMBOTHBIX, NMPUHAJICKAIIME K PA3HBIM 3KOJOTHYECKHM TpyIlllaM OJHOIO BHA,

Kpacnas xnura P®, n3oOpaxkeHHs OXpaHSEMbIX BUJOB PACTEHU U KUBOTHBIX.
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Pa3nea 3. TemaTudeckoe njiaHupoBaHue yueOHOro npeamera «buosorus»

Y4yeOnblii npeamet «buosiorus» (0a30Bblii ypOBEeHb)

10 KJIACC

1 4 B Henento, Bcero 34 4, 1 4 — pesepBHOE BpeMs

Tema, pa3aen Kypcea,
KOJHYeCTBO 4acOB

IIpeameTHoe conepxanne

OcHOBHBIE BH/BI €SI TEJLHOCTH
odyyaromuxcs

DJIeKTPOHHBIE 00pa30BaTeJIbHbIC
pecypchbl

JocTHaxeHHe TUYHOCTHBIX
pe3yJbTATOB B PaMKaXxX peanu3anuu
moayJst «IIKoAbHBIA YPOK»
padoueii nporpammsbl Bociutanus
(mo pazaenam)

TEM

A 1. BUOJIOTHSI KAK HAYKA (2 uv)

1. Buosorus kak Hayka (1 4)

Bronorus xak Hayka. CBs3u GHoJioruy ¢
00IECTBEHHBIMH, TEXHHUECKUMHU U APYTHMHI

€CTEeCTBCHHBIMH HayKaMH, QUI0COpHEH, peuruei,

9TUKOH, ICTETHKOI U mpaBoM. Ponb Guosornu B

(hopMHPOBaHHN COBPEMEHHOH HAyYHOH KapTHHBI

mupa. CucteMa OHOJIOTHYCCKUX HAYK.
JemoncTpanuu:

Hopmpemui: Y. lapsun, I'. Mengens, H. K.
Konbuos, JIx. Yorcon u @. Kpuxk.

Tabauyst u cxemwvl: «MeTOIBI TO3HAHUS KUBON
TIPUPOABD

PackpbiBaTh colepkaHue TCPMHHOB
U TIOHATHUI: HAy9HOE MHPOBO33pEHHE,
Hay4Has KapTHHA MUPA, HAYIHBIH
METO/I, TUIIOTE3a, TEOPHS, METO B
HCCIICIOBAHMUS.

XapakTepu3oBaTh OHOIOTHIO KaK
HayKy, €€ MeCTO U pOJIb CPean
JIPYTHUX €CTCCTBECHHBIX HayK.
[NepeuncnsaTe pa3nensl OUOJIOTHH B
COOTBETCTBHH C 00OBEKTAMHU
W3y4YeHUsI.

HaszpiBath BaxkHeue oTpaciu
OHMOJIOTHUECKHUX 3HAHUH U 3324,
crosiue nepen ouonorueit XXI B.

https://lecta.rosuchebnik.ru/

https://resh.edu.ru/
https://college.ru/biologiya/

- YCTaHOBJICHHE JJOBEPHUTEIBHBIX
OTHOLICHUH MKy IeJarOrM4eCKUM
[paGOTHUKOM

1 ero 00yJarOUIMMHUCH,
CIIOCOOCTBYIOLINX NMO3UTUBHOMY
BOCHPHUSITHIO 00YJarOITHMHUCS
[TpeboBaHmi ¥ IPOCHO Mearorn4eckoro
[pabOTHHKA, TIPUBJICYCHNIO UX BHUMaHHS
K 00CyTaeMoii Ha ypoke HHHOpMAaIUH,
AKTHBU3AL[MU UX MTO3HABATEIBbHOM
IesTenbHOCTH;

- OOy XIeHHEe 00yJaroInXCs
COOIIIOIaTh HA YPOKE OOIICTIPUHATEIC
HOPMBI [TOBE/ICHNS, PaBMIIA OOIICHUS

2. MeToabl NO3HAHUS KUBOH
npupoasl (1 4)

MeTo/1bl TO3HAHHS YKUBOM TPUPOIBI
(HabmroieHHe, IKCIICPUMEHT, OTIMCAHNE,
H3MepeHne, KiaccupuKanus, MOICITUPOBAHNUE,
cTaTucTrieckas o0paboTKa JaHHBIX).
JeMoncTpanuu:

Tabauyvt u cxemwvl: «MeTOIBI TO3HAHUS KUBOK
TIPUPOJIBI».

PackpbIBaTh Cojiep)KaHUe TEPMUHOB
Y TIOHATH: HAYYHBIA METOI, METO B
HCCIIETOBAHMS.

XapaxTepru30BaTh OCHOBHBIE METOIbI
MO3HAHUSI KUBOM MTPUPO/IBL:
HaOIOIeHNE, SKCTIEPHMEHT,
OIUCaHUE, U3MEPEHUE,
KiaccuuKaIis, Mo IMPOBaHHE,
CTaTHCTHYECKass 00paboTKa JAHHBIX

https://bio.1sept.ru/
https://www.shio.info/

https://www.google.com/url?q=http://w

ww.informika.ru/text/database/biology

CO cTapIIMMH (TIe1arorH4ecKUMH
[pabOTHHKaMH)

M CBEpCTHHKAMH (00ydJaronuMucs),
MPUHIHIE Y4eOHOM ANCIUITHHBL

1 caMOOpTraHH3aIHY;

- IpUBJICYCHNE BHUMAHUS
00YYaIONIMXCS K IEHHOCTHOMY aCIIeKTY
M3y4aeMbIxX

Ha ypOKax sIBIICHUI, OpraHu3aius ux
[paboTHI ¢ Moy4yaeMoi Ha ypoke
COIMAJIBHO 3HAYMMOH HHpopMarHeit —
MHULIMUPOBAHUE e 00CYKICHUs,
BBICKa3bIBaHHsI 00YJaAIOIIIUMHUCS CBOETO
IMHEHHSI TI0 €€ TI0BO/IY, BHIPaOOTKH
CBOEr0 K Hell OTHOLIICHNS;

- UCIIOJIb30BaHUE BOCITUTATEIBHBIX
BO3MOYXHOCTEH COJIepKaHUsI yIeOHOTO
npenMeTa yepe3 IeMOHCTPALUIO



https://lecta.rosuchebnik.ru/
https://resh.edu.ru/
https://college.ru/biologiya/
https://bio.1sept.ru/
https://www.sbio.info/
https://www.google.com/url?q=http://www.informika.ru/text/database/biology
https://www.google.com/url?q=http://www.informika.ru/text/database/biology

Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

00yJaroIMMCs IPUMEPOB
OTBETCTBEHHOT'O, TPAXKJAHCKOTO
MOBEICHNUS, IPOSIBICHUS
[UETTOBEKOIIOOUS 1 JOOPOCEPACUHOCTH,
gepes IoA00p COOTBETCTBYIOLINX
[TEKCTOB IS UTSHUS, 3a/1ad VIS
[peTIeHNs, TPOOIEMHBIX CHTYaIUi

It 06CYKIeHHS B KJIacce;

- IPUMEHEHNE Ha YPOKEe HHTEPAKTUBHBIX
(bopM pabOTHI C 0OYUAFOLITIMUCS:
MHTEIUIEKTYaIbHBIX UIP,
CTUMYJIUPYIOIINX 03HABATEIbHYIO
IMOTHUBAIIHIO O0YJAIOIINXCS;
ITUTaKTHYECKOTO TeaTpa, Iie
MOJTy4eHHBIE Ha YPOKE 3HAHUS
OOBITPEIBAIOTCS

B TeaTPaJbHBIX IIOCTAHOBKAX;
JTUCKYCCUI, KOTOpPbIE Jal0T
00yJaronIMMcsi BO3MOKHOCTD
MPUOOPECTH OMBIT BEACHHS
KOHCTPYKTHBHOTO JHAJIOTa; TPYIIOBOM
[paGoTHI MM paboTHI

B rapax, KOTOpBIE y4aT 00y4aronuxcs
KOMaHJIHOH paboTe M B3aMO/ICHCTBUIO
C IPYTUMH 00yUarOIIMHCS;

- BKITIOYEHHE B YPOK HIPOBBIX
Mponexyp, KOTOpbIe TOMOTAIOT

Mo/ /Iep>kaTh MOTHBAIHIO O0YJAIOIINXCS
K TIOJTy9IEeHHIO 3HAHIH, HAJTaXXUBAHHIO
MO3UTHBHBIX MEXIJIMYHOCTHBIX
OTHOIIICHUH B KJIacCe, TOMOTal0T
[YCTaHOBIICHHIO JOOPOXKeaTeIbHOM
aTMOC(epbl BO BpeMs ypOKa;

- OpraHu3anys megcrea
MOTHBHPOBAHHBIX ¥ 3PYANPOBAHHEIX
00yJaroIIIXCst

HaJl ©X HEYCIEeBAIOIIMHI
OJIHOKJIACCHUKaMH, JAIOLIEr0
00yJaroLIMMCS COLIMAIBHO 3HAYMMBbIH
OIIBIT COTPYAHUYECTBA U B3aNMHOM
[OMOIIIH.
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

TEMA 2. )KUBBIE CUCTEMBI U UX OPTAHU3ALIMA (1 u)

3. buosornyeckne CHCTEMBI,
nmpoiecchl U NX H3yYeHue

19

JKuBble cucTeMbl (OMOCHCTEMBI) KaK MPEIMET
n3ydeHus: Ononorud. OTIINYNE KUBBIX CHCTEM OT

HEOPraHUYECKON IPUPOJBI.

CBoiicTBa OHOCHCTEM U UX pa3HOOOpas3ue.
YpoBHH OpraHu3auy OHOCUCTEM:
MOJIEKYJIAPHBIN, KIIETOUHBIN, TKAHEBbIH,
OpTraHM3MEHHBIH, OMYIIIIHOHHO-BHIOBOA,
9KOCHCTEMHBIN (OHO-TeOIeHO-THYeC-KHH ),
OrochepHBIi.

JemoncTpanuu:

Ta6ﬂul4bl u cxemol: «OCHOBHBIE TIpU3HAKU JKU3HUY,

«YPOBHM OpraHU3alliy KUBOM IPUPOIBI».
Obopyoosanue: monens mosekysl JJHK

PackpbiBaTh cosepaaHue TEPMHUHOB
U MOHATHIL: cHcTeMa, OHoJIorHdecKast
CHCTEMa, 3JIEMEHTHI CHCTEMBI,
CTPYKTypa OMOCHCTEMBI, CBOICTBA

JKUBBIX CHCTEM, OOMEH BEIIECTB,
pa3sMHOXXEHHE, POCT, Pa3BUTHE,

HaCJICACTBECHHOCTh, HBMCHYNUBOCTD,

Pa3apakuMoCTh,

9HEPro3aBUCUMOCTb, YPOBHU
OpraHM3alUK )XNU3HH (OHOoCHCTEM).

XapakTepu3oBaTh MPHHIIAIIBI

OpraHu3aru OHOCHCTEM:
OTKPBITOCTb, BBICOKAS

YIOPSIIOYEHHOCTD, CAMOPETYIIAIIHS,

HUECPApXUYHOCTD.
Hepelmcnsrrb YHUBEPCAJILHBIC
CBOICTBA KUBOTO: CAUHCTBO

XHMHYECKOTO COCTaBa,
pa3apaKMMOCTh, TBIDKEHHE,
TOMEOCTa3, POCT U Pa3BHUTHE,

HACJIeICTBEHHOCTh, H3MEHIHBOCTbD,
3BOJIONHS (IIPUCTIOCOOTICHUE K
H3MEHSIOLIMMCS YCIIOBUSIM).
IIpuBouTh NpUMeEpPHI OHOCHCTEM

Pa3HOTO YpOBHS OpraHu3aliy U

CpaBHUBAThH IPOSBIICHUS CBOWCTB

JKHBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru3oBaTh OCHOBHBIE

MPOILECCHI, TPOTEKAIOIINE B
OuocucTeMax: OOMEH BEILECTB U
TPEBpAICHHE SHEPTHH,
CaMOBOCIIPOM3BEICHUE,
caMoperyJsilys, pa3BUTHE.
CobroaTh npaBuiia 6epesxHOro
OTHOIIICHUSI K YKUBOH IIPHPOJIE

https://www.google.com/url?g=http://w
ww.biodan.narod.ru/
https://www.google.com/url?q=http://w
ww.nsu.ru/materials/
https://www.google.com/url?q=http://w
ww.edu.ru/
https://www.google.com/url?g=http://bio

- YCTaHOBIJICHHE JJOBEPHUTEIHHBIX
OTHOIICHUH MEX[y IelarOrnIeCKHM
[PaGOTHUKOM

1 ero 00yJaroUIMMHUCH,
CIIOCOOCTBYIOIINX MO3UTUBHOMY
BOCTIPHATHIO 00YYarOIIUMUCS
[TpeboBaHmi ¥ IPOCHO MEearorn4eckoro

.1september.ru/
http://bio.clow.ru/

[pabOTHHKA, TIPUBJICUYCHNIO UX BHUMaHHS
K 00Cy»ITaeMoii Ha ypoke HHHOpMAaIUH,
AKTUBH3AL[MH X O3HABATEIBEHOM
IesTenbHOCTY;

- OOy XIeHHE 00yJaIOInXCs
COOJIIOIaTh HA YPOKE OOIICTIPUHATEIC
HOPMBI IIOBE/ICHUS, NTPaBUJIa OOLICHUS
CO cTapIIMMH (TIe1arorHIecKuMHI
[paGoTHHKaMM)

1 cBepCTHHKaMHU (00yJaroImuMucs),
MTPUHIUITEl Y9eOHOM MUCIUILTHHBL

1 caMOOpTraHH3aIHY;

- IpHUBJICYCHNE BHUMAHHUS
00YYaIONIIMXCS K IEHHOCTHOMY aCIIeKTY
M3ydaeMbIxX

Ha ypoKax sIBIICHHI, OpraHu3aus ux
[paboTHI ¢ MoTyyaeMoi Ha ypoke
COIMAJIBHO 3HAYMMOH HHpopMarueit —
MHULIMUPOBAHUE ee 00CYXKIIeHUs,
BBICKA3bIBaHHsI 00YYaIOIIUMHUCS CBOECTO
IMHEHHSI TI0 €€ TI0BO/IY, BHIPAaOOTKH
CBOETO K HEil OTHOIIICHUS,

- UCIIOJIb30BaHNE BOCITHTATEIbHBIX
BO3MOYXHOCTEH COJePIKaHUsI yIeOHOTO
npenMeTa Yepe3 IeMOHCTPALHI0
00yJaroIIMMCs TPUMEPOB
OTBETCTBEHHOT'O, TPAXKJAHCKOTO
TOBEICHNUSI, TIPOSIBIICHUS
[4eTTOBEKOITIOOHS M T0OPOCEPIeYHOCTH,
[uepes mo60p COOTBETCTBYIOIIUX
[TEKCTOB IS YTEHUS, 3814 JUIs
[pereHust, MPOOIEMHBIX CHTYaIHi

Iist 00CYKICHHS B KJIacce;
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https://www.google.com/url?q=http://www.biodan.narod.ru/
https://www.google.com/url?q=http://www.biodan.narod.ru/
https://www.google.com/url?q=http://www.nsu.ru/materials/
https://www.google.com/url?q=http://www.nsu.ru/materials/
https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1482852150153000&usg=AFQjCNEuRQGVPUFfFiBMLiQCU8LW1xEaxQ
https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1482852150153000&usg=AFQjCNEuRQGVPUFfFiBMLiQCU8LW1xEaxQ
https://www.google.com/url?q=http://bio.1september.ru/
https://www.google.com/url?q=http://bio.1september.ru/
http://bio.clow.ru/

Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

- IPUMEHEHNE Ha YPOKEe HHTEPAKTUBHBIX
(bopm pabGoThI ¢ 00YIAIOIIUMHUCS
MHTEIUIEKTYaIbHBIX UIP,
CTUMYJIMPYIOIINX [T03HABATEIbHYIO
MOTHBAIIHIO 00yJaIOIINXCS;
ITUTaKTHYeCKOTO TeaTpa, Iie
TOTy4eHHBIE Ha YPOKe 3HAHHS
OOBITPBHIBAIOTCA

B TeaTPaIbHBIX IIOCTAHOBKAX;
JTUCKYCCUI, KOTOpPbIE Jal0T
00y9aronIMMcs: BO3MOKHOCTD
MPUOOPECTH ONBIT BEJCHHS
KOHCTPYKTHBHOTO JHAJIOTa; IPYIIIOBOI
[paGoTHI MM paboTHI

B IIapax, KOTOPBIE y4aT 00yJaoIuXCsI
IKOMaHIHOH padoTe U B3aMMOJICHCTBHIO
C IpYTUMH 00YJaIOIIIMUCS;

- BKITIOYEHHE B YPOK HIPOBBIX
[pouexyp, KOTOpbIe TOMOTal0T
MoJ/Iep>KaTh MOTHUBALIMIO 00YYaIOIINXCS
K TIOJTy4EHHIO 3HaHWH, HaJa)KUBaHUIO
MO3UTHBHBIX MEXIJIMYHOCTHBIX
OTHOIIICHUH B KJIacCe, TOMOTal0T
[YCTaHOBIICHHIO JOOPOXKeIaTeIbHOM
aTMOcdepsl Bo BpeMs ypoKa;

- opraHu3anys megcTaa
MOTHBHPOBAHHBIX ¥ 3PYANPOBAHHBIX
00yJaroIIIXCsl.

TEMA 3. XUMHAYECKHUI COCTAB U CTPOEHME KJIETKH (8 u)

4. XuMH4YeCKHii cocTaB
KJeTKd. Boga n
MHHePAJIbHBIE COJTH

(CR))

XHWMHYECKHHA COCTAaB KIIETKH. XUMHUYECCKHIE
JJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTEL.

Bona n MunepanbHbIe BemecTBa. Ousnko-
XMMHYECKHE TIPOIIECCHI, IIPOTEKAOIIHE B
JKUBBIX CUCTEMAX. CDyH](LU/II/I BOJbI U
MHUHEPAJIbHBIX BEHICCTB B KIIETKEC.
[TonnepskaHue 0cMOTHYECKOro GanaHca.
JdeMoHcTpanuu:

,ZI uazpammal: «PacnpeﬂeneHI/Ie XHUMHYCCKHX

3JIEMEHTOB B HEXKHBOM IpUupoac»,

PackpriBaTh comepxaHne TEPMHHOB
W TIOHSATHH: 3JIEMEHTBI-OMOT€HBI,
MaKpO3JIEMEHTHI, MUKPOIJIEMEHTHI;
MUHEpaJbHbIE BEIIECTBA, MOJICKYIIa
BOJIbI KaK JIUTIOJb, BOJOPOHBIE
CBA3U; TUAPOGUILHBIC U
rupodoOHbIe BeLIeCTBA.
Jloka3bIBaTh €AMHCTBO
3JIEMEHTHOT'O COCTaBa KakK OJTHO U3
CBOWCTB >KHBOTO.

https://uchebnik.mos.ru/catalogue?subje

ct_ids=57
http://fcior.edu.ru/-

- YCTAQHOBJICHUE IOBEPHUTENBHBIX
OTHOLICHUH MKy IeJarOrM4eCKUM
[paGOTHUKOM

1 ero o0yJaromumucs,
CMOCOOCTBYIOIUX MO3UTHBHOMY
BOCIIPHSATHIO 00YYaIOIUMUCS
[TpebOBaHmii U MPOCHO MEAArOrMIECKOTO
[PaOOTHHKA, IPUBJICYCHUIO UX BHUMAHUSI
K 00CyIaeMoii Ha ypoke HHQOpMaIuH,
AKTHBU3AL[MU UX [T03HABATEIbHOM
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https://uchebnik.mos.ru/catalogue?subject_ids=57
https://uchebnik.mos.ru/catalogue?subject_ids=57
http://fcior.edu.ru/-

Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

«PacmpesienieHe XUMHYECKHX 3JIEMEHTOB B
JKUBOM IIPUPOIEN.

Tabauysr u cxemor: «llepuoguyeckas Tabauna
XMMHYECKHX JIEMEHTOBY, «CTpoeHne
MOJIEKYJIBI BOJBI)

PacnpenensiTe XUMHYECKHUE
3JIEMEHTHI 110 TPYIIaM B
3aBHCHMOCTH OT KOJIMYECTBEHHOTO
IPEJCTABUTEIBCTBA B OPTaHU3ME;
XapaKTepHU30BaTh POJIb OTACIBHBIX
JJIEMEHTOB.

BEIIBIATH CBSI3b MEX/Y COCTABOM,
CTPOCHHEM MOJICKYJIBI
XHMHUYECKOTO COCIMHEHHUS U €ro
(YHKIUSIMHA B KIIETKE

IS TeNnbHOCTH;

- OOyXJIeHHE 00y4JaroIuXCs
COOJIIOIaTh HA YPOKE OOIIEeNPUHSATHIC
HOPMBI IIOBE/ICHUS, TPaBUJIa OOLICHNUS
CO cTapIIiMH (TIeAarorHIecKIMI
[pabOTHUKaMH)

1 cBepCTHHKAaMHU (00yJaromuMucs),
TPUHIUITEl Y9eOHOH MUCIIUILTHHEL

M caMOOpraHH3alHy;

- IPUBJICYCHNE BHUMAHHUS
00Y4aIOIIMXCS K ICHHOCTHOMY aCIIeKTY

5. Beaku. CocTaB u
crpoenue 6eaxos (1 1)

Benku. CoctaB U cTpoeHUE OCITKOB.
AMHHOKHCIIOTEI — MOHOMEPHI OEJIKOB.
He3ameHUMEBIE M 3aMEHUMBIE aMUHOKHCIIOTHI.
AMMHOKHCIIOTHBIH COCTaB. YPOBHU CTPYKTYpPBI
0eIKOBOM MOJICKYIHI (TIepBUYHASI, BTOPUYHAS,
TPETHYHAS U YETBEPTUIHAS CTPYKTYpa).
Xumuueckue cBoiicTBa 6enkoB. bruonornyeckne
¢$yHKIH OEIKOB.

JemoncTpanuu:

Tabnuywvt u cxemor: «CTpOESHUE MOJICKYJIBI
Oerkay.

PackpsIBaTh comepxaHie TEPMHHOB
1 MOHATHIA: OeNKHN, HONUMEpHI,
MOHOMEPBI, aMUHOKHCIIOTHI,
TIETITH/IHAS CBSI3b, TIOJIUIICTITH],
JIeHaTyparys.

XapakTepr30BaTh OCIKN KaK Kiacc
OPraHUYECKUX COETUHEHUH;
KIIacCUPHUIUPOBATH UX 10
CTPOEHHUIO (TI00YISIpHBIE U
(bubprILIIpHBIE OENKN),
MePEYHCIATh ¥ XapaKTepru30BaTh
(byHKIMY 6ENKOB

http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologi

M3y9IaeMbIX
Ha ypOoKax SIBJICHHUH, OpraHU3alus UxX

ya
http://bio-slovar.ru/

[paGOTHI ¢ IoJIyJyaeMoi Ha ypoKe
COIMAIBHO 3HAUMMON MH(pOpManuen —
MHUITUIPOBaHKE ee 00CYKACHNS,
BEICKA3BIBAHUSI 00YJAFOLIMHUCS CBOCTO
IMHEHHS 110 €€ MOBOY, BBIPaOOTKH
CBOETO K HEl OTHOIIICHUS,

- NCTIOTb30BAHIE BOCITUTATENbHBIX
BO3MOKHOCTEH CO/lep KaHNs y4eOHOTO
[peaMeTa 4epe3 JeMOHCTPALUIO
00yJaronMcs IPUMEpPOB
OTBETCTBEHHOT'0, I'PAXKAaHCKOTO

6. ®epmMeHTBI —
OnoJsioruuecKue
KaTaau3aTopsl (1 4)

DepMeHTH! — OUOJIOrHYeCKUe KaTalIu3aToPhbI.
CrpoeHnne GepMeHTa: aKTUBHBIN LIEHTD,
cybcTparHas crenupuaHocTb. KodhepMeHThI.
Butamunsl. OTinnunst GepMeHTOB OT
HEOPTaHWIECKHUX KaTaln3aTOPOB.
JeMoncTpanuu:

Tabauysr u cxemsr: «CTpoeHHE HEepMEHTa.

PackprIBaTh conepixkaHie TEPMHHOB
1 MOHATHI: ()epMEHTHI, aKTHBHBII
LIEHTp, cyOcTparHas
creuUIHOCTh, KOQEPMEHTEI,
OEeJIKH-aKTHBATOPHI H OCJIKH-
WHTHOUTOPEIL.

VYka3bIBaTh OTINYHUS (PEPMEHTOB OT
HEOPraHWIECKHUX KaTalnu3aToOPOB.
OOBsICHATE pONb PEPMEHTOB B
(YHKIMOHUPOBAHHUH JKHBBIX
CHCTEM, B IPOMBILICHHOCTH, B
MEMIMHE, B TOBCEJHEBHOM )KU3HH
YeJIoBeKa

https://infourok.ru/videouroki/biologija
http://bio-fag.ru/33ubrominimum.html
https://znaika.ru/catalog/subject/biology

MOBEJICHUSI, TIPOSIBIICHUS
[MEIOBEKOITIO0HS U TOOPOCEPACYHOCTH,
[uepe3 mo60p COOTBETCTBYIOIIMX
[TEKCTOB IS YTEHHUS, 314 JUIs
[pereHust, mMpOOIEMHBIX CHTYaIHi

Iuist 06CYKIeHHS B KJ1acce;

- IPUMEHEHNE Ha YPOKEe HHTEPAKTHBHBIX
(hopM pabOTHI C 0OYUIAFOIITIMHUCS:
I/IHTCHJ'Ie](TyaJ'IbeIX urp,
CTUMYJTUPYIOLINX [T03HABATEIbHYO
IMOTHBAIMIO 00YYaIOIIHXCS;
ITHIaKTHYECKOTO TeaTpa, Ie
[OJTy4eHHbIC Ha YPOKE 3HAHUS
OOBITPBIBAIOTCA

7. ¥Yraesoabl. Jlunuael (1 1)

YrneBoapl: MOHOCaXapu sl (II0K03a, pubo3a u
JIe30Kcupr003a), Ancaxapu sl (caxaposa, JIaKT03a)
¥ MOJIMCaxapu/bl (Kpaxmal, IIMKOTeH,

PackprIBaTh coleprkaHie TEPMHUHOB
Y TIOHATHIL: yTJIEBOBI,
MOHOCAXapuabl, AUCAXapUAbI,

https://www.yaklass.ru/p/biologia
https://infourok.ru/videouroki/biologija

https://alleng.org/

B TeaTPATbHBIX TOCTAHOBKAX;
ImMUCKyccHit, KOTOpbIE J1Ar0T
00yJaroLIMMCS BO3MOKHOCTD
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http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologiya
https://foxford.ru/catalog/courses/biologiya
http://bio-slovar.ru/
https://infourok.ru/videouroki/biologija
http://bio-faq.ru/33ubrominimum.html
https://znaika.ru/catalog/subject/biology
https://www.yaklass.ru/p/biologia
https://infourok.ru/videouroki/biologija
https://alleng.org/

Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

LesutoIo3a). buonornueckue GyHkmu
YTIIEBOZIOB.

JIunuasr: Tpurnunepuast, Gochonunuast,
crepounsl. 'unpodmisHO-rHApOhOoOHBIE
cBoiicTBa. bronornueckne GpyHKIMN IUITHIOB.
CpaBHEHHE YTJIEBOJIOB, OCJIKOB U JTUIHIOB KakK
HCTOYHUKOB SHEPTHH.

JdeMoncTpanuu:

Tabauyvt u cxemwl. «YTIEBOIBIY, «JIUTHAB).

MOJIMCAaXapu/bl, TIIF0K03a, pubo3a,
ne3okcnpubo3a, caxaposa, JTaKkTo3a,
MaJbT03a, IIEeJUTI0JI03a (KIeTyaTKa),
KpaxMaJl, TJIMKOTEH; JIUITUIBL,
TPUTIHIEPHIBI ((KHPHI, Macia),
(bochomumuabl, CTEPOUIBL.
XapakTepu30BaTh YIIIEBOAEL,
JIUITUIBI KaK KITACC OPraHHYEeCKUX
COEIMHEHUH.

Kraccuduimposars yrieBoabl U
JTUITU/IB TT0 CTPOCHUIO;
NePEYNCIAIT (PYHKIUH YTIIEBOJIOB U
JIUITUJIOB.

CxemaTH4ecky n300paxarhb
CTPOCHHE MOJIEKYJT YTIIEBOJIOB,
JTUITUIOB

PHOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOTO JUAJIOTa; TPYIIIOBON
[paboThI Uiu paboThI

B ITapax, KOTOPBIE y4aT 00yJatoImUXC s
KOMaHJTHOH paboTe U B3aNMOJICHCTBUIO
C IPYTUMH 00yJaroIIMHCS;

- BKITIOYEHHE B YPOK HI'POBBIX
MpoLeayp, KOTOpbIe IOMOTAl0T
MOAZEPKATh MOTHBALIMIO 00YYaIOIIHXCS
K TIOJIy4ECHHIO 3HaHUH, HaTQ)KMBAHUIO
TO3UTHUBHBIX MEXKINYHOCTHBIX
OTHOLICHUH B KJ1acce, TOMOTAI0T
[YCTaHOBIICHHIO JOOpOXKeaTeIbHOM
aTMOC(EepbI BO BpeMs YpOKa;

- opraHu3anys megcrsa
IMOTHBHPOBAHHBIX U 3PYIHPOBAHHBIX

8. Hyk/ienHOBbBIE KHCIOTHI.
AT® (1 9)

Hyxneunossie kucnotst: JTHK u PHK.
HyxneoTras1 — MOHOMEpPBI HyKJIEHHOBBIX KHCTIOT.
Crpoenue u ¢pynknuu JJHK. Crpoenne u
¢yukimu PHK. Bunst PHK. AT®: crpoenue n
GbyHKIMN.

JeMoHcTpanuu:

Ilopmpemur: JIx. Yorcon, @. Kpuk, M.
VYunkune, P. @panxiux.

Tabnuysr u cxemoi: «HyKII€MHOBBIE KUCIIOTHIL.
JHK», «brocunTes 6enkay, «CTpoeHne
moutekysbl ATO».

PackpsIBaTh comepxaHie TEPMUHOB
Y TIOHATHI:
Je30KCHPUOOHYKIICHHOBAsI KHCIIOTA
(AHK), puboHyKi1€MHOBas KHCIIOTA
(PHK), nykneotun,
MOJIMHYKJICOTHAHAS [IeTTh
(monmMHYKIe0TH ),
KOMIUIEMEHTapHOCTh, (DYHKIUH
JHK (xpanenne u nepenayda
HACIIeICTBEHHOH HH(POPMAIIIH);
Buziel PHK (nHdopMmanmonHas,
TpaHCIOPTHas!, pubOCcCoOMalbHas);
anenosuntpudocoar (ATD),
MaKpOIPTrUIecKas CBA3b.
XapakTepu3npoBaTh HyKICHHOBEIE
KHCJIOTHI KaK XUMUYECKHE
COEMHEHHS U HOCUTEIH
HacJIeACTBEHHOH MH(pOPMaIUH.
OTMedaTh 0COOEHHOCTH CTPOEHHS
MOJIEKYJI HYKJIEUHOBLIX KACJIOT
(JHK, PHK) u AT®.
CxemaTudecku U300pakaThb
CTPOCHNE HYKJICOTHIOB, MOJICKYII
HYKJIEHHOBBIX kucnoT, AT®

http://bio.1september.ru

https://elementy.ru/
https://postnauka.ru/

00yJaroIXCst

HaJl UX HEYCICBAIOIMIMH
OJTHOKJIACCHUKaMH, JAIOLIETO
00YJarOIIMMCS COIIMAIBHO 3HAYHMBIH
OTIBIT COTPYAHUYECTBA ¥ B3AUMHOM
MOMOIILIH;

- MHUIMUPOBAHUE U MOJJIEPIKKa
MCCIIeI0BATEbCKOM e TeIbHOCTH
00yJaroIIIXCst

B paMKax peaiu3alid UMU
MHMBUAYaIbHBIX M TPYHIIOBBIX
MCCIIeJOBATENBCKUX MTPOEKTOB, YTO JIACT
00yJarOIIMMCS BO3MOXKHOCTb
MPUOOPECTH HABBIK CAMOCTOSITEILHOTO
[PELLICHHS TEOPETHYECKON MPOOIEMEI,
HaBBIK T€HEPUPOBaHUs 1 0)OPMIICHHS
COOCTBEHHBIX H/ICii, HABBIK
[YBa&XXHTEIBHOTO OTHOIICHUS K 4yKUM
MIesM, opOpPMIIEHHBIM B paboTax
IPYTUX UcclieqoBaTeNeH, HaBbIK
l'ly6J'[I/IqHOFO BBICTYIUICHUS TIEPES
ayUTOpHEH, apryMEHTUPOBAHUS U
OTCTaMBAHUS CBOECH TOUKH 3pCHUA.
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

9. UcTopus u MeTOBI
H3YyYeHHUsl KJIEeTKH.
Kunerounas Teopust

(1)

Huronorus — Hayka o kierke. Knerounas
TEeOpHUs — IPUMEP B3aUMOJEHCTBUSA UACH U
(axTOB B HAYYHOM MO3HAHHU. METObI
H3Y4YCHHUS KICTKH.

JdeMoncTpanuu:

Tlopmpemur: A. JleBenryk, P. I'yk, T. llIBanH,
M. llneiinen, K. M. bap, P. Bupxos.

PackprIBaTh comepixaHie TEPMHHOB
1 TIOHATHH: KJIETKa, LIUTOJIOTUS;
packpbIBaTh COfIEpKaHNE
TI0JIO’KEHUH KJIIETOUYHON TEOPHH.
IepeuncnaTe 1 XxapaKTepu3oBaTh
OCHOBHBIE METO/BI H3YICHHUS
KJIETKH (TIPUTOTOBJIEHHE CPE30B,
OKpaIIuBaHue,
MHKPOCKOIIIPOBAHHE,
LeHTpu(yrupoBaHue,
KyJIbTUBHPOBAHHE KJIETOK U
TKaHeH)

https://znaika.ru/catalog/subject/biology

https://egebio.ru/
https://www.coursera.org/

http://www.mblab.gla.ac.uk/dictionary/

10. KireTka Kak 1eJI0CTHAs
skuBasi cucrema (1 )

Knertka xak menoctHas xxuBas cucrema. Oomrue
MIPHU3HAKH KJIETOK: 3aMKHYTasl Hapy>KHast
MeMmOpana, Mosekynsl JIHK kak reHeTHueckuii
ammapar, cucteMa CHHTe3a Oenka. Turmsl
KJICTOK: yKapHOTHYCCKas ¥ TPOKAPUOTHYEC-
ckasi. OCOOCHHOCTH CTPOCHUS
MPOKapuOTHUECKOM Ki1eTku. Kierounas cteHka

Oaxrepuii. CTpoeHHE 3yKapHOTHIECKOH KIETKH.

OCHOBHBIE OTIMYHSI PACTUTENHEHOHN, JKUBOTHOM
¥ TpuOHO# KieTku. [loBepXHOCTHEIE
CTPYKTYpHI — KJIETOYHAsl CT€HKA, ITIMKOKAJIUKC,
ux pyskuun. [Inazmarudyeckas MmemOpaHa, eé
CBOMCTBA U QyHKIHN.

JeMoHcTpanuu:

Hopmpemnwi: A. Jlesenryk, P. I'yk, T. llIBanH,
M. lneiinen, K. M. bap, P. Bupxos.

Tabauywsr u cxemvr: «CTpoeHHE
9YKapHOTHIECKOH KIeTKn», «CTpoeHne
KHUBOTHOH KIIeTKm», « CTpOeHUE PaCTUTENHHOM
KJIeTKNY, «CTpoeHue NpoKapuOTHYECKOH
KJIETKI.

PackpeiBath conepxanue
TEPMHHOB U MOHATHI: KICTKU
(’yKaproTHueckas,
[IPOKapUOTUYECKas),
IIa3MaTuyeckas MeMOpaHa
(ru1azmaseMma), rIMKOKaJIHKC,
TPAHCTIOPT BELIECTB (ITACCHBHBIM,
AKTHUBHBIH ), SHIOLUTO3
(parouuTos, MUHOIUTO3),
9K30IMTO3, KJIETOUHAs CTCHKA,
HYKJICOU]I.

CpaBHMBaTh MEXIy cO00ii
JYKapHOTHYECKHE U
MPOKapPUOTHYECKHE KIICTKH;
OTMEeYaTh CXOACTBO M passINyus B
CTPOEHUH KJIETOK OaKTepui,
JKMBOTHBIX, pacTeHHMil 1 TpudoB

http://www.e-osnova.ru/
https://multiurok.ru/
http://fcior.edu.ru

https://uchi.ru/
http://www.e-cell.org/

11. CtpoeHue
IYKAPHOTHYECKOIl KJIeTKHU

(CR))

[uToruazma u e€ opraHouabl.
OnromeMOpaHHbIe opranouab! kinetku: DIIC,
armapar [ 0JIb[KH, JTH30COMBI.
ITomyaBTOHOMHBIE OPTaHOUIBI KIICTKH:
MHTOXOHIPHH, TLTACTUIIBI. [[POMCXOXKICHIE

PackpbIBaTh cosiepkaHNie TEPMUHOB
U MOHATHI: UTOIUIA3Ma,
OpraHoM/Ipl, SHIOIIa3MaTHYeCKast
cets (OI1IC), armapar [Nonbmxw,
JIM30COMBI, BaKyOJlb, MUTOXOH/IPUH,

http://www.electroniclibrary21.ru/
http://www.learnbiology.ru/

https://elementy.ru/
http://www.mblab.gla.ac.uk/dictionary/
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

MUTOXOHApUI U TacTul. Bunsl mnactua.
HememOpanHble opra-HO-HIbI KIETKU:
puOOCOMBI, KIIETOYHBIH LIEHTP, IEHTPHOIH,
PECHUYKH, )KTYTHKH. PYHKIIMU OpraHOUIOB
KJIeTKU. Bxitouenust.

SInpo — peryasaTOpHBIN LHEHTP KICTKH.
Ctpoenue sinpa: simepHast 000J109Ka,
KapuoIlIazMa, XpOMaTHH, SIIPBIIIKO.
XpoMOCOMBI.

TpaHCTOpT BEIIECTB B KIETKE.
JdeMoncTpauuu:

Tlopmpempui: A. JleBenryk, P. I'yk, T. l1IBanH,
M. llne#inen, K. M. bap, P. Bupxos.

Tabauywr u cxemvr: «CTpocHUE
9yKapuOTUYECKOH KJIeTKn», «CTpoeHue
JKUBOTHOM KIIeTKN», «CTPOCHHE pacTUTEIHLHON
KIeTkn», «CTpoeHue

MIPOKAPUOTHUIECKON KIIETKI», «CTpoeHHe sapa
KIICTKI».

TUIACTH/IBI (XJIOPOILIACTHI,
XPOMOIIIACTBI, JISHKOTIIACTHI),
pubocombl, MEKpOTPYOOUKH,
KJIETOYHBII LEeHTp (LIEHTpOocoMa),
PECHHYKH, XTYTHKH, BKIIOYECHHUS,
SO, sAepHast 000JI0UKa,
KapuoIula3Ma, XpOMaTHH, SAPHIIIKO,
XPOMOCOMBEL.

OnuceBaTh CTPOCHUE
9YKapHOTHIECKOH KIETKH IO
M300paKEHUSIM U Ha
MHKpOIpenaparax;
KIIacCH(HUIUPOBATh OPTraHOUIBI B
3aBUCHMOCTH OT OCOOSHHOCTEH nx
cTpoeHns (OAHOMEMOpaHHEIE,
IByMeMOpaHHBIE, HEeMEMOpaHHEIe);
OIMUCHIBATH (DYHKLUH KaXKIOT0
OpPraHOH[A B KIIETKE.
XapakTepu30BaTh KJIETOTHOE PO
KaK MECTO XpaHEHHs, Ilepeadn
(YyaBoeHHE XpOMOCOM) 1
peanu3anuy (TPaHCKPUIILHS)
HacJIeACTBEHHOH HH(pOpMauK
KJIETKH.

[epeuyncnsaTh 1 OMUCHIBATH
KOMITIOHEHTHI SIpa U X (QyHKImN.
CxeMaTHYHO H300pakaTh CTPOCHUE
pacTUTENHHOMN U )KUBOTHOM KIIETKU.
OOBSICHATH OHOJIOTHIECKOE
3HAUEHUE TPAHCIIOPTA BELIECTB B
KJIETKe

TEMA 4. XU3HEJEATEJBHOCTbD KJIIETKH

(6 )

12. O0OMeH BelecTB.
IInacTuyeckuii o00MeH.
®oTocuHTe3. XEMOCHHTE3
2y

OOMeH BeIIEeCTB, WM META00IN3M.
AccumMmtsiust (TUIACTHUECKH 0OMEH) U
JUCCUMIIALINSA (SHEPTeTHYEeCKUl 0OOMEeH) — 1Be
CTOPOHBI €IMHOTO Tpoliecca MeTaboar3Ma.
Pouib 3aKOHOB COXpaHEHHUs BEIIECTBA U

PackprIBaTh cojiepKaHie TEPMUHOB
Y TIOHATHUI: 0OMEH BELIECTB U
npeBpaiieHue SHEPTUU
(MeTaboaM3M), ACCUMUITALIHS,
[JIaCTHYECKHI 0OMEH,

https://www.coursera.org/
https://physicon.ru/eor-list/6-biologija
http://www.repetitor.1c.ru/online/disp.as

- YCTAQHOBJICHHE IOBEPHUTENBHBIX
OTHOLIEHUI MEXY NeAarorndeckum
[PabOTHUKOM

M ero 00yJaromuMucs,

p?10;2

CHOCO6CTBy}0HII/IX NO3UTHBHOMY
IBOCIPUATHUIO O6y‘IaIOIIII/IMI/IC$I

47



https://www.coursera.org/
https://physicon.ru/eor-list/6-biologija
http://www.repetitor.1c.ru/online/disp.asp?10;2
http://www.repetitor.1c.ru/online/disp.asp?10;2

Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

SHEPIHUH B MOHUMaHNH MeTaboiamu3Ma. THITe!
oOMeHa BelIeCTB: aBTOTPOQHBII 1
rerepoTpoHsIi. Pons hepmeHTOB B 00MEHe
BEILIECTB U MIPEBPAIEHUN SHEPTUH B KIIETKE.
dortocuHTe3. CBeTOBas U TEMHOBas (a3bl
¢dorocunTesa. Peakiun porocunresa.
DddekTuBHOCTH HOTOCHHTE3a. 3HAUCHHE
(doTocuHTe3a U1 XKU3HH Ha 3emie. Binsane
YCIIOBHH cpeabl Ha (POTOCHHTE3 U CIIOCOOBI
MIOBBIIIEHHUS €T0 MPOJYKTUBHOCTH Y
KYJbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOLTHE OaKTEPUH.
3HaYeHHe XeMOCHHTE3a IS XKU3HU Ha 3eMIe.
JdeMoncTpanuu:

Iopmpemur: K. A. Tumupsizes.

Tabauywl u cxempi: «XIJIOPOILIACTY,
«doTocuHTE3»

JMCCHMUISLINS, SHEPTeTHIECKUIT
obmeH, ¢poTocunTe3, POoTONNU3,
(dochopunupoBanue, IEPEHOCUUK
MIPOTOHOB, XEMOCHHTE3.
OnuceiBaTh POTOCHHTES,
MIPOLIECCHI, MPOTEKAIOIINE B
CBETOBOM M TEMHOBOHI (pase.
BEIIBIATE IPUYMHHO-
CIJIC/ICTBEHHBIE CBSI3H MEXITY
TIOTJIONICHAEM COTHEYHOM YHEPTHH
XJIOPOMUILIOM U CHHTE30M MOJICKYJT
ATO.

CpaBHUBATh UCXOIHbIE BEIIECTBA,
KOHEYHBIEC IPOIYKTHI U YCIOBHUS
MPOTEKaHUs peaklUuil CBETOBOW U
TEMHOBOM a3kl poTOCHHTE3A.
CpaBHuBath GoTOCHHTE3 U
XEMOCHHTE3.

OrneHnBaTh 3HA4YeHHE POTOCHHTE3A
¥ XEMOCHHTE3a IS )KU3HU Ha
3emie

[TpeboBaHmi ¥ IPOCHO MearornIeckoro
[pabOTHHKA, TIPUBICUYEHNIO UX BHUMAHHS
K 0OcyxIaeMoii Ha ypoke HH(opMauum,
AKTUBHU3AI[MY HX O3HABATENbHOI
I1esITeTbHOCTH;
- OOy XKIeHne 00yJaroNuXCsl
COOJIONATh HAa YPOKE OOMICTIPUHSATEIE
[HOPMBI TIOBEIEHMS, ITPaBHJIa OOIIEHHS
CO cTapIIMMH (TIe1arorn4ecKuMHI
[pabOTHUKAMH)
1 CBEpCTHUKAMU (0OyJaroIiMuUcs),
TPUHLUIEI y9eOHOH MUCIIUILTHHBI
1 cCaMOOPTaHU3ALHH;
- IpUBJICYCHUEC BHUMAHHS
00yYarOIMXCsl K ICHHOCTHOMY aCIIeKTy
M3y9daeMbIX
Ha ypoKax sIBJIEHHH, OpraHn3anus ux
[paboTBI ¢ MOTy4aeMOil Ha ypOKe
COLIMANIbHO 3HAYMMON HH(pOpMaLne —
MHUITANPOBAHKE e¢ 00CYKACHNS,
BEICKa3BIBAHUSI O0YJAIOIIMMICS CBOETO
HEHUSI 10 €€ TTOBOJLY, BEIPaOOTKN

13. DHepreTuueckuii 00MeH

(1)

DHepreTuueckuii 0OMeH B KIIETKE.
Pacuieruienue BemecTs, BbIIEICHUE U
aKKyMYJIMPOBaHHE YHEPIHHU B KIIETKe. DTarlbl
JHepreTuyeckoro oomeHa. I'nmikonus.
Bpoxxenne u ero Bunsl. Kuciopoanoe
OKHCIICHHE, HJIH KJIIETOUYHOE JBIXaHHE.
OxucnutensHOe HochHOpUITHpOBaHIE.

O hexTHBHOCTH SHEPTETHUECKOTO OOMEHa.
JeMoncTpanuu:

Tabnuyvl u cxemol: «TUIBI TUTAHUSY,
«Metabonusm», «KMUTOXOHIPUAY,
«DHEepreTHUECKU 0OMEH»

PackprIBaTh Coiep)KaHKE TEPMUHOB
U TIOHATUH: YHEPTeTUUECKUI
00MeH, TJIMKOJIU3, MOJIOYHOKHUCIIOE
OpoXKeHHne, CITUPTOBOEC OpOKEHHE,
OHMOJIOTHYECKOE OKHCIICHUE,
KJIETOYHOE JIbIXaHue,
JCCUMUJISIIHS, PEePMEHT.
Xapakrepu3oBaTh 0OMEH BEIECTB U
MpEeBpAaICHUe SHEPTUH
(MeTaboM3M) KaK OJHO UX CBOMCTB
JKMBOTO.

[TepeuncasiTb 0COOEHHOCTH
TUIACTUYIECKOTO U SHEPTETHUECKOTO
oOMeHa B KIIETKE; yCTAHABIMBATD
B3aUMOCBSI3b MKy HUMH.
Paznuyats TUEl 0OMEHA BEUIECTB B
KJIETKE: aBTOTPO(HBIN U
reTepoTpPOGHBIH.

OnKChIBaTh 3TAIlbI

http://www.biologyinmotion.com/
http://www.mblab.gla.ac.uk/dictionary/

http://www.e-cell.org/

CBOETO K HEW OTHOIIICHHS,

- NCTIOJIb30BaHHE BOCITUTATEIBHBIX
BO3MOYXHOCTEH COJIepKaHUsI y4eOHOTO
npenMeTa 4epe3 IeMOHCTPALHIO
00yJaroIIIMCs IPUMEPOB
OTBETCTBEHHOT'0, TP IaHCKOTO
[TOBEICHNUS], TIPOSIBIICHUS
[IEeTTOBEKOIIOONS 1 JOOPOCEPACTHOCTH,
uepe3 moA00p COOTBETCTBYIOLINX
[TEKCTOB /IS UTSHUs, 3a1a4 JUIs
[peLIeH s, TPOOIEMHBIX CUTYaLUi

Iist 00CYKICHHS B KJIacce;

- IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX
(bopM pabOTHI C 0OYUIAFOLITIMUCS:
MHTEJICKTYaIbHBIX HID,
CTUMYJTUPYIOLINX [T03HABATEIbHYO
MOTHBALIUIO 00YYaIOIUXCS;
ITUTAKTHYECKOTO TeaTpa, Ie
l'lOJ'IyquHbIe Ha ypOKe 3HaHUA
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

SHEPTeTHYECKOT0 0OMeHa
(TIOArOTOBUTENBLHBIN,
OECKUCIOPOIHBINH, KUCIOPOAHBIN) U
CpaBHHUBATH X MEXIY COOOI1.
XapakTepu30BaTh peakInu
TJIKOJIN3a, OpPOXKEHNS, KIETOYHOTO
JIBIXaHUS; BBISBIISTE IPHIUHHO-
CIJIC/ICTBEHHBIE CBSI3H MEXITY
TJIMKOJIU30M, KJICTOYHBIM
JIbIXaHUEM U CHHTE30M MOJICKYJT
AT®.

CpaBHuBath 3(pHeKTHBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOIHOTO
9TanoB

OOBITPBIBAIOTCA

B TeaTPaTbHBIX TOCTAHOBKAX;
IMCKYCCHUI, KOTOPBIE Jal0T
00yJaroIIMMcsi BO3MOKHOCTD
MPUOOPECTH OIBIT BEJCHHS
KOHCTPYKTHBHOTO JHAJIOTa; IPYIIIOBOI
[paGoTHI MM paboTHI

B ITapax, KOTOPBIE y4aT 00yJatoImUXC s
IKOMaHIHOH padoTe U B3aHMOJICHCTBHIO
C IPYTUMH O00YJaIOIAMHUCS;

- BKITIOUEHHE B yPOK UTPOBBIX
[pouexyp, KOTOpbIe TOMOTal0T

Mo Iep>kaTh MOTHBALIHIO O0YJaIOIINXCS
K TIOJTy4EeHHIO 3HAHHMH, HAJTaKMBAHHIO
TTO3UTHBHBIX MEKINIHOCTHBIX

14. buocunre3 6esika (2 u)

Peakuuu MaTpuuHOro cuHTe3a. I eHeTHUecKas
nadopmarms u JJHK. Peanuzanus renernaeckoi
“HPOPMAINH B KJIETKe. | eHeTHUECKHiA KO ¥ ero
cBoiicTBa. TpaHCKpUIIIUS — MAaTPUYHBIN CUHTE3
PHK. Tpaucnsamus — 6nocunTes Oeka. DTarsl
TpaHcasun. KogupoBanue aMmuHOKUCIOT. Poib
pubocom B GrocuHTe3e Oenka.

JeMoHcTpanuu:

Iopmpemsi: H. K. Konb1os.

Tabnuywt u cxemvr: «Crpoenne JHK», «Ctpoenue]
1 QYHKIIMOHHPOBaHHE TeHay, «CHHTE3 Oenmkay,
«Permmmkanus [JHK», «['eneTnaeckuit kom.
Obopyoosanue. MOIEIU-ANITUTUKAIINN «Y TBOCHHE
JHK u Tparckpummsi», «brnocuaTe3 Gemka

PackpsIBaTh comepxaHie TEPMHHOB
U TIOHATUH: TeH, TeHETHUECKUH KO,
MaTPUYHBIA CHHTE3, TPAHCKPUIILIHS,
TPAHCIAINSA, KOJOH, aHTHKOJIOH,
pubocoma, meHTpanbHas 10TMa
MOJIKYJIIPHOI OMOJIOTHH.
Onpenendars cBoiicTBa
TeHETHYECKOT0 KO/Ia
(TPHIIIETHOCTH, OJJHO3HAYHOCTH,
BBIPOXKAEHHOCTD, YHUBEPCAIBLHOCTB,
HETIePEKPHIBAEMOCTH,
HETPEPHIBHOCTH).

OnuCHIBATh HTATIBI PEaNTH3aIIN
HacJIeACTBEHHOH MH(pOPMaInH B
KJIETKE.

CpaBHHBATh peak[Md MAaTPHUIHOTO
cunTe3a monekyn PHK u Genka B
KJIETKE

https://biomolecula.ru/
http://www.bioone.org/bioone/?request=

OTHOIIICHUH B KJIACCE, TOMOTAIOT
[YCTaHOBJICHUIO TOOPOKENIATEIBHOM

index-html
http://nrc.edu.ru/est/r4/index.html

aTMOcdepsl Bo BpeMs ypoKa;

- opranu3anys megcraa
IMOTHBHPOBAHHBIX U 3PYIHUPOBAHHBIX
00yJaroIIIXCst

HaJl UX HEYCIIEBAOLINMH
0THOKJIACCHUKaMH, JAIOIIET0
00Y4JarOLIMMCS COIIMATBHO 3HAYMMBIH
OTIBIT COTPYAHUYECTBA ¥ B3AUMHOM
TOMOIIIY;

- HHULMMPOBAHHUE U MOAIEPIKKA
MCCIIeJOBATENBCKON IEATENBHOCTH
00yJaroIIIXCst

B paMKax peain3anui MU
WMH/IMBUTyaIbHBIX U TPYHITOBBIX
MCCIIEI0BATEBCKHIX MIPOEKTOB, YTO JIACT
00yJaroLIMMCs BO3MOKHOCTD

15. HekJeTouHble (popMbI
“KU3HM — BUpYchI (1 1)

Hexkierounsie ()OpMBI )KU3HU — BUPYCHI.
Hcropus otkpeiTst Bupycos (. 1.
HBanoBckuit). OCOGEHHOCTH CTPOEHHUS U
JKU3HEHHBIH [IUKJI BUPYCOB.

PackpbIBaTh conepxaHie TEPMHUHOB
U TIOHATHIL: BUPYC, BUPYCOJIOTHS,
Karcuz, 6akreprodar, BUpyc
UMMYHOAE(QHUIINTA YeIOBeKa
(B1Y), oHKOTCHHBIE BUPYCHI.

TMPUOOPECTH HABBIK CAMOCTOSTELHOTO
[PEIIIEHHST TEOPETHYECKON TPOBIIEMBI,
HABBIK T€HEPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX HJIEH, HABBIK
[YBaXKHTEIHHOTO OTHOIICHHUS K Ty)KHM
maesM, 0pOpMIICHHBIM B paboTax

Bakrepuodaru. bone3nu pacreHuid, )KUBOTHBIX U
4eJIoBeKa, BhI3bIBaEMbIE BUpycaMu. Bupyc

XapakTepu30BaTh BUPYChI Kak
HEKJIETOUHYIO (hopMy KU3HH;

https://www.google.com/url?g=http://pla

IIpYTUX UccieqoBaTeNel, HaBbIK

nt.geoman.ru/

MyOJIMYHOTO BBICTYIIJICHHS TIepest
ayAnUTOpHEH, apTyMEHTHPOBAHUS U
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

ummMmyHozaebunura yeaoseka (BU) —
Bo30ynutens CIIM/la. O6paTHas TpaHCKPUIILIHSA,
peBeprasa, nurerpasa. Ilpodunakruka
pacnpocTpaHeHHs! BUPYCHBIX 3a00J1€BaHMIL.
JemoncTpanuu:

Tlopmpemur: J1. U. IBaHOBCKUH.

Tabauywl u cxemvl: «Bupycoly, «bakxmepuoghacuy;
«Cmpoenue u dncuznennviil yuxn supyca CIIH/a,
baxmepuogpazay.

Obopyoosanue:. modens cmpykmypuol THK;
MazHummas mooenv-annauxayus « Cmpoenue
KI1lemKu»

0COOEHHOCTH CTPOCHHUS K
YKU3HEHHBIH LUK BUPYCOB.
OnuchIBaTh )KU3HCHHBIN LUK
BUpYCa UMMYHOe(HLIUTA
YeJoBeKa; pa3IMiyaTh Ha PUCYHKAX
BTM (Bupyc TabayHOM MO3aHKH),
6axteprodar, BUY.
OOO0CHOBBIBATH U COOJIIOIATE MEPEI
NpoGHUIAKTUKH PaCIPOCTPaHEHHS
BHPYCHBIX 3a00JI€BaHUA
(pecriupaTopHBIE, KEITYIOYHO-
KUILEYHbIE, KJICIEeBOil SHIIe(aNuT,
BUY-undexmms)

https://www.google.com/url?q=http://w
ww.livt.net/
https://www.google.com/url?q=http://fci
or.edu.ru/

http://nrc.edu.ru/est

OTCTaMBaHUS CBOEH TOUKHU 3pCHUIL.

TEMA 5. PABMHOKXEHUE

N MHANBUJAYAJIBHOE PABBUTHE OPTAHU3MOB (5 1)

16. ’Ku3HeHHBIH LMK
KJIeTKHU. [lejieHue KJIeTKH.
Muto3 (1 u)

KneTouyHsii mukiI, Win KU3HEHHBIA [IAKIT
knetkd. MaTepdasza u mutos. [Ipomeccsr,
npoTekatomye B uaTepdaze. Perumkanms —
peakuus matpuunoro cunresa JHK.

CrpoeHne XpoMocoM. XpOMOCOMHBIH Habop —
KapuoTHUI. JJUMIonIHbINA ¥ rariouIHbIH
XPOMOCOMHBIE HA0OPBI. XPOMAaTHBL
LuTonoruyeckrue OCHOBBI pa3MHOXKEHUS 1
WH/IUBUIyaJbHOTO Pa3BUTHUS OPraHU3MOB.
Jenenne xieTkn — MuTo3. CTagny MATO3a.
[poreccrl, MpoucXoasmIre Ha Pa3HBIX CTAIHAX
MuTOo3a. bronornyeckuit cMpIca MUTO3A.
[IporpamMmmupyemast TGN KIETKH — aloITo3.
JeMoHcTpanuu:

Tabnuywst u cxemol: «KIeTOYHBIN LUKI,
«Permmukanus JJHK», «CtpoeHre XxpoMocoMbI»,
«MWuTO03)»; MarHUTHAsE MOJIEITb-ANTUTHKAIIHS
«Jlenenne kmetkm»; moaens JJHK.

PackprIiBaTh comepxaHue TEPMHHOB
¥ TIOHATHN: KJICTOYHBIN ITUKII,
nHTEepdasa, pernKanus,
XpOMOCOMa, KApUOTHIL,
TaIuIOUHBIN, TUIITIOWIHBIN
XPOMOCOMHBIN HA0OP, XpPOMATHUIBI;
MHTO3; €ro cTajuu: npodasa,
MeTadasa, anadasa, Tenodasa.
OnucHBAaTh )KU3HEHHBIN UK
KIIETKH; TIEPEUHCIATH 1
XapaKTepH30BaTh MEPHOIBI
KIJIETOYHOTO IIMKJIa, CPAaBHUBATH UX
MeX1y co00i.

OnuceIBaTh CTPOCHHUE XPOMOCOM,
KapHOTHIIOB OPTaHH3MOB,
CPaBHUBATH XPOMOCOMHBIC HAOOPBI
KIIETOK.

CpaBHUBATh CTJHN MHTO3a.
Pazniuate Ha MEKpoIIpenapaTax u
PHUCYHKax CTaJul MUTO3a.
PackpbIBaTh OMOJIOTHYECKUH CMBICIT
MHTO3a

http://www.repetitor.1c.ru/online/disp.as

p?10;2
https://resh.edu.ru/
https://multiurok.ru/

- YCTAQHOBJICHUE IOBEPUTENBHBIX
OTHOLICHUH MKy IeJarOrM4eCKUM
[pabOTHUKOM

1 ero 00yJaroIIMMHUCH,
CIIOCOOCTBYIOIIUX MTO3UTHBHOMY
BOCIIPHSATHIO 00YYaIOMINMUCS
[TpeOOBaHMii U MPOCHO MEAArOrMIECKOTO
[pabOTHHKA, TIPUBJICYCHNIO UX BHUMaHHS
K 00CyXIaeMoii Ha ypoke HH(OpMaIuH,
AKTHBU3AL[MU UX [TO3HABATEIbHOM

IS TenbHOCTH;

- MoOyXIeHHEe 00yJaIoInXCs
COOJTIONIATh HAa YPOKE OOLICTIPUHSATHIE
HOPMBI [TOBE/ICHNS, IPaBMIIa OOIICHUS
CO cTapIIiMH (TIe1arorn4ecKuMu
[pabOTHHKaMH)

1 CBEpCTHUKAMU (0OyUYarOIIIMHUCH),
IPUHIUIEI Y4eOHOMN THUCIUTUTHHBI

M caMOOpraHU3aIlHy;

- IpHUBJICYCHHE BHUMAaHUS
00yJaronMXcsl K IEHHOCTHOMY aCIeKTy
M3y4aeMbIX

17. ®opMblI pa3MHOKEHUS
opranu3mos (1 4)

(DOpMI)I Pa3sMHOXKEHHS OPraHUu3MOB: Oecmoroe
H 1oJIoBoe. Buanr 0ecrooro Pa3MHOXKCHUA:

PaCKpLIBaTI) COoACpIKaHNE TEPMUHOB
W TIOHSTUH: Pa3MHOKEHUE, KIIOH,

http://vschool.km.ru/repetitor.asp?subj=
99

Ha ypOKax sIBJICHUH, OpraHu3aLus ux
[paboTHI ¢ MOTy4aeMOi Ha ypoKe
COLIMANIbHO 3HAYMMOU HH(pOpMAaLIeH —
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

JieTIeHHe HaIBoe, M0Y-KOBaHHUE OJTHO- U
MHOTOKJIETOUHBIX, COPOOOpa30BaHue,
BEreTaTUBHOE Pa3MHOXKEHHUE. MICKycCcTBEHHOE
KIIOHHpPOBaHUE OPTaHU3MOB, €r0 3HaUeHHUE AT
CEJICKIHH.

ITonoBoe pa3MHOXKEHUE, €r0 OTIAUYHS OT
Gecronoro.

JdeMoncTpanuu:

Tabnuywt u cxemor: «OOPMBI Pa3MHOKEHUS
OpraHu3MOB», «/IBOITHOE OMJIOAOTBOPEHHE Y
LIBETKOBBIX PACTEHUIN, «JleneHne KIeTKu
Oakrepuii», «BereraTuBHOE pa3MHOKEHHE
pacrenuii», «CTpoeHHe MOJIOBBIX KIETOK

MOJIOBBIC KJIETKH (TaMeThl),
SIMLIEKIIeTKA, CIIEPMATO30H 1, 3UT0Ta,
JieJIeHre HaJBOe, TOYKOBaHMHE,
cropysius, pparMeHTanus,
BEreTaTHBHOE Pa3MHOXKCHHE,
CEeMEHHOE pa3MHOXKEHHE,
OIIBIICHUE, TBOMHOE
OIIOJJOTBOPEHHE, TTOJIOBBIE
JKeJe3bl, CEMCHHUKH, STHYHHUKH,
OILIOJJOTBOPEHHUE (HapYKHOE,
BHYTpEHHEE).

XapaxTepu3oBaTh 0COOEHHOCTH U
3HaUeHUE OECII0I0T0 U MOJIOBOTO
Ccroco00B Pa3MHOKCHHUSL.
Beinensats BubI Oecrionoro
Pa3MHOYKEHHUSI; BBISABIIATD
B3aMMOCBSI3U MEXIY GOpMaMH U
crnoco0aMu pa3MHOKEHHSI U HX
OHMOJIOTHYECKUM 3HAYCHUEM.
BrnageTrs npréMaMu BereTaTHBHOTO
Pa3MHOXEHHS KyJIbTYPHBIX
pacteHuii (Ha npumMepe
KOMHATHBIX).

XapakTepu30BaTh MMOJIOBBIE KIETKHU:
STALIEKIIETKH, CTIEPMAaTO30MIBI;
BBISIBIISITH OCOOCHHOCTH HX
CTPOCHUS

http://bioword.narod.ru/

https://resh.edu.ru/
https://multiurok.ru/

MHUITMIPOBAHKE e 00CYKACHNUS,
BEICKA3BIBAHHSI 00YJAIOLIMMHCS CBOETO
IMHEHHS 110 €€ MOBOY, BBIPaOOTKH
CBOETO K HEW OTHOIIICHUS,

- NCTIOIb30BaHHE BOCIIUTATEIBHBIX
[BOBMOXKHOCTEH coJlepKaHus yaeOHOTO
MpeaMeTa depe3 AeMOHCTPALIIO
00yJaroIMMCs IPUMEPOB
OTBETCTBEHHOT'O, TPAXKJAHCKOTO
TTOBEICHNS, IPOSIBICHUS
[UETTOBEKOIOONS 1 JOOPOCEPACUHOCTH,
gepes Ho00p COOTBETCTBYIOLINX
[TEKCTOB I UTSHUS, 3a1a4 JUIs
[peLIeHNs, TPOOIEMHBIX CUTYalUi

It 06CYXKIeHHS B KJIacce;

- IPUMEHEHNE Ha YPOKE HHTEPAKTHBHBIX
(bopM pabOTHI C 0OYUAFOLITIMUCS:
MHTEIUIEKTYaIbHBIX UIP,
CTUMYJIPYIOIIIX 03HABATEIbHYIO
IMOTHBAIIMIO 00YyJaIOIINXCS;
ITUTaKTHYECKOTO TeaTpa, Iie
MOJTy4eHHbIE Ha YPOKE 3HAHHS
OOBITPBIBAIOTCS

B TeaTpalbHbBIX TOCTAHOBKAX;
JTUCKYCCHUM, KOTOpPbIE Jat0T
00yJaronIMMcsi BO3MOKHOCTD
MPHUOOPECTH OMBIT BEJCHHS

18. Meiio3 (1 1)

Meiios. Craguu Meiiosa. IIponeccst,
MPOUCXOSIIINE HA CTanusX Meio3a. [ToBenenue
xpomocoM B Meito3e. Kpoccunrosep.
buonornueckuit cMpicn 1 3HaYeHHE MeH03a.
JdeMoncTpanuu:

Tabauysl u cxemul: «Meito3».

Obopyoosanue: mozens JJHK; marauTHas
MO/IeNb-aNIuInKanus «/lejeHne KIeTK»

PackpbiBaTh cozepxaHue TEpPMHHOB
U TIOHATUH: Meilo3, KOHbIoranus
XpOMOCOM, NEPEKPECT
(XKpoccHHTOBEP) XPOMOCOM,
TaMeTHI.

XapaxTepuzoBaTh Mei03 Kak
€roco06 KJIETOYHOTO ICIICHHUS;
OIMKMCBIBATH MEHO3 10 CTaausM,
CpaBHUBAThH CTAJIUU MeH03a U
MHTO34.

PaznnuaTs Ha prCyHKax CTaguu
Meli03a; pacKphIBaTh
Onorornueckoe 3HaYeHNe Melo3a

http://mediaterra.ru/project/biology

https://foxford.ru/
http://nrc.edu.ru/est/r4/index.html

KOHCTPYKTHBHOTO JJUAJIOTa; TPYIIIOBON
[paGoTHI MM paboTHI

B rapax, KOTOpBIE y4aT 00yJaronuxcs
KOMaHJIHOH paboTe M B3aMO/ICHCTBUIO
C IPYTUMH 00yUarOIIMHUCS;

- BKJIFOYCHHE B YPOK MIPOBBIX
MpoLeayp, KOTOPbIE TOMOTAIOT
MOAZEPKATh MOTHBALIMIO 00YUAIOIIHXCS
K TIOJIy4ECHHIO 3HAaHUH, HaTQ)KMBAHHUIO
TMO3UTHBHBIX MCKJIIMYHOCTHBIX
OTHOIIIEHUH B KJIacce, TOMOTaloT
[yCTaHOBJICHHIO 100pOXKeIaTeNbHOM
aTMOC(epbl BO BpeMs YpOKa;

- opranu3anys megcrsa
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

19. O6pa3oBanue u
Pa3BUTHE MOJIOBBIX KJIETOK.
Omnonoreopenue (1 1)

I'ameTorenes — mporiecc 00pa30BaHUs MONOBBIX
KJIETOK Y )KUBOTHBIX. [ToOBEIE XKene3sl:
CEeMEHHMKH U SnyHuKU. OOpa3oBaHue U
Pa3BUTHE MOJIOBBIX KJIETOK — FaMeT
(cmepmaro3on, SHIIEKIIETKA) — CIEpMaToreHes
u ooreHe3. OcoOEHHOCTH CTPOCHUS ANLEKIETOK
u cnepMaTo30u10B. OII0JOTBOPEHHE.
[Taprenorenes.

JdeMoncTpanuu:

Tabrauywsr u cxemsr: «IIpsimoe 1 HETIPsIMOE
pasButHey, «['ameToreHe3 y MIEKOIHUTAOIINX
U 9EeTIOBEKay.

Obopyoosanue: Mozenb MeTadasHoi
XPOMOCOMBEI;

PackpsIBaTh comepixaHie TEPMUHOB
M TIOHSATHUM: TaMETOICHE3,
CIIEpPMaTOTEeHE3, OOTEHE3,
CIIepMaTo30H, aKpOCOMa,
SIMTIEKIIeTKA, TTOJISIPHEIE TeNbIIa.
XapakTepu30BaTh 0COOCHHOCTH
raMeToreHe3a y JKUBOTHBIX H €T0
CTaJINH, TIOJIOBBIE KIIETKH
KHUBOTHBIX U OTIMCHIBATH MPOIECC
HX Pa3BHUTHS.

CpaBHHUBATh CIIEPMATOT€HE3 U
OOTeHE3.

OnuchIBaTh OMIOJOTBOPEHHE,
OnoJIOTNYeCKOe 3HAYCHHE
OILIOIOTBOPEHHUS

https://foxford.ru/
http://window.edu.ru/

http://www.planetashkol.ru/

IMOTHBHPOBAHHBIX U OPYAUPOBAHHBIX
00yJaroIXCst

HaJ MX HEYCHEBAIOIIMHU
0THOKJIACCHUKaMH, AAIOIIEr0
00yJaroIMMCS COLIMATBHO 3HAYUMBII
OIIBIT COTPYAHUYECTBA U B3aHMHOM
TOMOLIY;

- HHULMAPOBAHKE U MOACPKKA
MCCIIe0BATEIbCKON eATSIbHOCTH
00yJaronIIXCst

B paMKax peaan3alii MU
MHIMBUAYaTbHBIX H TPYIIOBBIX
MCCIIeI0BATEIbCKUX MMPOCKTOB, YTO AACT
00yJarOIIMMCST BO3MOYKHOCTb
MPHOGPECTH HABBIK CAMOCTOSITEILHOTO

20. UnauBUIyaIBHOE
pa3BuTHe opranu3mMos (1 )

WunuBunyanpHOE pa3BUTHE (OHTOTEHES).
DMOpHOHATBHOE Pa3BUTHE (IMOPHOTEHES).
Drtansl SMOPHOHAIBHOTO PAa3BUTHA Y
MI03BOHOYHBIX )KUBOTHBIX: APOOIEHHE,
racTpyJsiius, opranorenes. [locrambproHanbHOE
pasBuTHe. THIBI OCT-3MOPHOHAIBHOTO
Pa3BUTHS: IPSIMOE, HETIPSIMOE (JIMTYMHOYHOE).
BrmsiHue cpeibl Ha pa3BUTHE OPraHU3MOB;
(axTopBI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHBIE
YPOZCTBA.

Poct u pazurue pactenuii. OHTOTEHE3
I[BETKOBOTO PaCTEHUsI: CTPOCHUE CEMEHH, CTaINH
pa3BUTHS.

JeMoHcTpanuu:

Tabnauywt u cxemwvl: «OCHOBHBIE CTAINH
oHTOTeHe3ay, «[IpsMoe 1 HenpsiMoe pa3BUTHEY,
«/IBOitHOE OIUIOOTBOPEHHE Y LIBETKOBBIX
pacrenuii»

PackpbIBaTh Co/lepIKaHUE TEPMHHOB
U NIOHATHIL: OHTOT€HE3, SMOPHOTEHE3,
3UroTa, ApodiieHne, O1acTOMEpEI,
Mopyina, Oiactyina, 6acTouens,
racTpyna, Helpysa, opraHoreHes;
3apOJIBIIIEBEIE JINCTKH: IKTOJIEPMa,
Me30/epMa, SHTOJIepMa;
MOCTIMOPUOHAIBEHOE Pa3BUTHE:
MIPSIMOE U HeTIpsiMoe (JINYHHOYHOE);
MeTaMopdo3, Meracnopa,
MHKpOCIIOpa, MBUIBLIEBOE 3¢PHO,
CIIEPMUH, 3aPO/bILIEBBIH MEIIOK,
JIBOMHOE OIUIOZ0TBOPEHHE.
OnpenensarTs dTanbl SIMOPHOHAIBEHOTO
Pa3BHUTHS XOPJIOBBIX Ha CXEMax U
TpernapaTax ¥ OMUCHIBATh MPOLIECCHI,
HPOUCXO/SIINE Ha KXKIOM JTaIle.
CpaBHUBATh IIEPHOMBI OHTOTCHE3A;
MPSIMOE U HETIPSIMOE (JITIMHOYHOE)
MOCTAMOPHOHAIBHOE Pa3BHUTHE,
3apOJIBIILIHN YeJIOBEKA U APYTHX XOPHO-
BbBIX.

OOBsICHATH OHOJIOTMYECKOE 3HAYCHHE
pa3BuTHs ¢ MeTaMop(o30M;
OTPpHULATEIIBHOE BIIMAHUC aJIKOT'OJIA,

http://www.biology.ru/
http://www.biology-online.ru/
http://bioword.narod.ru/

pELIEHNS TEOPETHYECKON TPOOIEMEL,
HaBBIK T€HEPUPOBAHUS U 0(POPMIICHHS
COOCTBEHHBIX M, HABBIK
[YBa&XXHTEIBHOTO OTHOIICHUS K 4yKUM
naesM, opOpMIIEHHBIM B paboTax
IPYTUX HcclenoBaTesei, HaBbIK
MyOJINYHOTO BEICTYIIJICHUS TIePest
AyZNTOpHEH, apryMeHTHPOBAHUS U
OTCTAaMBaHMS CBOEH TOUKHU 3PEHUSL.
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

HUKOTHHA U APYTUX T€PaTOTEHHBIX
(hakTOpOB Ha Pa3BUTHUE 3aPOBIIIA
YyeJToBeKa.

OnuceIBaTh MPOLECC JBOHHOTO
OIIOJIOTBOPEHHS y IBETKOBBIX
pacteHuit

TEMA 6. HACJIEACTBEHHOCTHh U U3BMEHUYUBOCTHb OPITAHU3MOB (8 4)

21. 'eHeTHKa — HAyKa 0
HACJIeCTBEHHOCTH 1
usmenyuBoctu (1 4)

[Ipenmer u 3agaun reneTuku. Ponb nuTonoruu
¥ SMOPHOJIOTUH B CTAHOBJICHUH T'CHETHKH.
Bxnan poccuiickux 1 3apyOeKHBIX YICHBIX B
pa3BUTHE ICHETUKH. MeToJbl TCHETHKH
(THOPUIOTOTHYECKHI, IUTOTCHETUICSCKUH,
MOJICKYJIApHO-TeHeTHYeCKUi ). OCHOBHBIC
reHeTuyeckue nousatus. ['enernyeckas
CHMBOJINKA, UCTIOJIb3yeMasi B CXeMax
CKpeIlrBaHuil.

JdeMoncTpanuu:

Ilopmpemur: T'. Mennens, T. Mopran, H. U.
Baguios, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii.

Obopyoosanue: MOJICITb-

anmmkanus « MOHOrnOpHUIHOE CKPEIIMBAHIE,
repbapuii «[ 0OpoX OCEBHOI»

PackpsIBaTh comepixKaHie TEPMUHOB
1 TIOHATHIA: TeH, TEeHOM, TeHOTHII,
(heHOTHII, XPOMOCOMBI, aJIETbHBIE
TeHBI (aJUIeITH), TOMO3HUTOTa,
reTepo3UroTa, JOMHHAHTHBIN
MIPU3HAK (T'€H), pELleCCUBHBII
MIpU3HAK (T'€H), YUCTAasl JINHUS,
rulpu.

[NepeuncnaTe 1 XxapaKTepu30BaTh
METO/IbI TEHETHKH:
THOPUIOTOTHICCKHA,
LUTOTCHETHYECKUI1, MOJIEKYJISIPHO-
TeHETUYECKUIT; JOMUHAHTHBIE U
peLecCUBHBIE TPU3HAKU PACTEHUH U
JKMBOTHBIX.

ITonp30BaThCsA FeHETUYECKON
TEPMHUHOJIOTHEN U CUMBOJIMKOM 1Ist
3aMHCH TEHOTHIHIECKUX CXEM
CKpeIIUBAHUS

http://learnbiology.narod.ru/

http://virtulab.net/
http://nrc.edu.ru/est/r4/index.html

- YCTAQHOBJICHUE IOBEPUTEIBHBIX
OTHOLICHUH MKy IeJarOrM4eCKUM
[paGOTHUKOM

1 ero 00yJaroIMucs,
CITOCOOCTBYIOIIUX ITO3UTHBHOMY
BOCHIPHUSITHIO 00YJarOITHMHUCS
[TpeboBaHMi ¥ IPOCHO Mearorn4eckoro
[pabOTHMKa, TPUBJICYCHUIO UX BHUMAHUS
K 00CyXIaeMoii Ha ypoke HH(OopMaLuH,
AKTHBU3ALMU UX [T03HABATEIBHOM
IesTenbHOCTY;

- OOy XKIeHne 00yJaroIuXCcst
coOuoaTh Ha YpoKe OOLIENPUHATHIE
HOPMBI [TOBE/ICHNS, IPaBMIIA OOIICHUS
CO cTapIIMMH (TIe1arorH4ecKUMH
[paGOTHUKAMH)

1 CBEpCTHUKAMU (0OyJarOIIMUCH),
IPUHIMIBEI Y4eOHOMN THUCIIUTLUTHHBI

M caMOOpTraHH3aIlHY;

22. 3aK0HOMEpHOCTH
HaCJIe0BAHUS MPU3HAKOB.
Monorudpuanoe
CKpeluBaHue

(CR))

3aKOHOMEPHOCTH HACJIeIOBAHHUS TPU3HAKOB,
ycraHoBienHbie I'. Mennenem. MoHorut6-
pUAHOE CKpeIIuBaHue. 3aKOH eINHO00pas3Hs
ruOpHI0B nepBoro nokoieHus. [Ipasmuro
JIOMHHHUPOBaHUS. 3aKOH PACIIETIICHHS
npu3HakoB. ['umoresa aucroTs! ramer. [loxHoe
1 HEIOJIHOC TOMUHHUPOBAHUE.
JdeMoHcTpanuu:

llopmpempsi: I'. Mennens.

Tabauyvt u cxemwl: «MOHOTHOpHUIHOE
CKpeIMBaHNE U €T0 IUTOTEHETHIECKast
OCHOBa», «3aKOH pacIIeTIeHNs U ero

PackpbiBaTh cozepxaHue TEpPMHHOB
1 MOHATHI: MOHOTHOpHAHOE
CKpeIuBaHNe, (HeHOTUITNIECKHE
TPYIITBI, THOPHIOTOTHYECKUH
METOJ, YUCTHIC JINHUH,
JOMHMHHPOBAHHE TCHOB (TIOHOE,
HETIOJIHOE), PACIICTIJICHUE B
MIOTOMCTBE.

OnuceIBaTh METOAUKY NTPOBEICHHS
I'. MenienieM OMBITOB MO U3YyUEHUIO
HACIIEI0BAaHUs OJHOU Mapbl
IIPU3HAKOB y TOPOXa IIOCEBHOTO.

http://sbio.info/
http://biologylib.ru/catalog/

http://mglinets.narod.ru/

TIpUBIICYCHUE BHUMAHHS
00y4JaronMXcst K IEHHOCTHOMY aCIIeKTy
3ydaeMbIX

Ha ypOKax sIBJICHUH, OpraHu3anus ux
[paboTHI ¢ Moy4yaeMoi Ha ypoke
COLIMANIbHO 3HAYNMOU HH(pOpMaLner —
MHUITANPOBAHKE ee 00CYKACHNS,
BEICKa3BIBAHUSI O0YJAIOIIMMICS CBOETO
IMHEHHS 110 €€ OBOY, BBIPaOOTKHI
CBOETO K HEW OTHOILICHHS,

- HCTIOJIb30BaHUE BOCTIUTATENbHBIX
BO3MOYXHOCTEH COJIePIKaHUsI yIeOHOTO
[peaMeTa Yepe3 JeMOHCTPALIUIO
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

IUTOTCHCTUYCCKasa OCHOBA», «3aKOH YHUCTOTHI

rameT».
Obopyoosanue: MOJETH-

allIIMKaIun «MOHOFI/I6pI/IHHO€ CKpCIIMBAHUC),

«HemnonHoe noMuHMpOBaHKE»; repbapuit
«I"opox moceBHOW»

PackpbIBaTh CozlepyKaHUE 3aKOHOB
ennHoo0pa3us rTHOPUIOB IIEPBOTO
TIOKOJICHUS ¥ 3aKOHA paclien-
JICHUSL.

OOBSICHATB TUIIOTE3Y YHCTOTHI
ramer.

3amuceBaTh CXEMBI
MOHOTHOPHAHOTO CKPEIMBaHH,
OOBSCHATH €ro LUTOJIOTHYCCKHE
OCHOBBI M peLIaTh TeHETHYCCKUEC
3aJa4i HAa MOHOTHOPHIHOE
CKpeIUBaHNe

00yJaroIMMCs IPUMEPOB
OTBETCTBEHHOT'0, IPaXIaHCKOTO
[TOBEJCHHUS, TIPOSIBIICHUS
[METTOBEKOITIOONS U TOOPOCEPICIHOCTH,
[@epe3 moabop COOTBETCTBYIOLINX
[TEKCTOB IS UTSHUS, 3a1a4 UL
[peTIeH s, TPOOIEMHBIX CHTYaIUi

Ini1st 0OCy>XIeHus B Kilacce;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX
(bopM pabOTHI C 0OYUIAIOLTIMUCS:
MHTEJICKTYaIbHBIX UID,
CTUMYJIMPYIOIIHX [T03HABATEIbHYIO
IMOTHBAIIMIO 00yJaIOIINXCS;

23. IurudpugHoe
CKpelIUBaHHe. 3aKOH
HEe3aBHCHMOT0
HAaCcJIe0BAHNUS MPHU3HAKOB

)

JurubpugHoe ckpemmBaHue. 3aKoH
HE3aBHCHMOTO HACJICIOBaHHs IPU3HAKOB.

[{uToreHeTn4eCKUEe OCHOBBI JUTHO-PUIHOTO
CKpellMBaHusl. AHaAIM3UPYIOIee CKpelIUBaHUe.

Hcnonp3oBaHue aHATU3UPYIOLIETO
CKpeLIUBaHUs JJIs OIpe/ie/IeHHs TeHOTUIa
ocobn.

JeMoncTpanuu:

Tlopmpemur: T'. Mennenb.

Tabauysl u cxemvl: «Aurnd-pugHOE
cKpenuBaHuey, «L{uTomorniaeckine 0CHOBEI
JIUTHOPHITHOTO CKPEIUBAHUS.
Obopyoosanue: MOJICITb-aITUTHKAIHS
«JluruOpuiHOE CKpeIBaHUe»

PackpriBaTh comepxaHnue TEpPMHHOB
Y TIOHATUH: TUrHOpHUIHOE
CKpelllMBaHue, aHAIM3UPYIOLIee
CKpelliBaHue.

OnuceIBaTh ONBITEI I'. Menaens o
HU3YYCHHUIO HACJIEZIOBAaHUS JIBYX Hap
MIPU3HAKOB y TOPOXa IMOCEBHOTO.
PackpriBath comepxanue 3aKoHa
HE3aBHCHUMOI'0 HACJIEIOBAHMUS
MIPHU3HAKOB.

[IpumenaTs MaTeMaTH4YEeCKUN
pacyér c momMouIbIo MEeTo1a
TEPEMHOXKEHUS BEPOSITHOCTEH U
3aIUCh C TIOMOIIIBIO
(EHOTHITHYECKUX PATUKAIOB
pacIIerIeHus TPU3HAKOB Y
MTOTOMKOB 110 (peHOTHITY U
TeHOTHUILY.

3anuceIBaTh CXEMBI TUTHOPHIHOTO
CerL[Il/IBaHI/Iﬂ, O6'b$lCH5{Tb ero
HOUTOJIOTHYCCKUEC OCHOBBI U pemaTb
TCHETHYCCKHE 3a7aun Ha
JTUTHOpUIHOE CKpEIIMBAHNE

https://resh.edu.ru/
https://multiurok.ru/

http://nauka.relis.ru/

ITUTAKTHYECKOTO TeaTpa, Iie
MOJTy4eHHBIC Ha YPOKE 3HAHUS
OOBITPBIBAIOTCSA

B TeaTPaIbHBIX IIOCTAHOBKAX;
JTUCKYCCUI, KOTOpPbIE Jal0T
00yJaronIMMcsi BO3MOKHOCTD
MPUOOPECTH ONBIT BEJCHHS
KOHCTPYKTUBHOTO IMAJIOTa; IPYIIIOBOM
[paGoTHI MM paboTHI

B rapax, KOTOpBIE y4aT 00y4arouxcs
KOMaHJIHOH paboTe M B3aMO/ICHCTBHIO
C IpYTUMH 00YJaIOIAMICS;

- BKITIOYEHHE B YPOK HIPOBBIX
[ponexyp, KOTOPbIe TOMOTAIOT

MO/ /Iep>kaTh MOTHBAIHIO O0YJAIOIINXCS
K TIOJTy4EHHIO 3HaHWH, HaJa)KUBaHUIO
MO3UTHBHBIX MEXIJIMYHOCTHBIX
OTHOIIICHUH B KJIacCe, TOMOTal0T
[yCTaHOBJICHHIO T00pOIXKeTaTeIbHON
aTMOC(ephI BO BpeMs YpOKa;

- OpraHu3anys megcrea
MOTHBHPOBAHHBIX ¥ 3PYANPOBAHHEIX
00yJaroIIIXCst

Ha/ UX HEYCIICBAaIOIIMMHU

24. CuemieHHoe
HacJie/IoBaHHe IPU3HAKOB

(14)

CrerieHHOE Hacie0BaHue Ipu3HaKoB. Pabora
T. Moprana 1o cLUerIeHHOMY HacJIeJOBaHUIO

I'CHOB. Hapymem/le CHECIIJICHUS 'CHOB B
PE3yJIbTaTE KPOCCUHI'OBEPA.

PackphriBaTh coiepKaHie TEPMUHOB
Y TIOHSITHI: CLICTUICHHOE
HacJIeI0BaHKe TPHU3HAKOB,
pEKOMOMHAIINS TEHOB,

http://www.planetashkol.ru/
http://nrc.edu.ru/est/r4/index.html
https://multiurok.ru/

0JIHOKJIACCHUKAMH, JAIOLIEro
00yJaroLIMMCS COLIMAIBHO 3HAUYMMBbIH
OIIBIT COTPYAHUYECTBA U B3aNMHOM
OMOIIIY;
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

XpoMOCOMHas TeOpUsI HACIEACTBEHHOCTH.
I'eneTnueckue KapThl.

JdeMoncTpanuu:

Ilopmpemur: T. Mopras.

Tabauyvt u cxemor. «Meitosy, «['eHeTHUECKHE
KapThl pacTeHHUH, )KUBOTHBIX U YEJIOBEKAY,
«B3anmoelicTBHe aIUIeNbHBIX TEHOBY.

TeHETHYECKHE KapThl XpPOMOCOM,
MOpTraHHJa.

HassiBaTh OCHOBHBIC MTOJIOKEHUS
XPOMOCOMHOM T€OpUHU
HacnenctBeHHocT T. Moprana;
PackpeIBaTh coaeprkanue padoTsl T.
Moprana no cuernjieHHOMY
HACJIEJOBAHUIO T€HOB U MTPUUNHBI
HapyUICHUS CLCTUICHUS MEXIY
reHaMu.

3anucrIBaTh CXeMbI CKPELIMBAHHS
MIPH CLEIUICHHOM HacJeJOBaHHH,
OOBACHATH IPUIHHBI
PEKOMOMHAIIMN T€HOB, OTIPEIEIATh
YUCJIO TPYII CUEIUICHUS T€HOB;
peuarh reHeTHYeCKue 3a1a4u Ha
CIICTJICHHOE HACJICOBaHKE

- MHULIMMPOBAHHE U MOAEPIKKA
MCCIIeJOBATEIBCKON IEATENbHOCTH
00yJaroINXCst

B paMKax peanu3aliyd UMU
MHMBHAYaIbHBIX M TPYHIIOBBIX
MCCIIEe0BATEIbCKUX IPOEKTOB, YTO IaCT
00yJaroIIMMCsT BO3MOXKHOCTb
MPHOOPECTH HaBBIK CAMOCTOSTEITEHOTO
[PELICHUS TEOPETHYECKO TTPOOIIEMBI,
HABBIK TEHEPUPOBAHHS M O(OPMIICHUS
COOCTBEHHBIX HJIEii, HABBIK
[YBa&XXHTEIBHOTO OTHOIICHUS K 4yKUM
naesM, opOpMIIEHHBIM B paboTax
IMpyrux uccrenoBaTeseil, HaBbIK
ITyOGIMYHOTO BBICTYIUICHUS TIEpen
ayZnUTOpHEH, apryMeHTHPOBAHUS U
OTCTAMBaHMS CBOECH TOUKHU 3PCHUSL.

25. I'eHeTHKA MmoJia.
Hac/sienoBanue npu3HaKkoB,
CIeMJIEHHBIX

¢ mosioM (1 4)

I'eneruka nona. XpoMOCOMHOE ONpeJielieHHe
1oj1a. AyTOCOMBI U II0JIOBBIE XPOMOCOMBI.
I'omorameTHsle U reTeporaMeTHbIE OpPraHU3MBbI.
HacnenoBanme npru3HaKkoB, CHETUICHHBIX C
TIOJIOM.

JeMoncTpanuu:

Ilopmpemur: T'. Mennens, T. Mopran, H. W.
Basuinos.

Tabnuywst u cxemol: «I'eHeTHKA TTOTaY,
«3aKOHOMEPHOCTH HacJeJOBaHMUs,
CLETJIEHHOT' O C M0J0M», «KapHoTHIIbl uenoBexa
1 )KAUBOTHBIX»

PackpbIBaTh coepkaHnue TEPMHHOB
Y TIOHSITUH: XPOMOCOMHBIN Ha0OoD,
ayTOCOMBI, TIOJIOBBIC XPOMOCOMBI,
TOMOTaMETHBIN IT0JI,
reTeporaMeTHBI oI, CIETUIEHHOE
C TIOJIOM HacJe0BaHHe IPU3HAKOB.
OOBSACHATH LIUTOJIOTHIECKUE
OCHOBBI XPOMOCOMHOTO MEXaHHU3Ma
OTIPENIENICHHS TI0JIa Y PA3IUIHBIX
OpPraHU3MOB.

CpaBHHBATh 3aKOHOMEPHOCTH
HACIIeIOBaHUs ITPU3HAKOB,
CIIETJICHHBIX U HE CIETUIEHHBIX

C IIOJIOM.

Pemrats reneTHUecKue 3a0aun Ha
HACJIeZI0BaHUE CLEIUIEHHBIX C
0JIOM TTPU3HAKOB

https://multiurok.ru/

https://resh.edu.ru/
http://www.biology.ru/

26. U3MeHYnBOCTb.
HenacaeacrBenHast
n3MeHYnBOCTH (1 1)

N3meHunBOoCTh. BUIbl N3MEHUYHMBOCTH:
HEHACJIEICTBEHHAs U HacleacTBeHHas. Posb
cpelbl B HEHACEICTBEHHOW U3MEHUYUBOCTH.
XapakrepucTrka MOAU(UKAITHOHHON
U3MEHYUBOCTU. BapuanoHHbIi psx U
BapualMoHHas kpuBasi. Hopma peakuuu

PackprIBaTh coleprkaHie TEPMHUHOB
Y TIOHATHUH: N3MEHYUBOCTb,
HacJIeACTBEHHAs! H3MEHUNBOCTB,
HEHACJIeJICTBEHHAs] H3MEHIHBOCTD,
MOIH(HUKAIMOHHAS H3MEHIHBOCTD,
BapUAILOHHBII PSJ, BapHAIlMOHHAS

http://www.biology.ru/
https://bio.1sept.ru/
https://www.shio.info/

http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologi

ya
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

npu3Haka. KomaecTBeHHBIC U KAYECTBCHHEIC
MIPHU3HAKHU U X HOpMa peakiun. CBoWcTBa
MOTU(PHUKAMOHHON N3MEHUYHUBOCTH.
JemoncTpanuu:

Tabnuyvt u cxemvl: «BUIbI H3MEHYHUBOCTHY,
«MonudrkannoHHas U3MEHYUBOCTD.

KpUBas, PU3HAK, HOPMa PEaKIInH,
KOJIMYECTBEHHBIE U KaYeCTBEHHBIE
MPHU3HAKH.

Knaccudunuposats BHIBI
HM3MEHYMBOCTH U BBISIBIIATH UX
OHOJIOTHYECKHE 0COOEHHOCTH.
[Iepeuncnsate cBoicTBa
MOIUGHUKALIMOHHO N3MEHUYHBOCTH
U OOBSICHATH €€ 3HAUEHHE ISt
OpPraHU3MOB.

Pasznnyath KOJIMYECTBEHHBIE U
Ka4eCTBCHHBIC IPHU3HAKH; CTPOUTH
BapHAIMOHHBIN PSI,
BapHAIOHHYIO KPUBYIO,
BBIYHUCIIATE CpeIHEE 3HAUCHHE
MpHU3HaKa

http://bio-slovar.ru/

27. HacnencrBeHHast
u3MeHYuBocTh (1 1)

HacnencrBeHHast, WM TeHOTUIIYECKAs,
M3MEHYUBOCTh. KOMOMHATHBHAS H3MEHYH-
BOCTb. Meil03 1 NOJI0BOI! Mpoliecc — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTH. MyTallMOHHas
M3MeHYHBOCTh. Kitaccuukanus MyTanuii:
TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1
MPUYHMHBI MyTallil. MyTareHHbIe (PaKTOPBI.
3aKOH rOMOJIOTHYECKUX PSAIOB B
HacJeCTBeHHOM u3menunBoctu H. U.
Basunosa.

BHesinepHas HacneICTBEHHOCTD 1
HU3MEHYHUBOCTD.

JeMoHcTpanuu:

Hopmpempwi: I'. ne ®pus, H. 1. BaBunos.
Tabauyvl u cxemul: «MyTalMOHHAS
A3MEHYUBOCTBY.

PackprIiBaTh comepxaHue TEpPMHHOB
M MIOHSATHUI: HACJIEICTBEHHAS
HM3MEHYMBOCTh, KOMOMHATHBHAS
HU3MEHYUBOCTD, MyTAI[HOHHAS
HU3MEHUYUBOCTh, MYTaHT, MyTallHU:
TeHHBIC, XPOMOCOMHBIE, TCHOMHBIE;
TOJTUIION NS, aHCYTUIOUINS,
MyTareHsl.

XapakTepu30BaTh HACIECICTBEHHYIO
HM3MEHYHBOCTD; (POPMYITHUPOBATH
3aKOH TOMOJIOTHYECKUX PAJOB B
HACJIEICTBEHHON M3MEHYNBOCTH

H. U. BaBwiioBa u 00BsACHATH €0
3HAYCHHE I OMOJIOTHH U
CEJICKIINH.

Knaccudunuposars MyTanum:
TeHHBIE, XDPOMOCOMHBIE, TCHOMHBIC
— ¥ IPUBOJUTH TIPUMEPHI MyTaIlHH.
OOBSICHITH IPUYNHEI
BO3HHKHOBEHUS MYTaIlHid, pOITb
(haKTOPOB-MyTareHoOB.

CpaBHUBATh BUIbl MyTalluii;
BBISIBJSITH TIPUYNHBI

http://medbiol.ru/
http://nrc.edu.ru/est/r4/index.html

http://depsamobr.ru/node/348.html
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

HacJIeACTBEHHOH H3MEHIUBOCTH,
HUCTOYHUKH MYTareHoB B
OKpY>Karomei cpeze (KOCBEHHO)
XapakTepu30oBaTh BHESAIEPHYIO
HaCJIeACTBEHHOCTh U H3MEHUMBOCTh

28. 'eHeTHKA 4e10BeKa

1)

I'enetnka venoseka. Kapuorum uenoBeka.
OCHOBHBIE METOJIbI TCHETUKH Y€JIOBEKa:
reHeaoru4ecKuii, OJU3HEIOBEI,
LUTOTCHETHYECKHH, OMOXUMHUYECKHHA,
MOJIEKYJIApHO-TeHeTHYeckuil. COBpeMEHHOE
ompeeNieHEe TeHOTHIIA: TOJTHOTEHOMHOE
CEKBCHHPOBAHKE, FTCHOTUITPOBAHKE, B TOM
gucie ¢ momoinpto [11P-ananmza.
HacnenctBeHHbIe 3a001€BaHNS YEIOBEKA:
TEHHBIE

0oJie3HH, 00JIE3HH C HACIEACTBEHHOMN
MIPEPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
6ome3nn. CoMaTHYECKHe U TeHEPaTHBHEIC
mytarud. CTBONOBEIE KiIeTKU. [TpuHIHITEL
3I0pOBOTO 00pa3a >KU3HH, TUATHOCTHKH,
MPOGUIAKTAKA U JICICHUS] TCHETHUCSCKUX
6ose3neil. MeIMKO-TeHETHUECKOE
KOHCYJIbTHPOBaHKE. 3HAYCHUE MEAUITHHCKOM
TCHETHKH B MPEIOTBPANICHUH U JICUCHUH
TeHETUYECKHUX 3a00JIeBaHUH YeIOBEKa.
JeMoncTpanuu:

Tabrauywsr u cxemor: «HacnenoBanue pesyc-
(baxTopay, «['eHeTHKa TPYIIT KPOBH».

PackpeiBath cosepxaHue TEPMHHOB
Y TIOHSTHH: KAPHOTHIT YEJIOBEKa,
LIUTOTEHETUYCCKHIA METO/I,
TeHEAIOTUISCKHUI METO/I,
OHOXUMUYCCKUN METOI,
OJIM3HEIOBBIA METO/I,
HaCJIEICTBEHHbIE 0OJIE3HU
(MOHOTEHHEBIE, C HACTICICTBEHHOMN
MPEPACTIONIOKECHHOCTIO,
XPOMOCOMHBIE), METUKO-
TCHETHYECKOEC KOHCYJILTHPOBAHHE.
[epeuncnats ocobeHHOCTH
W3y4YCHHS TEHETHKH YEJIOBEKa;
MIPUBOIUTH PUMEPHI
HACJIeICTBEHHBIX 3a00JIeBaHUI
YeNI0BEKa, XapaKTepH30BaTh
METO/BI UX MPO(UIAKTHKHY;
000CHOBBIBATh 3HAYECHHE MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHHUS.
BELIBIATE U CpaBHUBATH MEKAY
0001 TOMHUHAHTHBIE K
peleccCHBHBIE TPU3HAKA YEIOBEKA.
CocCTaBIIsATh U aHANU3UPOBATH
POIOCIIOBHBIC YeIOBEKa

https://resh.edu.ru/
https://multiurok.ru/

http://nauka.relis.ru/

TEMA 7. CEJEKIUSI OPTAHU3MOB. OCHOBBI BUOTEXHOJIOTUH (3 u)

29. Cesekuusi Kak HayKa H
npouecc (1 u)

Cereknus Kak HayKa M Imporiecc. 3apokaeHne
CeNIeKIUH U JoMecTukanus. Yuenne H. 1.
BaBuiioBa o 1ieHTpax MpoOUCXOKICHUS U
MHOT000pa3usi KyJIbTYpHbIX pacTeHuil. LIeHTpbI
MPOUCXOXKICHHS TOMAITHUX KUBOTHBIX. COpT,
1opoJia, ITaMM.

JdeMoHcTpanuu:

PackpsIBaTh comepxKaHie TEPMHHOB
1 TIOHATHH: CeNeKIHs, COPT,
NOPOJa, ITaMM, JOMECTHKALUS,
WIN OJOMAIIHUBaHKE, LIEHTPHI
MHOT000pa3usi ¥ IPOUCXOXKACHUS
KYJBTYPHBIX PACTCHUH 1
JKMBOTHBIX, THOpUAN3aNNs,

https://uchebnik.mos.ru/catalogue?subje

ct_ids=57
http://fcior.edu.ru/-

- YCTAHOBJICHUE JI0BEPUTENIBHBIX
OTHOIIEHUH MEXKy MeJarorn4ecKumM
[PabOTHUKOM

1 ero o0ydJaronMHucs,
CIIOCOOCTBYIOIUX MO3UTHBHOMY
BOCIIPHSATHIO 00YYaIOINMUCS
[TpebOBaHmii U MPOCHO MEAArOrMIECKOTO
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https://resh.edu.ru/
https://multiurok.ru/
http://nauka.relis.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=57
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http://fcior.edu.ru/-

Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

Ilopmpemer: H. Y. BaBunos.

Tabauysr u cxemor: KapTa «L{eHTpHI
MHOT000pa3Hs ¥ MPOUCXOXKAECHUS KyIbTYPHBIX
pactenuii», «Ilopoabl TOMaITHUX )KUBOTHBIX»,
«Copra KyIbTypHBIX paCTEHUN».

HCKYCCTBEHHBII 0TOOP.

Has3biBaTh 1 cpaBHUBATh OCHOBHBIE
9Tambl Pa3BUTHUS CENEKLIUH.
W3znarate yuenue H. U. BaBuiosa o
LEHTPax MPOUCXOXKICHUS
KyJIbTYPHBIX PACTCHHMIT; pa3ndaTh
LIEHTPHI HA KapTe MHUPA, CBSI3BIBATH
HX MECTOIIOJIO’KEHUE C OYaraMu
BO3HUKHOBEHHS APEBHEHIIINX
nuBnnm3anuil. CpaBHUBATH cOpTa
KyJIbTYPHBIX PACTEHHUH, TIOPOIBI
JOMAIIHHUX KUBOTHBIX U UX AUKHX
TIPEKOB.

OLeHuBaTh POJIb CEIEKLUY B
o0ecreueHH: IPOAOBOIbCTBEHHON
0€30I1aCHOCTH 4eJIOBEYECTBA

[pabOTHMKA, TPUBJICYCHUIO UX BHUMAHUS
K 00Cy’kaeMoii Ha ypoke HHdopMarlmy,
AKTHBU3AL[MU UX [T03HABATEIBHOM

e TenbHOCTH;

- OOy XKIeHNne 00yJaroNUXCsl
COOJIONATh HAa YPOKE OOMICTIPUHSATHIE
[HOPMBI TIOBEIEHMS, ITPaBHJIa OOIIEHHS
CO cTapIIiMH (TIeAarorHIecKIMI
[paOOTHUKAMH)

1 CBEpCTHUKAMU (0OyJaroIiMuUcCs),
[IPUHIUIB Y4eOHON THUCIUIUTHHBI

M caMOOpraHU3alHy;

- IPHUBJICYCHNE BHUMAHHUS
00yJarOIMXCsl K ICHHOCTHOMY aCIIeKTy
M3y9daeMbIX

Ha ypoKax sIBJICHHH, OpraHn3anus ux
paboTBI C IOTy4aeMOil Ha YpOKe

30. MeToabl ¥ JOCTHKEHUS
ceJIeKIIMU PACTeHU 1
JKMBOTHBIX

1w

CoBpeMEHHbIE METO/IbI CEJIEKIIUU. MacCOBBIN 1
WH/IUBUyaJbHBIA OTOOPHI B CEIEKIIUHI
pacTeHui U )KUBOTHBIX.

OreHka 3KcTepbepa. bam3KkopoacTBeHHOE
CKpenrBaHue — MHOpuauHT. Yncras THHUS.
CkpeuBanue YMCThIX JIMHUH. ['eTeposuc, min
rubpuaHas cuna. Hepoacrsennoe
CKpeluBanue — ayropuauar. OTnanéHaas
rubpuauzanus u e€ ycrexu. MckyccTBeHHbIN
MyTareHe3 M MOyYeHHE MOTUITIOUIOB.
JlocTrxKeHHs CeleKIUN pacTeHUH, )KUBOTHBIX U
MHKPOOPTaHU3MOB.

JeMoncTpanuu:

Iopmpemwr: 1. B. Muuypum, I'. J1.
Kapneuenko, M. @. lBaHoB.

Tabnuywvt u cxemol: «OTnanéHHas
rubpuauzanusy, «Padote! akagemuka M. @.
HBanoBay, «[loaummongusy.

PackprIBaTh comepxaHue TEPMHHOB
Y TIOHATUH: HCKYCCTBEHHBIN 0TOOD,
MacCOBBIH 0TOOP, HHIUBHIYAIbHBIN
oTOOp, IKCTEPBED,
OIM3KOPOJICTBEHHOE CKPEIMBAHNE,
YHCTas JIMHUS, TETEPO3NC,
HEPOJICTBEHHOE CKPEIINBAaHUE,
HCKYCCTBEHHBIH MyTareHes,
TIOJTATIIONTBL.

CpaBHUBATH (HOPMBI
HCKYCCTBEHHOTO O0TOOpa
(MaccoBOTO ¥ HHAWBUIYAIBHOTO),
BUJIBI THOPUAN3ALINH
(6TM3KOPOACTBEHHOM |
OTIANEHHOM), CIOCOOBI MOJYYEHUS
HOJIUITIIONIOB.

[TpuBOIUTE PUMEPHI JOCTHXKEHUH
CENIeKIIUH PACTEHUH U KHUBOTHBIX

http://www.eco.nw.ru/
http://www.planetashkol.ru/
http://nrc.edu.ru/est/r4/index.html

COLIMANIbHO 3HAYUMON HH(pOpMAaLIel —
MHUITINPOBAHKE e¢ 00CYKACHNS,
BEICKA3BIBAHUSI O0YJAIOLIMMHECS CBOETO
IMHEHHS 110 €€ OBOY, BBIPaOOTKHI
CBOETO K HEW OTHOIIICHHS,
- NCTIOJIb30BaHHE BOCITUTATENBHBIX
BO3MOYXHOCTEH COJIepKaHusI y4eOHOTO
npenMeTa 4epe3 IeMOHCTPALHIO
00yJarOIIMMCS TPUMEPOB
OTBETCTBEHHOTO, TPAXKJAHCKOTO
TTOBE/ICHNS, IPOSIBIICHUS
[MEIOBEKOITIOOHS U TOOPOCEPACYHOCTH,
uepe3 MoA00p COOTBETCTBYIOLINX
[TEKCTOB /IS UTSHUs, 3a1a4 JUIs
[peLIeHNs, TPOOIEMHBIX CUTYaLUi
Iist 00CYKICHHS B KJIacce;
- IpUMEHEHNE Ha YPOKE HHTEPAKTHBHBIX
(bopM pabOTHI C 0OYUIAFOLITIMUCS:
HTEJIEKTYaJIbHBIX UTD,

31. buoTexHoJIOTUsl KaK
oTpacjb npoussoactsa (1 1)

BroTexHONIOTHS Kak OTpacis MPOU3BOJICTBA.
I'ennast nmxeHepus. DTarbl CO3MaHUSL
pexom6OunanTHOU JJHK 1 TpaHCreHHBIX
opranu3moB. Kiierounas HH)XeHepHsL.

PaCKpLIBaTI) COoACpIKaHNE TEPMUHOB
W TIOHSTUH: 6I/IOTCXHO.HOFI/I$I,
KIJIETOYHAs MHIKCHEPUSL, T€HHAA
WHXXCHEPHA, KIOHUPOBAaHUE,

http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologi

CTUMYITHUPYIOIIHX [TO3HABATEIBHYIO
MOTHBALIUIO 00YYaIOIUXCS;
ITMIaKTHYECKOTO TeaTpa, rae

ya
http://bio-slovar.ru/

[OJTy4eHHbIe Ha YpOKe 3HaHUA
OOBITPBIBAIOTCA
B TEATPATBbHBIX IIOCTAHOBKAX;

58



http://www.eco.nw.ru/
http://www.planetashkol.ru/
http://nrc.edu.ru/est/r4/index.html
http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologiya
https://foxford.ru/catalog/courses/biologiya
http://bio-slovar.ru/

Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coiepkaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH
o0y4yarouuxcs

DJIeKTPOHHBIE 00pa30BaTEIbLHbIE
pecypcbl

JlocTHkeHNe TUYHOCTHBIX
pe3yJbTaTOB B PaMKaxX peaanu3anuu
moayas «IIko/bHBIH ypox»
padoueii nporpammbl Bociutanust
(mo pa3nenam)

Knerounsie KynpTypbl. MUKpPOKIOHAIBHOE
pa3MHOXXeHHe pacTeHuid. Kilonnposanue
BBICOKOIIPOTYKTUBHBIX CEIIbCKOXO03SHCTBEHHBIX
OpPTaHU3MOB. DKOJOTHUECKUE U ITHIECKHE
mpo6aeMsr. MO — reHeTHYCCKH
MOTU(PHUIUPOBAHHBIC OPTaHU3MBI.
JemoncTpanuu:

Tabauyvt u cxemovl: «OOBEKTHI
OnoTexHonornmy, «Kierounsle KyIbTyphl U
KIIOHHpOBaHMey, «KoHcTpynpoBaHue 1
MEPEHOC TEHOB, XPOMOCOM»

TpaHcreHHble opranusmel, [ MO
(reHeTHYECKH MOIH(DULIPOBAHHBIC
OpTaHU3MBI).

XapaxTepu30BaTh OHOTEXHOIOTHIO
KaK OTpacib IIPOM3BOJICTBA,
OCHOBHEIE IOCTHXXEHHSI OHOTEXHO-
JIOTHH B 001acTn
MIPOMBILIIEHHOCTH, CEBCKOTO
XO3SIHCTBA M MEITUIIMHBI
ITepeducnaTh U XapaKTepH30BaTh
OCHOBHBIC METO/IbI ¥ JOCTHIKCHUS
OUOMHXEHEPHN.

O6CyKIaTh SKOJIOTHUYECKUAC U
STHYECKHE aCIIEKTHl HEKOTOPBIX
HCCIe0BaHUN B 00JIaCTH
OMOTEXHONOTHHU (KJIOHUPOBAHMUS,
HCKYCCTBEHHOT'O OIUIOZIOTBOPCHUS,
HaIpaBJICHHOTO N3MEHEHHS TEHOMa
U CO3aHUsI TPAHCTEHHBIX
OpraHU3MOB)

IMCKYCCHUI, KOTOPBIE Jal0T
00yJaroIMMcsi BO3MOKHOCTD
MPUOOPECTH OMBIT BEJCHHS
KOHCTPYKTHBHOTO JHAJIOTa; TPYIIIOBOI
[paGoTHI MM paboTHI

B ITapax, KOTOPBIE ydaT 00yJaroIuxcs
KOMaHJTHOH paboTe U B3aNMOJICHCTBUIO
C IpYTUMH 00YYaIOIIUMHUCS;

- BKITIOYEHHE B YPOK HIPOBBIX
[pouexyp, KOTOpbIe TOMOTal0T

Mo Iep>kaTh MOTHBALHIO O0YUJaIOIINXCS
K TIOJTy4EeHHIO 3HAHUH, HAJTaXKMBAaHHIO
MTO3UTHBHBIX MEKINIHOCTHBIX
OTHOIIICHUH B KJIacCe, IIOMOTal0T
[yCTaHOBJICHHIO T0OpOXKeTaTeIbHOM
aTMOcdepsl Bo BpeMs ypoKa;

- opraHu3anys megcraa
MOTHBHPOBAHHBIX M 3PYAUPOBAHHBIX
00yJaroIIIXCst

HaJl MX HEYCHEBAIOIIMHU
0THOKJIACCHUKaMH, AIOIIET0
00Y4JarOLIMMCS COIIMATBHO 3HAYMMBIH
OTIBIT COTPYAHUYECTBA ¥ B3AUMHOMN
MOMOIIIH;

- THAIIMAPOBAHNE U MOJIEPIKKa
MCCIIeA0BATENBCKON EATEBHOCTH
00yJaroIIIXCst

B paMKax peau3aliiy HMH
MHMBUTyalbHbBIX U TPYIIIOBBIX
MCCIIEI0BATEBbCKHIX MIPOEKTOB, YTO IACT
00yJarOIIMMCS BO3MOXKHOCTD
MPUOOPECTH HABBIK CAMOCTOSITEILHOTO
[PETIIEHNST TEOPETHIECKON TPOOIEMEL,
HaBBIK T€HEPHPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX MJIeH, HABBIK
[YBaXXHTEIIBHOTO OTHOIICHHUS K Ty>KHM
mesiM, 0popMIICHHBIM B paboTax
IIpyrux uccremoBaTeseil, HaBbIK
l'ly6J'[I/IqHOFO BBICTYIJICHUS TIEPES
ayUTOpHEH, apryMEHTUPOBAHUS U
OTCTAMBaHMS CBOEH TOUKHU 3PCHUSL.
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Tema, pa3nen kypca,
KOJIHYECTBO 4YacoB

Hpenmen{oe coaeprkaHue

OCHOBHbIE BH/IBI 1€ATETLHOCTH
odyvaoumxcst

DJIeKTPOHHBIE 00pa3oBaTe/IbHbIE
pecypchl

JocTHkeHHne JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajanu3aluu
MoayJis «lIkoabHBIA ypoKk»
padoueii nporpammsbl Bocnuranus
(mo pazenam)

TEMA 1. 9BOJIOIINOHHAS BUOJIOTUSI (9 4)

1. IBoJIONNS U METOABI €€
usyuyenus (1 1)

[IpeamockuTKn BOSHUKHOBEHHS 3BOTIOIIUOHHOM
TEOpHH. DBONIOIIMOHHAS TEOPUS U €€ MeCTO B
Ouostoruy. BiusHe 3BOIIOIMOHHOM TEOPHUHU Ha
pa3BuTHE OHOIOTHH U IPYTHX HAyK.
CBuUIeTENBCTBA IBOIOLHH.
[ManeoHTONOrMYeCKHe: MOCIeA0BATENbHOCTh
TOSIBJICHHUS] BUIOB B MAJICOHTOJIOTHYECKOM
JICTOTIMCH, TICPEXOTHBIC (HOPMBIL.
Broreorpaduyeckne: cXoaCTBO U pa3iniue
(dayH u GII0Op MaTEPUKOB U OCTPOBOB.
DMOPHOIOTUIECKHUE: CXOJICTBA M PA3TUUHS
SMOPHOHOB Pa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHHUTENbHO-aHATOMHUYECKHUE:

TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYIUMEHTAPHBIC

Oprassbl, aTaBu3Mbl. MOJIEKY JSIPHO-
OGHOXMMHYECKHE: CXOACTBO MEXaHU3MOB
HACJICICTBEHHOCTH U OCHOBHBIX
METAa00TNICCKUX MYTEeH Y BCEX JKUBBIX
OpraHU3MOB.

JeMoHcTpanuu:

Ilopmpemur: K. Jlunneit, XK. b. Jlamapk, Y.

Hapsun, B. O. Kosanesckwuii, K. M. bap, O.
I'exkens, . Mronnep.

Tabauysl u cxemvi: «Pa3BuTHE OPraHUIECKOTO
MHpa Ha 3emiie, «3apoAblIi HO3BOHOUYHBIX
KHUBOTHBIX», «APXEONTEPUKCH.

PackpeiBath coniepkaHue TEPMHHOB
Y TIOHSITHI: SBOJIIOINSA, IEPEXOTHBIC
dhopmbl, GUTOreHETHYECKHE PSIbI,
BHU/IBI-OHICMUKH, BUIBI-PEUKTHI,
3aKOH 3apO/IBIIIEBOTO CXO/ICTBA,
OHMOTEeHEeTUYECKUI 3aKO0H,
TOMOJIOTHYHBIE U aHATOTMYHBIE
OpraHbl, pyJAUMEHTapHBIC OPTaHbI,
aTaBU3MBI.

[epeuncnsaTh OCHOBHBIC 3TaIbI
Pa3BUTHSA 3BOITIOIMOHHON TCOPHUH.
XapakTepu30BaTh CBUICTCILCTBA
9BOJIIOIMH: TTaJICOHTOJOTHYECCKIE,
Onoreorpaduyeckue,
IMOPHOIIOTHIECKHE, CPABHUTEIILHO-
AHATOMUYECKHE, MOJIEKYIISIPHO-
OHOXMMHUYECKHE.

[IpuBOIUTE IPUMEPHI MTEPEXOTHBIX
($hopM OpraHu3MoB,
(DUITOTEHETHYECKHX PSIIOB.
[MpuBoaANTH POPMYITHPOBKU
3aKOHOB OMOTE€HETHYECKOTO U
3apO/IBIIEBOTO CXOACTBA

http://www.darwinmuseum.ru/
http://www.ancientbeasts.ru/
https://resh.edu.ru/subject/5/

- YCTaHOBJICHHE JOBEPHUTEILHBIX
OTHOIICHUI MEX]Ty MeIarorHIecKiM
[PaOOTHUKOM

1 ero 00yJaIOMIUMHUCS,
CIIOCOOCTBYIOIIUX MTO3UTHBHOMY
BOCTIPHATHIO 00YYarOITIMUCS
TpeGOBaHMI M MPOCHO MMEAArOTUIECKOTO
[pabOTHHMKA, IPUBIICUYCHUIO NX BHUMAHHUS
K 00CYyXIaeMoii Ha ypoke HHOPMAITUH,
QKTHBU3ALMH MX TO3HABAaTEIbHOMN

eI TeTbHOCTH;

- HOOYXXJIeHNE 00YJaroIIuXCsl
coOMmoaaTe Ha YpOKe OOLICTTPUHSATHIE
HOPMBI TTIOBEACHMS, IPABHIIA OOIIECHHS
CO cTapIIMMH (TIeAarorHIeCKUMU
[paboTHUKaMM)

W cBEpCTHUKaMH (00yJaromimMucs),
MPUHIHIBI Y9eOHOI ANCIUTIIHHBL

M caMOOpTraHU3aIHY;

- IpUBJICYCHHE BHUMaHHS
00yJaronMXcsl K IEHHOCTHOMY acCTeKTy
M3y9IaeMbIX

Ha ypoKax SIBIIEHHI, OpraHMu3anus nx
[paboTHI C TTOTy9aeMOi Ha YpOoKe
COIMaIbHO 3HAUMMOH MH(pOpMaIen —
MHULMIPOBAHUE ee 00CYKICHNS,
BBHICKA3bIBaHHs 00YJaIOIIMMUCS CBOETO

2. Uctopusi pa3BUTHS
npeacTaBJIAeHMIi 00
Bosonun (1 4)

DBodtorMonHas teopus Y. JlapsuHa.
[TpennockuTkn BO3HUKHOBEHHS JapBUHU3-Ma.
JIBHXKyIIHME CHIIBI 9BO-JIIOLUU BUIOB 110
JapBuny (M30bITOYHOE pa3MHOXKEHHE TIPU
OrpaHUYEHHOCTH PECYPCOB, HEOIPEAENEHHAS
HM3MEHYMBOCTh, O0pBH0a 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN

0oTOO0D).

PackpbiBaTh copepkaHne TEPMUHOB
U TIOHATHI: CHCTEMATHKa,
€CTEeCTBEHHBIN U MICKYCCTBEHHBIN
oToop.

XapakTepru30BaTh OCHOBHEIC
9BOJIIOLIMOHHBIE UICH, KOHIICTIIIUN 1
TEOPHH; CPAaBHUBATH B3TJISAIbI HA
By 1 3posonuto K. JIunnes, JK.b.

http://www.planetashkol.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/

MHEHHS 110 €€ [TOBOJLY, BEIPAOOTKH
CBOEr0 K HEW OTHOIIEHHS;

- MICIIOJIb30BAHUE BOCIIMTATENBHBIX
BO3MOKHOCTEHN CO/lepKaHus y4eOHOTO
npeaMera yepes IEMOHCTPALIUIO
00y4aroNIMMCsI IPUMEPOB
OTBETCTBEHHOTO, MPAXKIAHCKOTO
[OBENEHHSI, IPOSIBIECHHS
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

Cunteruueckas Teopus 3somorun (CTI) u eé
OCHOBHBIE TIOJIOKEHHSI.

JdeMoncTpanuu:

Tlopmpemui: K. Jlunneit, XK. b. Jlamapk, Y.
JlapBuH.

Tabnuyer u cxemor: «llomymsmnm», «Kapra-
cxema Mapmpyta myreniectsus U. JlapsuHay,
«®DopMbI 6OPEOBI 32 CYIIECTBOBAHHEY,
«EcTecTBeHHBII 0TOOPY,

«MHoroo6pasue cOpTOB paCTEHHI»,
«MHoroo6pasue opo >KUBOTHBIX)

Jlamapxka, Y. lapBuna. OnieHuBaTh
BKJaz JInHHEs B pa3BUTHE
CHCTEMATUKH U OOBACHATH
MPUHIMIB OUHAPHOMN
HOMEHKJIATYpPHI.

XapaxTepu3oBaTh CoJlep)KaHue U
3HAUCHHE HBOJIIOIINOHHON
kouuenuuu XK. b. Jlamapka.
OueHnBaTh €CTECTBEHHO-HAYTHBIE
U COLHANBbHO-3KOHOMHYECKHUE
MPEeANOCHUIKH BOSHUKHOBEHHS
3BOJIIOLIMOHHON Teopuu Y.
JapBuHa.

PackprIBath conepxaHue
9BOJIIOLIMOHHOM Teopun Y.
JlapBuHa; cpaBHHBAThH
HEONPENEIEHHYIO U ONPEAEIIEHHYIO
HU3MEHYUBOCTH, €CTECTBEHHBIN U
HCKYCCTBEHHBII 0TOOD, (OPMBI
0OOpBOHI 32 CyIIECTBOBAHHE.
OmnnchIBaTh HONOKECHHS
CHHTETHYECKON TEOPUH IBOJIIOIINI
(CTD) 1 00BsICHATH €€ 3HAYCHUE
JUIsl OHOJIOT U

4eTIOBEKOIIO0US U J0OPOCEepACHHOCTH,
yepes Mo00p COOTBETCTBYIOLINX
TEKCTOB JUIS YTCHUS, 3a1a4 JULS
[peIIeHNs, MPOOIEMHBIX CHTYalHH

TSt 00CYKAEHHs B KIacce;

- IpIMEHEHHE Ha yPOKE HHTEPAKTUBHBIX
bopM paboTEI ¢ OOyUYAFOIITIMUCS:
MHTEIUICKTYalbHBIX HID,
CTUMYJIUPYIOLIHX NTO3HABATEIBHYIO
MOTHBALIMIO O0YYAIOIINXCS;
ITMIaKTHYECKOTO TeaTpa, Tae
[OJTy4CHHbIE HA YPOKE 3HAHUS
OOBITPBIBAIOTCS

B TeaTpPaIbHBIX TIOCTAHOBKAX;
ITHCKyCCHI, KOTOPBIE TAIOT
00yJaroIIMCsl BO3MOKHOCTh
MPUOOPECTH ONBIT BEICHHS
KOHCTPYKTHBHOT'O JIHAJIOra; TPYHIIOBOH
paboThI WM paboThI

B rapax, KOTOPBIC y4aT 00y4aromuxcs
KOMaHIHOW paboTe U B3aUMOJICHCTBHIO
C IPYrMMH 00Y4YaroIIHMHUCS;

- BKJIIOUEHHE B YPOK HIPOBBIX
poLexyp, KOTOpbIe TOMOTAI0T
MOoJIepKaTh MOTHBALMIO 00YYaIOINXCS

3. Bua: KpuTepuu u
crpykrypa. lonyasiuus kak
3J1eMeHTapHAas eAMHULA
BHJA

@

MuxkposBosronus.

TMomyJ1Ks KaK eMHHULA BUIa 1 SBOJIOLHUH.
JeMoHcTpanuu:

Tabauyvl u cxemor: «llomynanumy,
«MyTanoHHas U3MEHYHBOCTb.

PackpsIBaTh cosiepikaHue TEPMUHOB
Y OHATHIT: MUKPOABOJIIOLHS, BU,
KPHUTEPHH BUJIA, apeaJt, MOMYJISIs,
reHo(OH I, MyTalu1, KOMOWHAIH
T'€HOB.

XapaxTepu3oBaTh BHJ| KaK OCHOBHYIO
CHCTEMATHYECKYIO IHHHILY 1
LETOCTHYIO OHOJIOTHYECKYIO
cucTeMy. BBIENATh KPUTEPUH BUA
(Mopdonormueckui,
(bU3HOTOTHUIECKU, OMOXMMUYCCKHIA,
TCHETHYC-CKUH, YKOJOTHUCCKHH,
reorpaduyueckuii) ¥ IPUMEHITH
KPUTEPUH IJIs OTTUCAHUST KOHKPETHBIX
BH/JIOB.

XapakTepu30BaTh MOMYJSIHIO KaK

http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologi

K ITOJIY4YCHUIO 3HaHPII>i, HaJTa>)KMBAaHHIO
MMO3UTHUBHBIX MCKITUYHOCTHBIX

ya
http://bio-slovar.ru/

OTHOIIECHHH B KJIacce, IIOMOTal0T
[YCTaHOBJICHUIO TOOpOIKEeNaTeIbHON
aTMoCcdepbl BO BpeMsl ypoOKa;

- opranusanus medcraa
MOTHBHPOBAHHBIX M 3PYIHPOBAHHBIX
0Oy4aronmxcs

HaJl NX HEYCIEBAIOIINMHU
OIHOKJTACCHUKAMHU, JIAIOIIero
00yJaroIIIMCsl COITHATEHO 3HAYUMBII
OTIBIT COTPYTHHYECTBA U B3aHMHOW
[IOMOILIY;

o HHHLIHPIpOBaHHe u noanep)KKa
MCCIIeI0BATEIbCKOM JIeITEIbHOCTH
0Oy4aronmxcs
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

CTPYKTYPHYIO €IUHUIY BUJIa U
OBOJIFOLIHU.

OnuceBaTh TMOITYJISIUIO TTO
OCHOBHBIM ITOKa3aTejiaM: COCTaB,

CTPYKTYypa

B paMKaXx peajn3aiii HMA
MHIMBUIyaIbHBIX U TPYIIIOBBIX
MCCIIEI0BATENbCKUX MTPOEKTOB, YTO JACT
00yJaroIIIMCsl BO3MOKHOCTh
PHOOPECTH HABBIK CAMOCTOSITEILHOTO

4. IBMzKyIME CHJIbI
(3J1eMeHTapHbIe (PAKTOPbI)
3poJronuH (1 v)

JlBmxynme crtsl ((hakTopsl) SBOJIONUH BHIOB
B npupoze. MyTalmoHHbIH porecc U
KOMOWMHATHBHAsI N3MEHUUBOCTb.
[NomynsuoHHBIE BONHBI U Apeii] reHOB.
M3omsiums u murpanus.

JdeMoncTpanuu:

Tabauysl u cxemvl: «JBIKYIINE CHIIBI
SBOJIIOLIUN

PackprIBaTh copepKaHue TSPMUHOB
U MIOHATHIT: KOMOWHATHBHAS
W3MEHYUBOCTH, MyTallHH,
MYTalMOHHBIH ITpoLecc,
MOMYJISIIMOHHbIE BOJIHBI, Aperd
TEHOB, M30JISIIUS, MUTPALHN.
XapakTepu3oBaTh 3JIEMEHTaPHBIE
(haKTOPHI SBOIOIMN: MYTaI[OHHBII
npouecc, KOMONHATHBHAS
HN3MEHYUBOCTH, HOMYJISIIINOHHEIE
BOJIHBI, peti() TeHOB, H30JINs,
MHTpanysl.

YcraHaBIuBaTh NPUIHHHO-
CIICJICTBEHHBIC CBSI3H MEXIY
MEXaHU3MOM H Pe3yIbTaTOM
JEUCTBUSI IBHKYIIUX CHIT
(3nemMeHTapHBIX (GaKTOpOB)
IBOJIFOLIHN

https://bio.1sept.ru/
https://www.shio.info/

https://www.google.com/url?q=http://w
ww.informika.ru/text/database/biology

CILICHUSI TEOPETUUECKOM TIPOOIEMBI,
HABBIK TEHEPUPOBAHHS U 0)OPMIICHHS
COOCTBEHHBIX HJICit, HABBIK
[YBaXXHUTEIBHOTO OTHOIICHHUS K TyKHM
naesM, 0pOpPMIICHHBIM B paboTax
IMpyrux ucciienoBaTeeil, HaBbIK
MyOJUYHOTO BHICTYILICHUS TTEPE]
ayTUTOpUCH, apTyMECHTUPOBAHUS 1
OTCTauBaHHsI CBOCH TOYKH 3PEHHUSI.

5. EctecTBeHHBIii 0TOOp U
ero gpopmsl

1w

EcrtecTBeHHBII 0TOOP — HanpaBIAIOMHKN GakTop
9BOJIIOLIU. POPMBI €CTECTBEHHOTO 0TGOPA.
JeMoncTpanuu:

Tabauywsl u cxemvl: «EcTeCTBEHHBI 0TOOPY,
«bopr0a 3a cymiecTBoBaHHE

PackpsIBaTh copepxKaHue TEPMUHOB
U TIOHSTHI: €CTeCTBEHHBII 0TOOD,
0opnr0Oa 3a CylecTBOBaHHE.
OmnnceIBaTh MEXAHU3M AEHCTBHS
€CTECTBEHHOTr0 0TO0pa.
Xapaxtepu3oBaTh GOpPMEI
€CTECTBEHHOT0 0TOOpa (IBIKYILINH,
CTaOMIN3UPYIOIIHH,
JIU3PYNTUBHEIN) ¥ CPaBHUBATH UX
MEXIY COOOM.

XapakrepuzoBats 60pn0y 3a
CYIIECTBOBAaHUE U CPAaBHUBATH €€
BUBI (MEXKBHIOBAS,
BHYTPHBHI0Bast, 00pb0a ¢
HeOIaronpusATHEIME (haKTOpaMu
BHELIHEH cpelibl)

https://www.coursera.org/
https://physicon.ru/eor-list/6-biologija
http://www.repetitor.1c.ru/online/disp.as

p?10;2
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

6. Pe3y.]'ll>TaTl>l 3BOJIIOIIUHA:
HpﬂCHOCOﬁJ’leHHOCTb
OPraHu3sMoB
Bnnooﬁpamna}me

1)

ITpucnoco6IeHHOCTh OPIraHU3MOB KaK Pe3yJIbTaT
sBomronnu. [Ipumeps! npucnocoOneHni y
OpraHu3MoB. ApoMop(} o35l 1 HANOATANITALIUH.
Bun u Bunoo6pasoBanue. Kpurepuu Buna.
OcHoBHBIE ()OPMBI BUIO00OPa30BaHMS:
reorpauIecKoe, IKOJIOTHIECKOe.
JemoncTpanuu:

Tabauywl u cxemvr: «[IpUCIOCOOICHHOCTD
opraHu3MoBy, «I'eorpaduyeckoe
BHI000pa30BaHUE», «DKOJIOTUIECKOE
BUA000pA30BaHUCY.

Obopyoosanue: xomnexuus «[Ipumeps
3aIUTHBIX IPUCIIOCOOJICHHUH Y )KUBOTHBIX»;
KOJUICKIIUSI HACEKOMBIX C PA3INYHBIMU THUITAMH
OKpacKuy;

PackpsIBaTh colepiKaHue TEPMUHOB
U HOHATHIL: IPUCTIOCOONICHHOCTS,
HOKPOBHUTEICTBEHHAS U
HpeocTeperamIas OKpacka,
MAacKHpOBKa, BUI000pa3oOBaHUE.
OmnuceIBaTh MEXaHU3M
BO3HMKHOBEHHSI IPHUCIIO-COOTIEHUH
Y OPTaHU3MOB.

BBISBIAT O H300pXEHHUAM, HA
JKMBBIX U (PUKCHPOBAHHBIX
npernapaTax npuMepbl IPHUCIIO-
COOJICHHOCTH PacTCHHUH U
JKMBOTHBIX K YCJIOBHSIM CPEJIbl
oOHTaHus, TOKa3bIBaTh
OTHOCHTEJIBHYIO LIeNIecO00pa3HOCTh
HPUCTIOCOOTICHHH.
XapakTepu3oBath CIOCOOBI 1
MEXaHU3MBI BUI0-00pa30BaHus;
OITMCHIBATh M CPAaBHUBATH OCHOBHBIC
(hOpMBI 3KOJIOTHYECKOTO U
reorpagpuyecKkoro
BUI000pa30BaHUS

http://vschool.km.ru/repetitor.asp?subj=

99
http://bioword.narod.ru/

https://resh.edu.ru/
https://multiurok.ru/

7. HanpaBJieHus1 M MyTH
MaKpodIBoJIIOIHNH (2 4)

MaxkposBosonusi.

DopMbI HBOTIONHH: (PHIIETHIECKAS,
JTUBEPreHTHAsI, KOHBEPTeHTHAsI, TIapajuIenbHasl.
HeoOpaTtumMocTs SBOIOINN.

IpoucxoxaeHne OT Hecrenna-IM3UPOBAHHBIX
npenxos. [Iporpeccupyrommas crenuanu3amys.
AnanTtuBHAas paguanusl.

JeMoHcTpanuu:

Tlopmpemwi: A. H. CeBepros.

Tabnuyer u cxemor: «KApoMophO35I»,
«Mpnoamanranumy, «O0mas nereHeparis.
Obopyoosanue: monenb «OCHOBHBIE
HAaITPaBJICHHS SBOJIONHUNY; 00BEMHAS MOJIETb
«CTpoeHHe rOJIOBHOTO MO3Ta TI03BOHOYHBIX)

PackpeIBaTh cosepikaHue TEPMUHOB
U HOHATHIT: MaKPOABOJIIOLHS,
¢uorenes, OnoIOrmIECKUit
nporpecc u perpecc, apomMopdos,
HMaUOoanarnTanus, oomas
JieTeHepanys, aanTuBHas
paauanysi.

Xapaxtepu3oBaTh GOpPMEI
9BOJIFOLHH.

BrisiBiasaTe apoMopdo3sl 1
UIHOA/IANTALIMH Y PACTCHUH 1
JKHBOTHBIX.

CpaBHHBaTh OHOJIOTHIECKHUH
Iporpecc U GHOOTHUCCKHIMA
perpecc, apomMopdo3,
UIM0AANTALUIO U OOIIYIO
JIETeHEePALHIO.

BBISBIIATD B3aUMOCBSI3U MEXIY
MyTSMHU U HaIrpaBJICHUSIMHI

https://resh.edu.ru/
https://multiurok.ru/

http://nauka.relis.ru/
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

SBOJIIOIMY Y PACTEHUI U JKUBOTHBIX

TEMA 2. BOSHUKHOBEHUE 1 PA3BBUTHE )KU3HU HA 3EMJIE (9 4)

8. Uctopus :xu3um Ha 3emJie
M MEeTOAbI €€ U3yYeHHsl.
I'unoTe3bl MPOUCXOKAEHUS
“KU3HM Ha 3emuie (2 1)

JloHay4HbIE TPEICTABICHUS O 3apPOXKACHUU
>ku3HU. HayuHble TuroTe3s! BO3HUKHOBEHUS
KU3HH Ha 3eMiie: a0HOTeHE3 U TAHCTICPMUSI.
Xumuueckas 3BOJOLHS. AOUOT€HHEBIN CHHTES
OpPTaHUYECKHX BEIIECTB U3 HEOPTAHUIECKUX.
DKCIIEpUMEHTAIBHOE MTOATBEPKICHUEC
XHMHYECKOH 3BOJIIONMY. HavanmpHbIe 3Tamsl
Ouostoruueckoit spomoiuu. I'umoreza PHK-
mupa. PopMupoBaHrue MEMOPAaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NMPOTOKIIETKH. [IepBble KIeTKH U
ux sBostonusi. @opMHUpOBaHNE OCHOBHBIX TPYIIT
JKUBBIX OPTaHU3MOB.

JdeMoncTpauuu:

Tlopmpemui: ®. Pemn, J1. ITactep, C. Muep, A.
W. Onapus, I'. IOpu.

Tabauyst u cxemol: «BosaukHOBeHUEe COTHEUHOM
CUCTEMBI», «Pa3BUTHE OPraHUYECKOr0 MUPAY,
«PactuTenbHas KiIeTKay, « KuBoTHas KeTKay,
«[IpokapuoTHueckas KieTka»

PackprIBaTh copepkaHue TSPMUHOB
U MIOHSATHI: KpeanoHU3M,
abuoreHes, BUTAJIN3M, TaHCIICPMUS,
61011033, KOAIePBATHI, IPOOUOHTEI,
CUMOHOTEHE3.

XapakTepru3oBaTh METO/IbI
W3y4YeHUsI HICTOPHUECKOTO
MPOIILIOTO 3eMITH.

[NepeuncisaTb OCHOBHBIE ITAIIBI
XUMHYECKOH M OHMOJIOTHIECKOi
IBOJIIOIINL.

W3narate conepskaHue TUIIOTE3 U
TEOpHi BOSHUKHOBEHHS KHU3HU Ha
3emite (KpeaunoHU3Ma,
CaMOTIPOU3BOJIFHOTO 3apOXKICHHUS
(CTIOHTaHHOT0), TAHCTIEPMHH,
runote3sl PHK-Mupa).

OnuceiBaTh dKciepuMeHThI C.
Munepa u

I'. YOpu no nonydenuro
OpraHUYECKHX BEIIECTB U3
HEOPraHWYECKUX ITyTEM
aOMOTeHHOTO CHHTE3a

http://obi.img.ras.ru/
https://www.shio.info/

http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologi

- YCTaHOBJICHUE JOBEPUTEIBHBIX
OTHOIICHUH MEXLy MeIarOrHIeCKHM
[paOOTHUKOM

M ero 00yJaroIIUMHCS,

ya
http://bio-slovar.ru/

CIIOCOOCTBYIOLIMX TO3UTUBHOMY
BOCTIPHATHIO 00yYarOITIMUCS
TpeGOBaHMI M MPOCHO MMEAarOTUIECKOTO
[pabOTHHKA, TPUBJICYCHUIO NX BHUMAHUS
K 00CyXIaeMoii Ha ypoke HHGOPMAITUH,
QKTHBU3ALMH MX TO3HABAaTEIbHOMN

eI TeTbHOCTH;

- HOOYXXJIeHNE 00yJaroIIuXCsl
coOM0aaTh Ha YpOKe OOLICTIPUHSATHIC
HOPMBI TIOBE/ICHYS, IPaBUJIa OOIICHUS
cO cTapIIMMH (TIeIarorH4eCKUMH
[paboTHUKaMM)

M cBEpCTHUKaMH (00yJarommMucs),
MPUHIHIBI Y9eOHOI ANCIUTIIHHBL

M caMOOpTraHU3aIHY;

- IpUBJICYCHHE BHUMaHHS
00Y4aIOIMXCS K ICHHOCTHOMY aCTIeKTY
M3y4aeMbIX

Ha YpOKax sIBIICHUH, OpraHu3anus HX
paboTHI ¢ IOTyJaeMoi Ha ypoKke

9. OcHOBHBIE TAbI
IBOJIOIHH OPraHUYECKOro
Mupa Ha 3emule, pa3BUTHE
JKU3HM 110 3paM M Mepuoaam
2y

PaszBuTHe xu3HM Ha 3eMiie 10 ApaM 1
nepuojaM. Karapxeit. Apxelickas u
npoTeposoiickas 3pbl. [laneosolickas apa u eé
HepHoabl: KeMOPHHCKUIL, OPOBUKCKHUH,
CUITYpUHCKUHN, 1I€BOHCKHM, KAMEHHOYT OJIbHBIMH,
TIEPMCKHH.

Mes3o3oiickast opa 1 e€ nepuoabl: TPUACOBBIH,
IOpCKUM, MEJIOBOII.

Kaiino3oiickas spa u e€ nepuoibl:
MaJICOr€HOBBIM, HEOTE€HOBBI, aHTPOTIOT'€HOBBIH.
XapakTepUCTHKa KJIMMaTa U Te0J0rMYecKuX
IPOLIECCOB.

PackpeiBaTh cozepaaHue TEpPMUHOB
Y TIOHSATHUI: 20H, 3pa, TepUO/I,
apoMop o361, HIH0ATANTALN.
3HaTh N0CJIEe0BAaTEIbHOCTE 30HOB:
Karapxei, apxeil, mpoTepo3oil,
(hanepo3oii; ap: apxeiickas,
MpoTepo30iicKast, naneo3oickas,
Me3030MCKasl, KaHHO30McKasl;
NEPUOJIOB: KEMOPHICKHIA,
OPAOBUKCKHH, CHITypHHCKUI,
JICBOHCKHMH, KAMEHHO-YTOJIbHBIMH,
NIEPMCKHUH, TPUACOBBIN, IOPCKHIA,

https://bio.1sept.ru/
https://www.shio.info/

https://www.google.com/url?qg=http://w
ww.informika.ru/text/database/biology

COIMaIbHO 3HAUMMOH MH(pOpMaIuei —
MHULMIPOBAHUE ee 00CYKICHNS,
BBICKA3bIBAHHS 00YUYAIOIINMHUCS CBOETO
MHEHMUS 110 €€ TOBOAY, Bblpa6OTKl/I
CBOETO K HEH OTHOIICHUS;

- ICIIOJIb30BAaHIE BOCITUTATEIBEHBIX
BO3MOKHOCTEH coJiepsKaHus yIeOHOTO
MpexMeTa 4epe3 IeMOHCTPAIHIO
00y4aroNIMCsI IPUMEPOB
OTBETCTBEHHOT'0, IPa’KAAHCKOTO
[MOBCICHUS, IIPOSBJICHUA
4eTOBEKOIO0HS 1 J0OpOCepACIHOCTH,
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

,Z[ocnmcelme JIMYHOCTHBIX

pe3yJbTAaTOB B pPaMKaX peaju3anunuu

Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

OCHOBHBIE 3TaIlbl HBOJIOLMU PACTUTEIBHOTO U
KHBOTHOTO MHpa. ApoMopd03bl y pacTeHUH 1
KUBOTHBIX. [10sIBIIe-HUE, PACLIBET U BEIMUPAHHUE
TPYIII )KUBBIX OPTaHU3MOB.

JemoncTpanuu:

Tabnuyer u cxemor: «Pa3BUTHE OPraHUIECKOTO
MHpay, TEOXPOHOJIOrnIecKas Tabiuma.

MEJIOBOM, IMaJICOr€HOBBIN U
HEOTEHOBBIM, AaHTPOIIOI€HOBBIMN.
XapakTepru3oBaTb OCHOBHBIE
COOBITHS B Pa3BUTHH
OpPraHUYECKOTr0 MUpA 10 3paM U
HEepUOJaM Ie0J0rHIeCKOH HCTOPHH;
9TaIbl Pa3BUTHS PACTUTEIILHOTO U
JKMBOTHOTO MHpA.

Beigenars rmaBabie apoMopdo3sl y
pacTeHui U )KUBOTHBIX.
CpaBHUBATh MEXAy cOO0H
IpezcTaBuTeNell cucTeMaTU4ecKuX
TPy OPTaHU3MOB, BBIABIAThH
YEePTHI YCIOKHEHUS U
HPHUCTIOCOOTIEHHOCTH K YCIOBHSIM
JKU3HU

10. CoBpemeHHas1 cucTemMa
oprannyeckoro mupa (1 u)

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHHe
3BosrolMH. OCHOBHBIE CHCTEMAaTHUECKUE
TPYIITBI OPTaHU3MOB.

JeMoncTpanuu:

Tabauysr u cxemvi: «CoBpeMEHHAs CHCTEMA
OPraHU4ecKOro MUPa

PackprIBaTh copepaHHe TSPMUHOB
U MOHSTHIL: CHCTEMAaTHKa,
HCKYCCTBEHHAs U €CTECTBEHHAs
KJIaccu(uKanus, OMHapHas
HOMEHKJIATypa, NPHHIIUII
HEpapXHUYHOCTH.

XapakTepu30BaTh COBPEMEHHYIO
CHCTEMY OPraHHYEeCKOTro MUpa

https://znaika.ru/catalog/subject/biology
https://egebio.ru/
https://www.coursera.org/
http://www.mblab.gla.ac.uk/dictionary/

gepe3 MoI00p COOTBETCTBYIOMIUX
TEKCTOB JJIs1 YTCHMS, 3a1a4 It
[peILICHNUS, TPOOTIEMHBIX CUTYaIlUi
st 0OCYKICHUS B KiIacce,

- IPUMEHCHUEC HAa YPOKE MHTECPAKTUBHBIX

bopM paboTEI ¢ OOyUYAFOIITIMUCS:
MHTEIUICKTYaTbHBIX HIP,
CTUMYJIUPYIOIIUX MO3HABATEIbHYIO
MOTHBAILIMIO O0YYAIOIINXCS;
ITIIAKTHYECKOTO Tearpa, rae
[OJTy4eHHbIe Ha YPOKE 3HAHHS
OOBITPHIBAIOTCS

B TeaTpaJbHbIX IIOCTAHOBKAX;
ITHCKYCCHIA, KOTOPHIE TAI0T
00yJaroIIMCsl BO3MOKHOCTh
PUOOPECTH OIBIT BeJCHHS
KOHCTPYKTHBHOTO AMAJIOra; FPYHIIOBOit
[paboThI WM paboThI

B mapax, KOTOPBIE y9IaT 00yqarouXCst
KOMaH/THOW paboTe U B3aHMOJICHCTBHIO
C IpyruMH 00yJaroIInMHUCS;

- BKJIFOYCHHE B YPOK UTPOBBIX
POLIEYp, KOTOPBIE TOMOTAKOT
[o/1IepyKaTh MOTHBALIMEO O0YYAOIHXCSI
K TIOJTy9IE€HHIO 3HAHWH, HATTAKUBAHUIO

11. DBosIOMSA YejIOBeKA
(aHTpOMOreHes)

1w

OBomonus 4enoeka. AHTPONONOTHS Kak
Hayka. Pa3Butue npencraBieHuii o
MIPONCXOXKICHUH YeNloBeKa. MeTo bl n3ydeHus
aHTPOIIOTEeHE3a.

CX0/CTBa U Pa3NyKsl YeTIOBEKa 1 )KUBOTHBIX.
CucTeMaTH4ecKoe MOJI0KEHNE YeNIOBeKa.
JdeMoHcTpanuu:

Ilopmpempsi: Y. [lapBuH.

Tabnuywr u cxemer: «CpaBHEHHE
aHATOMHYECKHX YePT CTPOCHHS YeTOBEKa
Y4eJI0BEKOOOPa3HBIX 00€3bsIHY.
Obopyoosanue: CIETIKA WIN N300pasKeHUS

PackpbIBaTh copepkaHue TEPMUHOB
Y TIOHSATUI: aHTPOIOJIOTHS,
AHTPOIIOTEHE3, YEIOBEK Pa3yMHBII
(Homo sapiens), mpsMOXOKAEHHE,
BTOpAsi CHTHAIbHASI CHCTEMA.

[lepeuncnsaTe 3a1aun
AQHTPOIIOJIOTHH, ITAIIBI CTAHOBJICHUS
U pa3BUTHUSA NPECTABICHUN O
IPOUCXOKACHUU YeTOBeKa.
HW3marate OCHOBHBIE TIOJIOKEHHS
teopun Y. /lapBruHa, KpUTHYECKU
OLICHNBATh HEHAYYHYIO
MH(DOPMAIIHIO O IPOUCXOXKICHIN

https://www.coursera.org/
https://physicon.ru/eor-list/6-biologija
http://www.repetitor.1c.ru/online/disp.as

[MO3UTHBHBIX MEKIUIHOCTHBIX
OTHOIICHHUH B KJIacce, IIOMOTaloT
[YCTaHOBJIEHUIO TOOpOIKeNaTeIbHON

p?10;2

aTMocdepbl BO BpeMsl ypOKa;

- opranusanus medcraa
MOTHBHUPOBAHHBIX M PYAUPOBAHHBIX
00yYarOIIIXCS

HAJ UX HEYCIEeBAOIMMHU
OIHOKJIACCHUKAMHU, JAIOIIEro
00YYAIOIMMCSI COLHATBHO 3HAYMMBII
OTIBIT COTPYAHUYECTBA M B3AUMHOM
[MOMOIIIY;

o HHHLIHPIpOBaHPIC u noanep)KKa
MCCIIeI0BATEIbCKOM JIeITEIbHOCTH
0Oy4aronmxcs

B paMKaXx peaqn3alii HMH
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

KaMEHHBIX OpYyANil HepBOOBITHOTO YeJIOBEKa:
KaMHHU-JOIIIIepHl, pyOma, ckpebia

YesoBeKa.
3HaTh CHCTEMATHYECKOE
nosioxxenue Buzia Homo sapiens,
MEePEUHCIIATH ero MOpdOIIoro-
AQHATOMHMYECKUE IPU3HAKU PA3HOTO
YpOBHS (THUI, KI1acc, OTPSI U Ap.).
VYcraHaBinuBaTh YepThl CXOACTBA U
pa3InYHil YeNOBeKa U JKMBOTHBIX.
OOGBACHSTH U OLICHUBATH 3HAYCHUC
Hay4HBIX 3HAHHH O
HPOUCXOXKICHUH YeNIOBEKa 1S
NOHUMAHUs MECTa M POJIU YEIOBeKa
B IIPUPOJIE

MHIUBUTYa bHBIX U TPYIIIOBBIX
MCCIIeI0BaTEIbCKUX MTPOEKTOB, YTO AACT
00y4arouMesi BO3MOKHOCTD
PUOOPECTH HABBIK CAMOCTOSTEIFHOTO
[PELLICHHST TEOPETHIECKOM MPOOIEMBI,
HABBIK TCHEPUPOBAHHS U 0)OPMIICHHS
COOCTBEHHBIX HIei, HABBIK
[YBOKUTEIBHOTO OTHOIICHHS K TY:KUM
naesM, 0pOpMIICHHBIM B paboTax
IMpyrux McciienoBaTeeil, HaBbIK
yOIMYIHOTO BBICTYILICHHS TIEPe
ayauTOpHel, apryMEHTHPOBAHUS U
OTCTaUBaHHsI CBOCH TOYKH 3PEHHUSI.

12. IBuskymue cHIIbI
(hakTOpBI) AHTPOMOreHe3a

(1)

JBmwxyniue cuibl (GaKTOpbl) aHTPOIOTeHE3a.
HacnencrBenHas "3MEHYMBOCTb M €CTECTBEHHBIN
ot6op. OOmIecTBeHHBIH 00pa3 KNU3HH,
H3rOTOBJICHHE OPYAHH TPy/a, MBIIIJIEHHE, PEYb.
JemoncTpanuu:

Tabnuyvl u cxemor: «CpaBHEHNE aHATOMHIECKHX
4epT CTPOCHUS YeNIOBEKA U YeTI0BEKO-00pa3HBIX
00€3bIHY,

«OCHOBHBIE MECTa MMAJIEOHTOJIO THYECKIX
HaXOJ/IOK MPEIKOB COBPEMEHHOTO YETIOBEKa)

PackpbiBaTh COfiepIKaHHE TEPMHUHOB
U TIOHATHH: (HaKTOPBI
aHTPOIIOTeHE3a, TPYNIIOBOE
COTPYAHUYECTBO, PeUb, OpYAUITHASL
JeATeNBHOCTD, TOTMMOP(HHU3M.
XapaxkTepu3oBaTh JBIKYIIUE CHIIBI
(daxTopsr) aHTpOTIOTEHE3A:
OGUOIIOTHYECKUE U COLHATIbHBIC,
CPaBHHUBATh X MEXKIY COO0I

https://znaika.ru/catalog/subject/biology
https://egebio.ru/
https://www.coursera.org/
http://www.mblab.gla.ac.uk/dictionary/

13. OcHOBHBIE CTAANH
IBOJIIOLMH YeJT0BEKA

)

OCHOBHBIE CTaJIMM U BETBH BOJIIOLIUU
YEJIOBEeKa: aBCTPAJIONUTEKH, YeoBeK yMebli,
Yenosek npsiMoxoisiiuii, Yenosek
HeaH/1epTaIbCKuil, UenoBek pa3yMHbIi
COBpPEMEHHOTO TUTa. HaxoaKu McKomaeMbIX
OCTaTKOB, BpeMsI CYIIECTBOBAHMUS, 00JIACTh
pacrpocTpaHeHust, 00bEM rOJI0B-

HOTO MO3ra, 00pa3 XHU3HH, OPYANs TPyIa.
JdeMoHcTpanuu:

Tabnuywst u cxemwl: «OCHOBHBIE MeCTa
MAJICOHTOJIOTUYECKUX HAXOJIOK MPEIKOB
COBPEMEHHOTO YellOBeKay, «J{peBHeiimne
moamy», «Jpesane mroany, «llepBrie
COBPEMEHHEIE JTFOJTN.

PackpbIBaTh copepkaHue TEPMHUHOB
Y TIOHSTHIL: aBCTPAJIONNTEK,
YeJIOBEK YMEJIbIH, YeIOBEeK
MPSAMOXOISIINHA, HeaHIepTaJell,
KpOMaHbBOHEI], HEOIUTHYECKast
PpeBOITIOLINS, IEPBOOBITHOE
HCKYCCTBO.

XapakTepu3oBaTh U CPaBHUBATH
MEeXIy co00il OCHOBHBIE CTa 1N
IBOJIIOIMH YeIOBeKa:
XPOHOJIOTMUYECKUH BO3PacCT, apeat
pacrpocTpaHeHus, 00bEM
TOJIOBHOT'O MO3Ta, 00pa3 »KH3HH U
opyaus Tpyaa

https://resh.edu.ru/
https://multiurok.ru/

http://nauka.relis.ru/
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

14. YesoBeueckue pacsl 1
NPUPOAHBIE AJANTALUN
yesioBeka (1 4)

Yenoseueckue pacsl. OCHOBHBIC OOJIBIINE PACHL:
eBporeonIHas (eBpasuiickas), Herpo-
aBCTpasiouHas (IKBaTOpUAIIbHAs),
MOHTOJIONTHAA (a3MaTCKO-aMepuKaHckas). YepTsl
MIPUCIIOCOOIEHHOCTH TpeICTaBUTeNeH
YeJOBEYECKHX PAC K yCIOBUSIM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpurnka pacusma.
JemoncTpanuu:

Tabauysr u cxemvl: «YemoBedeckne pacbn»

PackpeiBaTh conepxanue TEPMHUHOB
U TIOHATUH: packl, pacoreHes,
coLua-IapBUHU3M, PACH3M,
MeTHCalus.

XapakTepu3oBaTh ¥ CPaBHUBATH
MpeJICTaBUTENICH YeIOBEeUeCKUX pac,
pacKpbIBaTh IPUYUHBI H
MEXaHH3MbI PacoreHe3a,
MEPEYUCIIATh U IPUBOANUTH
MIPUMEPHI IPUCIIOCOOIEHHOCTH
YeNoBeKa K YCIOBHSAM CPEIIBL,
MPUMEPHI TPUCIIOCOOUTETEHOTO
3HAUEHUS PACOBBIX IPU3HAKOB.
Jloxa3wiBaTh enuHCTBO Buga Homo
sapiens, HAy9IHYIO
HECOCTOSITEILHOCTh PACOBBIX
TEOpHUH, UJIel COLTUATILHOTO
JapBUHHU3MA M pacu3Ma

https://www.sbio.info/

http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologi

ya
http://bio-slovar.ru/

TEMA 3. OPTAHU3MBI U OKPYKAIOIIAS CPEJIA (5 u)

15. Dxonorus kak Hayka (1

1)

DKoOrus Kak Hayka. 3aJaud U paszesbl
9KOJIOTHU. MeTO/1bl HKOJIOTNYEeCKUX
HCCIIeI0BaHUH. DKOJIOrHYeckoe MUPOBO33pEHUE
COBPEMEHHOTO YeJIOBEKA.

JeMoncTpanuu:

Tlopmpemur: A. I'ymbonbar, K. ®. Pynse, 3.
I'ekkens.

Tabauysr u cxemsr: Kapta «[IpupoHBIE 30HBI
3emin»

PackpeiBath conepxaHue TEpMUHOB
Y TIOHSTUI: SKOJIOTHS, TI0JICBbIC
HAOJFOICHHUS, SKCIICPUMEHTEI,
MOHHUTOPHUHT OKPY>KaIOIIEH cpelibl,
MOJIETTPOBaHME, SKOJIOTHIECKOE
MupoBo33penue. [lepeuncnsaTs
3a/1a4 9KOJIOTHH, €€ pa3aeibl U
CBSI3U C APYTHMH HAyKaMH.
XapakTepru3oBaTh METOJIbI
3KOJIOTMYECKUX MCCIICIOBAHUI

https://znaika.ru/catalog/subject/biology
https://egebio.ru/
https://www.coursera.org/
http://www.mblab.gla.ac.uk/dictionary/

- YCTaHOBJICHHE JOBEPUTEIBHBIX
OTHOIICHUT MEX]Ty MelarOrHIecKiM
[PaOOTHUKOM

1 ero o0ydJaronMucs,
CIIOCOOCTBYIONIMX MTO3UTUBHOMY
BOCTIPHATHIO 00YYarOITIMHUCS
TpeGOBaHMI M TPOCHO MEAarOTUIECKOTO
[pabOTHHKA, TPUBJICYCHUIO HX BHUMAHUS
K 00CYyXIaeMoii Ha ypoke HH(OPMAITUH,
QKTHBU3ALMH MX O3HABAaTEIbHOMN

16. Cpens! odouTanus u
kosgornyeckue paxkropsi (1
1)

Cpenpl 0OMTaHUSI OPraHU3MOB: BOJHAS,
Ha3eMHO-BO3/IyIIIHAs, TOYBEHHA,
BHYTPHOpPraHU3MEHHAsI.

Oxonoruueckue paxropsl. Kiaccudukanms
9KOJIOTHYECKUX (DaKTOPOB: abHOTHYECKHE,
OHOTHYECKUE U aHTpONOreHHbIe. JlelicTBre
IKOJIOTHYECKUX (DAaKTOPOB HA OPraHU3MBI.
JdeMoHcTpanuu:

PackpsIBaTh copepxKaHue TSPMUHOB
U TIOHATHIL: cpena oOuTaHus,
HKOJIOTHYECKHE (PAKTOPEL,
OHOTIOTHYECKUIT OITHMYM,
OTpaHUYUBAIOIIUN
(muMuTHpyrommii) dakTop.
XapakTepu3oBaTh YCIOBHS CPex
00OUTaHUs OPraHU3MOB;

http://vschool.km.ru/repetitor.asp?subj=
99
http://bioword.narod.ru/

https://resh.edu.ru/
https://multiurok.ru/

eI TeTbHOCTH;

- HOOYXICHUE 00YUYaroLINXCs
co0roaTh Ha ypOKe OOIIETPUHATHIE
HOPMBI TTOBEACHMS, IPABHIIA OOIIIEHHS
cO cTapIIMMH (TIeAarOTHYECKIMHI
[pabOTHUKAMM)

1 CBEpCTHUKaMU (00y4aroIUMHuUcs),
NPUHLIKNB YIeOHOH AUCIUIIITMHEI

1 CaMOOpraHM3aIlnY;

67



https://www.sbio.info/
http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologiya
https://foxford.ru/catalog/courses/biologiya
http://bio-slovar.ru/
https://znaika.ru/catalog/subject/biology
https://egebio.ru/
https://www.coursera.org/
http://www.mblab.gla.ac.uk/dictionary/
http://vschool.km.ru/repetitor.asp?subj=99
http://vschool.km.ru/repetitor.asp?subj=99
http://bioword.narod.ru/
https://resh.edu.ru/
https://multiurok.ru/

Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

Tabauysr u cxemvr: «Cpenpl oOUTaHUA
OpraHU3MOBY

KJIacCU(PHULIUPOBATH K
XapaKTepHU30BaTh SKOJIOTUIECKHE
(hakTOpHI: A0NOTHYECKHE,
OGUOTHUYECKHE U AaHTPOTIOTEHHBIE.
OnuceIBaTh IEHCTBHE
IKOJIOTHYECKHX (hPaKTOPOB HA
OpTaHU3MBEI.

XapaxTepn3oBaTh 0COOCHHOCTH
CTPOCHUS U KH3HEIESITETbHOCTH
pacTeHHi U >KUBOTHBIX Pa3HbIX
cpex oOUTaHU

- IpUBJICYCHIE BHUMAHHS
00y4JaroNIUXCcsl K IEHHOCTHOMY acCTeKTy
M3ydaeMbIX

Ha ypoKax sBI€HHI, OpraHu3anus ux
[paboTHI ¢ IMoJIyJaeMoi Ha ypoke
COITMaIFHO 3HAUMMOH HH(popMaruei —
MHALIMIPOBAHUE €€ 00CYXKICHNS,
BEICKA3bIBAHHS 00YJAIOIINMHICS CBOETO
MHEHHS 110 €€ TIOBOAY, BEIPAOOTKH
CBOETO K HEHl OTHOIIICHUS,

- ICIIOJIb30BaHNE BOCITUTATENIBHBIX

17. AGuoTnyeckue pakTopbl

19

AobunoTndeckue GpakTopel: CBET, TEMIIEpaTypa,
BakHocTh. Poronepuonusm. Ipucrocobnenus

OpPTaHU3MOB K JICHCTBUIO a0MOTHYCCKUX
¢daxTopoB. buonornyeckne puUTMBL
JdeMoncTpauuu:

Tabrauysr u cxemvi: «DOTONEPUOTUZMY.

PackprIBaTh copepaHHe TSPMUHOB
U MOHSATHIL: abMOTHYECKHe
(axTopsl, GoTONEPUOaN3M,
OHMOJIOTHYECKHE PUTMBL.
AHaMM3MpOBATh ICHCTBHUE CBETA,
TEeMIIEpaTyphbl, BIQKHOCTH Ha
OpraHu3Mbl U IPUBOAUTH IPUMEPbI
HPHUCIIOCOOJIEHHOCTH OPTaHU3MOB.
ITpoBoauTh GHONOTHYECKHE
HaOJfo1eHns ¥ 0(OPMIISATH
Ppe3yabTaThl NPOBEIEHHBIX
HaOIoieHnit

https://bio.1sept.ru/
https://www.shio.info/

https://www.google.com/url?q=http://w
ww.informika.ru/text/database/biology

BOBMOXKHOCTEH CoziepyKaHusl y4eOHOro
npeaMera yepes AeMOHCTPALHUIO
00yJaroNIMCs IPUMEPOB
OTBETCTBEHHOT'0, TPaXJAHCKOTO
[IOBEICHUSI, TIPOSIBIICHUSI
4EIIOBEKOIIO0US U 100POCEePACUHOCTH,
yepes Mo00p COOTBETCTBYIOLINX
TEKCTOB JUIS YTCHUS, 3a1a4 JULS
[peIIeHus, MPOOIEMHBIX CHTYaLHH

It 0OCYKICHUS B KIIacce;

- IPUMEHEHNE Ha YPOKE HHTEPAKTHBHBIX
bopM paboThI ¢ OOYUYAFOIITUMUCS:
MHTEIUIEKTYaIbHBIX HID,

18. Buotnyeckue pakTopsl

(U]

Buotnueckue dhakTopsl. Bumbsl 6notrmyeckux
B3aUMOJICHCTBUI: KOHKYPEHIIUS, XUITHUIECTBO,

cuMOu03 U ero Gpopmsl. [Tapazutusm,
KOOTIepaIys, MyTyaJai3M, KOMMEHCAIN3M
(KBapTHPAHCTBO, HAXJIEOHUYIECTBO).
AMeHcanu3M, HelTpanu3M. 3HaueHHe
OMOTHYECKUX B3aUMOJIEHCTBHM [IJIst
CyIIECTBOBAHHS OPTaHM3MOB B IIPUPOTHBIX
€co001eCTBaX.

JdeMoHcTpanuu:

Tabnuywst u cxemot: «1uieBbIe LS

PackpeiBaTh conepkaHue TEPMHHOB
U MIOHSATHIL: OnoTHYecKHe (GaKkTOpBI,
XHITHAYECTBO, MAPA3UTH3M,
KOHKYPEHIIHS, MyTYaJIH3M,
CUMOMO03, KOMMEHCAJIU3M,
HaXJIEOHUYECTBO, KBAPTHPAHCTBO,
aMeHCaJIu3M, HEUTpaTu3M.
XapakTepnu3oBaTh OHOTHYECKHE
(hakTOpHI U BUIBI
B3aMMOOTHOILIEHUH MEXIY
OpraHU3MaMu; IPUBOJUTH TPUMEPHI
B3aWMHOMN MIPUCIIOCOOJICHHOCTH
OpTraHU3MOB.

CpaBHUBATh MKy COOOU BHIIBI
OMOTHYECKUX B3aUMOJECHCTBUI
OpTraHU3MOB

https://znaika.ru/catalog/subject/biology
https://egebio.ru/
https://www.coursera.org/
http://www.mblab.gla.ac.uk/dictionary/

CTHMYJUPYIOIIUX TO3HABATEIBHYIO
MOTHBAIINIO O0YJAIOIINXCS;
ITMIaKTHYECKOTO TeaTpa, Tae
[OJTy4eHHbIE HA YPOKE 3HAHUS
OOBITPBIBAIOTCS

B TeaTpaJIbHBIX TOCTAHOBKAX;
ITCKYCCHI, KOTOPBIE TAfOT
00yJarOIIIMCSI BO3MOKHOCTh
PHOOPECTH OMBIT BEACHMUS
KOHCTPYKTHBHOT'O JIHAJIOra; TPyHIIOBOH
[paboTHI WK pabOoTHI

B rapax, KOTOpbIE y4aT 00y4aromuxcs
KOMaH/THOW paboTe U B3aMMOJICHCTBHIO
C IpYrMMH 00y4aroIUMHCS;

- BKJIFOUCHHUE B YPOK UI'POBBIX
poLEeayp, KOTOPbIE TOMOTAIOT
MO/1IePXKAaTh MOTHBALIMIO 00YJaIOIIIXCsI
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

19. OkoJyiornyeckune
XapaKTepPHCTHKH BUIA H
nonyJasinuu (1 4)

DKOJIOTrMYECKUE XapPAKTEPUCTHKH HOITYIISLIH.
OCHOBHBIE TIOKA3aTEIH TTOMYJIALNH:
YHUCIIEHHOCTb, IVIOTHOCTD, POKIAEMOCTb,
CMEPTHOCTb, IPU-POCT, MUrpanys. lnHaMuKa
YHUCJICHHOCTH MOIYIISIIAN U €€ PEeTYIIIIHS.
JemoncTpanuu:

Tabnuyer u cxemvr: «Ilomynsaumy,
«3aKOHOMEPHOCTH POCTa YHCICHHOCTH ITOITYJISI-
UM UHPY30pUH-TYDETBKUY.
JlaGopaTopHble H MpaKTHYeCKUEe PadOThI:
Tpaxmuueckas paboma Ne 2. «Iloncaér
IUIOTHOCTH HOITYJISILUHA pPa3HBIX BUIOB
pacTeHuii»

PackpbIBaTh copepxaHue TEPMUHOB
Y TIOHATHUI: HOMyIsILus,
YHUCIICHHOCTb, INIOTHOCTH,
POXaeMOCTh, CMEPTHOCTD,
HPUPOCT, MUTPAIHs, TUHAMHKA
YHCIICHHOCTH TTOITYJISIIH.
XapaxTepn3oBaTh OCHOBHBIC
MOKa3aTeIN ¥ HKOJIOTHYECKYIO
CTPYKTYPY NOIYJIAINH; OIUCHIBATH
MEXaHH3MBI PETYIIAIIN
YHCIICHHOCTH TOIYJIAIIN

https://www.sbio.info/

http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologi

K TIOTY4EHHIO 3HAHUH, HAJIa)KUBAHHIO
[MO3UTHUBHBIX MEKIUIHOCTHBIX
OTHOIIICHHUH B KJIacce, IOMOTaloT

ya
http://bio-slovar.ru/

[YCTaHOBJICHHIO 0OpOXKEIaTeIbHOM
aTMOC(epHI BO BpeMs ypOKa;

- opraHu3anys medcersa
MOTHBHPOBAHHBIX ¥ 3PYIHPOBaHHBIX
00yJaroIIIXCst

HaJl UX HEYCICBAIOLIINMHU
0JJTHOKJTACCHUKAMH, JIAIOLIEro
00yHaIOIMMCs COLIMATIBHO 3HAYMMBbIH
OIIBIT COTPYAHUYECTBA M B3aUMHOM
[IOMOIIIH;

- MHULIMIPOBAHUE U MTOJJIEPIKKA
MCCITeI0BaTEIbCKOMN e TeIbHOCTH
00yJarOIIIXCS

B paMKaXx peajn3alui UMA
MHIWBHUAYAIBHBIX M TPYIIIOBBIX
MCCIIeJOBATENBCKUX MIPOCKTOB, YTO JIACT
00yJaronMesi BO3MOKHOCTD
pHOOPECTH HABBIK CAMOCTOSTENBLHOTO
[PELIEHHs] TEOPETHIECKOM MPOOIIeMBI,
HaBBIK T€HEPHPOBAHUS ¥ 0)OpMIICHHS
COOCTBEHHBIX Wi, HABBIK
YB2)KUTEIFHOTO OTHOIICHUS K Yy)KUM
naesM, 0opOpMIIEHHBIM B paboTax
IMPYTUX MCCieIoBaTeNel, HABBIK
[yOJIMYHOTO BBICTYIICHHS MIEPE/t
QyUTOpUEH, apryMEHTHPOBAHUS U
OTCTaMBaHMsI CBOCH TOUYKH 3PEHMSI.

TEMA 4. COOBILIECTBA U DKOJIOIT'MYECKUE CUCTEMBI (9 )

20. CoobmecTBa
opranu3mos (1 u)

Co00I111eCTBO OPraHU3MOB — OUOIICHO3.
CrpyKTyphl OMOIIEHO3a: BHIOBAs,
MIPOCTPAHCTBEHHAS, TpoduaecKkas (HUIIeBas).
Bunsr-nomunanTs. CBsI3U B OHOIIEHO3E.
JdeMoncTpanuu:

Tabnuywvt u cxemor: «lluiesbie nenuy,
«bunoneHo3: cocTaB U CTPYKTypay.
Obopyoosanue: MOIEINb-

PackpsiBaTh coepKaHHe TCPMUHOB
Y OHSATHI: OHOLIEHO3, IKOCHUCTEMA,
OGUOTeO0IIEH03, BU/IBI-[OMUHAHTEI,
9KOJIOTHYECKAst HUIIIA.
Xapaxtepu3oBaTh GHOIIEHO3
(coo011ecTBo), €ro BUIOBYIO,
IIPOCTPAHCTBEHHYIO U

TPOHUIECKYIO CTPYKTYPBI.

https://resh.edu.ru/
https://multiurok.ru/

http://nauka.relis.ru/

- YCTaHOBJICHUE JOBEPUTEIBbHBIX
OTHOIICHU MEXTy MeIarOrHIeCKHM
[pabOTHUKOM

1 ero 00yJaroIIMHICS,
CIIOCOOCTBYIOIINX TO3UTHBHOMY
BOCIIPUATUIO 06yqa}OI_L[I/IMI/ICﬂ
TpeGOBaHMii M MPOCHO MMEAArOTUICCKOTO
[paOOTHHKA, TPUBIICYCHUIO UX BHUMAHUS
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

ammmkanys « THITIYHbIe OMOIIEHO3E»;
repbapuii «PacTuTenbHbIe COOOIECTBAY;
Kosekuus «buoneHos»

OOBACHATH POJIH KOMIIOHEHTOB
OHOIIeHO3a B MOAJCPIKAHUU €TO
CTPYKTYPHI U CYLIECTBOBAHHS Ha
OnpeAeaEHHON TEPPUTOPHUH.
OOBACHATH OUOJIOTHUECKHIA CMBICIT
SIPYCHOCTH ¥ JIUCTOBOW MO3aUKH.
CpaBHUBATh KOMITOHCHTHI
OHOIICHO30B, X BUJIOBYIO,
MPOCTPAHCTBEHHYIO U
TPOQUIECKYIO CTPYKTYPHI, CBSI3H
MEXy OpraHH3MaMu

K 00CyXJaeMoii Ha ypoke HH(OpPMALIUH,
AKTUBU3ALMH UX [T03HABATEIbHOM
INesATENILHOCTH;

- OOYXIeHNEe 00yJaroIIuXCsl
co0roIaTh Ha ypoKe OOIIENPUHATHIE
HOPMBI ITOBEACHHMS, IPABHJIa OOIICHHS
cO cTapIIiMH (TIeAarorHYeCKIMHI
[paboTHUKAMH)

1 CBepCTHUKAMU (00yJarONIIMuUCs),
PUHIMUIB! Y4eOHOM AUCITUIUTMHBI

M CaMOOpPIraHH3aLH;

- IpUBJICYCHIE BHUMAHHS
00yJaroIMXCsl K ICHHOCTHOMY aCIIeKTY

21. DKkocHCTEMBI H
3aKOHOMEPHOCTH HX
cyuiectBoBaHust (2 4)

DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI).
IMonsTHE 06 3KOCHCTEME U OGHOTEOIIEHO3E.
OyHKIMOHATEHBIE KOMIIOHEHTBI 3KOCUCTEMBI:
MIPOJYLIEHTEI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BelecTB ¥ IOTOK SHEPTUH B
skocucreme. Tpodudeckue (mumeBsie) ypOBHU
sKocucTeMbl. [Tumesbie nenu U cetd. OCHOBHbIE

II0Ka3aTC/IN 3KOCUCTCMBI: 6I/IOMaC03, TPOAYKIIHA.

DKOJIOTHYECKHE MTUPAMUJIBI: TPOTYKIHH,
YHUCIICHHOCTH, OnoMacchl. CBOHCTBA HKOCHCTEM:
YCTONUYMBOCTD, CAMOPETYJIALNS, Pa3BUTHE.
Cykueccus.

JeMoncTpanuu:

Tlopmpemur: A. Ix. Tencmu, B. H. Cykaués.
Tabrauysr u cxemsi: «[IpupoaHbIe COOOIIECTBAY,
«lermn mutanusy, « DKOIOTHIECKAs TUPAMHIA»

PackprIBaTh copepkaHHe TSPMUHOB
U MOHATHUIL: SKOocucTeMa,
OHOTeoneH03, IPOIYLICHTHI,
KOHCYMEHTEI, pEIyLIEHTEI,
TpopHUUECKHIE YPOBHH, MTHIIEBAST
eI U CeTh, SKOJOTHIECKUE
HMHpaMUBL, Onomacca, MpoIyKIHs,
CYKIIECCHSI.

XapaxTepu3oBaTh CBOWCTBA
JKOCHCTEMBI (€€ CIIOCOOHOCTD K
JUTUTEJILHOMY CaMOTIOJIEPIKaHUIO,
OTHOCHTEJIBHO 3aMKHYThIH
KPYTOBOPOT BEIIECTB,
HEOOXOMMOCTh TTOTOKA SHEPTHUH).
CpaBHUBATh NACTOUIIHEIE 1
JIETPUTHBIC MTUIIEBBIE LETIN,
TpodHuuecKkre ypOBHH 3KOCHUCTEMBL.
Paznnuate nupamMuabl TPOAYKIUH,
nupaMuabl YACJICHHOCTU U
HUpaMHIbl OHOMACCHI.

CocCTaBIATh HEMH U CEeTH TUTAHMUS.
INepedancisaTs CBOWCTBA SKOCUCTEM:
YCTOHYMBOCTH, CAMOPETYJISIINS,
pas3BuTHe (CyKIeccus).

OnuceIBaTh MEXaHU3M
NOAEP)KaHUsl PABHOBECHS B
JKOCHCTEMaX.

XapaxkTepu3oBaTh CyKIIECCUH,

http://vschool.km.ru/repetitor.asp?subj=

929
http://bioword.narod.ru/

https://resh.edu.ru/
https://multiurok.ru/

M3ydaeMbIX
Ha ypoKax sIBJICHHI, OpraHu3anus nxX
[paboTEHI ¢ IOTy4aeMOi Ha YpOoKe
conanbHO 3HAYMMOW MH(pOopManue —
MHUAILIMIPOBAHUE €€ 00CYXKIACHNUS,
BBICKA3BIBAHHS 00YJAIOMINMHUCS CBOETO
MHEHHSI 110 €€ TIOBOAY, BEIPAOOTKH
CBOET'0 K HEH OTHOIIICHHUS,

- MCII0JIb30BaHKE BOCITUTATEIBHBIX
BO3MOYKHOCTEH COJiep)KaHusl y4eOHOT0
npexMera 4epe3 IeMOHCTPALHIO
0OyJaroIMCcs IPAMEPOB
OTBETCTBEHHOTO, IPAXKTAHCKOTO
MOBE/ICHUSI, TIPOSIBIICHUS
YEeTIOBEKOIOONS 1 JOOPOCEpACTHOCTH,
gepe3 0100p COOTBETCTBYIOIINX
TEKCTOB JUIS YTESHUS, 3aa4 JUIs
[peneHus1, MpoOJIEeMHBIX CUTYaIHH

U1t 00CYKAEHHS B KI1acce;

- IPIMEHEHNE Ha yPOKEe HHTEPAKTUBHBIX
bopM paboTEI ¢ OOyUYAFOIITIMUCS:
MHTEIUICKTYaIbHBIX HTD,
CTUMYJUPYIOIINX [T03HABATEIBHYIO
MOTHBALIUIO 00y4YaroIXCs;
ITMIAKTHYECKOTO Tearpa, rae
[1O0JIyUYCHHBIC HAa YPOKE 3HAHUA
OOBITPBIBAIOTCS

B TeaTPaITbHBIX TIOCTAHOBKAX;
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

BBIABJIATE IPUYUHBI 1 06H.[I/I€
3aKOHOMEPHOCTH CMEHBI DKOCUCTEM

MUCKYCCUI, KOTOPBIE JAl0T
00y4arouMesi BO3MOKHOCTD

22. IIpupoansbie
skocucrTemsl (1 u)

[IpupoaHbIe 3KOCHCTEMBL. DKOCHCTEMBI PEK 1
03&p. DKocucTeMa XBOHHOIO MIIn
LIMPOKOJIUCTBEHHOTO JIeca.

JdeMoncTpanuu:

Tabnuywt u cxemot: «IKOCHCTEMA
HIMPOKOIMCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOHHOTO

Jecay, «broreHo3 Bogoémay.

Obopydosanue. TepOAPUN U KOJUICKIIUU
pacTeHHI U )KUBOTHBIX, IPUHAIICHKAITHX K
Pa3HBIM DKOJIOTHYECKUM TPYIIaM OJHOTO BHIA

PackpeiBath coniepkaHue TEPMHHOB
Y TIOHSATHUH: BOJHBIEC 9KOCUCTEMBI,
OHOTeOoLeHO3bI, PUTOIIIAHK-TOH,
300IUTaHKTOH, OEHTOC, TYMYC.
[TpuBOIUTH IPUMEPHI TPUPOTHBIX
3KOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh Ha3¢MHBIC M BOJTHBIC
9KOCHUCTEMBI; OPTaHU3MBI,
o0pasyrolue pasHbie Tpodudeckue
YpOBHU

https://znaika.ru/catalog/subject/biology

https://egebio.ru/
https://www.coursera.org/

http://www.mblab.gla.ac.uk/dictionary/

PHOOPECTHU OIBIT BEACHUS
KOHCTPYKTHBHOTO JAHAJIOTa; TPYNIIOBOI
[pabOTHI MITH PabOTEI

B TTapax, KOTOPBIE y4aT 00yJaroIuxcs
KOMaHJHOW paboTe ¥ B3aNMOJICHCTBHUIO
Cc IpyruMu 00yJarOUIMHUCS;

- BKJIFOYEHHE B YPOK UTPOBBIX
pOLeayp, KOTOPIC HOMOTAOT
[O/IICP>KaTh MOTUBALIMIO O0YYAIOIIHXCS
K TI0JTy9EHHIO 3HAaHWUH, HaJIa)KUBAHUIO
MO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOLIEHHUH B Ki1acce, TOMOTal0T

23. AHTpONOreHHbIE
skocuctemMsl (1 4)

AHTPOMOTeHHBIE YKOCUCTEMBL.
ATpO3KOCHCTEMBI. YPOOIKOCHCTEMBI.
Brosornueckoe u X0391HCTBEHHOE 3HAUCHUE
arposKoCUCTeM M yPOOIKOCHCTEM.
BuopasHoobpasue kak HakTop yCTOWIHBOCTH
skocucteM. CoxpaHeHrne OHOIOTHIECKOTO
pa3HooOpazus Ha 3emie.

JeMoncTpanuu:

Tabauysl u cxemvl: «KATPOLICHO3.

PackpbiBaTh COfiepIKaHHE TEPMHUHOB
Y TIOHATHII: aHTPOTIOreHHAs
IKOCHCTEMa, arpOIKOCHCTEMA,
ypbo3KocucTema,
o6uropaszHoobpasue.
XapakTepu30BaTh arpo3KOCHCTEMBI
1 ypOOIKOCUCTEMBI, 0COOEHHOCTH
UX CYIECTBOBaHHUS.

[IpuBoauTH IPUMEpPHI
AQHTPOIOTEHHBIX YKOCHCTEM CBOCH
MECTHOCTH, OITHCHIBATH X BHIOBON
COCTaB M CTPYKTYpY.

CpaBHMBATh COCTaB U CTPYKTYPY
HPHPOJHBIX SKOCHCTEM H
arpoO’KOCUCTEM, arpO3KOCHCTEM H
ypOo3KoCcHCcTEM

http://vschool.km.ru/repetitor.asp?subj=

929
http://bioword.narod.ru/

https://resh.edu.ru/
https://multiurok.ru/

YCTAaHOBJIEHHIO T0OpOXKEeIaTeNbHOM
aTMocdepsl BO BpeMsl ypoKa;

- opraHu3anys medcraa
MOTHBHPOBAHHBIX ¥ 3PYIHPOBAHHBIX
0OyJaronxcs

HaJl UX HEYCIEeBAIOIIMHI
0THOKJIACCHUKAMH, JIAI0IIET0
00YJarOIMMCST COLIMATBHO 3HAYMMBIIT
OTIBIT COTPYAHUYECTBA M B3AaUMHOIT
[TOMOILIY;

- HHULMUPOBAHKE U MOACPIKKA
MCCIIeIOBATENLCKON e TEIbHOCTH
0OyJaronxcs

B paMKax peanu3alui UMH
MHINBHUAYAIBHBIX H TPYIITOBBIX
MCCIIeI0BaTeIbCKUX MTPOEKTOB, YTO JAAcCT
00yJarOIIIMCSI BO3MOKHOCTh
MPUOOPECTH HABBIK CAMOCTOSITEIHEHOTO

24. buocdepa — riaodajbHas
skocucreMa 3emiu (1 9)

VYuenne B. 1. BepHaackoro o 6uochepe.
['panuipl, coctaB u cTpykTypa 6rnocdepst. XKu-
BOE BEIIeCTBO U ero ¢yHKun. OcoOeHHOCTH
Orocdepsl Kak riio6arbHOI SKOCUCTEMBI.
JluHamMuueckoe paBHOBECHE M 00paTHast CBA3b B
o6mrocdepe.

JdeMoHcTpanuu:

TIlopmpemuwi: B. Y. BepHanckuid.

Tabnuysr u cxemor: «O61IAs CTPYKTYpa

PackpbIBaTh cojiepKaHHe TEPMUHOB
Y TOHATHIA: Orocdepa, KUBOE
BEIIECTBO, TMHAMHYECKOE
paBHOBeECHE.

OuenuBath BKIaz B. U.
BepHazckoro B cozjaHue yaeHus O
o6uocdepe.

XapaxkTepu3oBaTh COCTAB
6uochepsl, GYHKIUH )KUBOTO

https://resh.edu.ru/
https://multiurok.ru/

http://nauka.relis.ru/

[PETIIEHHS] TEOPETHIECKOH MPOOIEeMBI,
HaBBIK TE€HEPHPOBAHMS U 0()OpMIICHHS
COOCTBEHHBIX M, HABBIK
[YBa)KUTEIBHOTO OTHOILICHHS K 9y:KUM
unesiM, oopMIIeHHBIM B paboTax
Ipyrux uccnenaoBarese, HaBbIK
MyOJIMYHOTO BBICTYIUIEHUS IIepe
ayqUTOpUel, apryMEeHTUPOBAHUS U
OTCTauBaHMs CBOEH TOUKU 3PEHUS.

71



https://znaika.ru/catalog/subject/biology
https://egebio.ru/
https://www.coursera.org/
http://www.mblab.gla.ac.uk/dictionary/
http://vschool.km.ru/repetitor.asp?subj=99
http://vschool.km.ru/repetitor.asp?subj=99
http://bioword.narod.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://resh.edu.ru/
https://multiurok.ru/
http://nauka.relis.ru/

Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

6uocdepsi», «PacnpocTpaHeHHe KU3HU B
6uochepe», «O30HOBBII 3KpaH GHochHepbD)

BelecTBa Onocdepsl U ONMpeaeaTh
(Ha xapTe) obyacTu ero
HanOOIBIIETO PACHPOCTPAHCHUSL.
[IpuBOANTE IPUMEPHI MPOSIBICHUS
(hyHKIHIT )KUBOTO BEIIECTBA
ourocdepsl, OHOTCOXMMUIECKON
JIESITEITBHOCTH YETIOBEKA.
Tlepeuncnars ocobeHHOCTH
ourocdepsl Kak rI00aIbHON
9KOCHCTEMBI 3eMIIH

25. 3akoHOMepHOCTH
cylecTBoBaHus Onocdepnl

)

KpyroBopoThI BeIECTB 1 OMOT€OXUMUYECKUE
LIMKJIBI 2JIEMEHTOB (yTJiepo/a, a30Ta).
3oHambHOCTE Ouochepbl. OCHOBHBIC OHOMBI
CymIu.

JemoncTpanuu:

Tabnuyvt u cxemvr: «KpyroBopoT yriepoaa B
ourocdeper, «KpyroBopor a3ora B mpupozes»

PackpriBath copepkanne TEpMUHOB
Y TMIOHSTHUI: IIEIOCTHOCTD
o6uocdepsl, KPYrOBOPOT BEIIECTB,
OMOTCOXMMHUYCCKHIE ITUKIIBI
3JIEMEHTOB, 30HATLHOCTh
ouocdepsl, OHOMEL.

OnwuceBaTh KPYrOBOPOT BEIIECTB,
OMOTEOXMMHUYECKHE IIUKIIBI a30Ta U
yriepoaa B Ouocgepe.

OOBACHATH MPHUYHHY 30HATBHOCTH
o6uochepsl.

[NepeuncnaTh U XapaKTepH30BaTh
OCHOBHBIE OMOMBI CYIIH 3eMITU

https://www.shio.info/

http://fcior.edu.ru/-
https://foxford.ru/catalog/courses/biologi

ya

http://bio-slovar.ru/
http://nauka.relis.ru/

26. YennoBeuecTBO B
onocgepe 3emuu (1 v)

YenoseuecTBo B Onochepe 3emin.
AHTpOTIOTEHHBIE 13-

MeHeHus B obuocdepe. ['mobGansHbIE
9KOJIOTUUECKHE

POOJIEMBIL.

JeMoHcTpanuu:

Tabauyvl u cxemur: «IIpumepHble
aHTPOIIOTEHHBIE BO3-

JIENUCTBUSI Ha IPUPOY», «Baxuelnue
HCTOYHUKH 3aTPSI3HEHUS BO3/yXa M TPYHTOBBIX
BO», «[louBa — BaxKHEHIIast cOCTaBIIIONIAs
ouocheps», «DakTOPHI AETpamaIiy OBy,
«[TapaukoBsIit 3pdexT», «DakToph
panroaKkTHBHOTO 3arpsisHeHHs1 OHochepsn»;
Kpacnast kuura P®, n3o0paskeHus 0XpaHsIeMbIX
BHJIOB PAaCTCHUI 1 )KUBOTHBIX

PackpeIBaTh colepikaHue TEPMHHOB
Y TIOHATHIA: aHTPOTIOT€HHbBIC
W3MEHEHHS, SKOJIOTHUECKHI
KPH3HUC, TI100aIbHBIE TPOOIEMBI.
XapakTepu3oBath OHOCHEPHYIO
pOJIb YenoBeKa.

IIpUBOAUTH MPHUMEPBI
AHTPOIIOTEHHBIX H3MEHEHHII B
ouocdepe.

OueHNBaTh MOCIEACTBUS
3arpsi3HEeHUs! BO3LyITHON, BOJHOU
cpelibl, U3MEHEHHUs KiMMara,
COKpaIleHus: Onopa3HooOpasus.
DopMynHpoBaTh COOCTBEHHYIO
TMO3HIIMIO [0 OTHOIIECHHIO K
Fﬂ06aﬂbelM U PErUOHAJIbHBIM

http://vschool.km.ru/repetitor.asp?subj=
99
http://bioword.narod.ru/

https://resh.edu.ru/
https://multiurok.ru/
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Tema, pa3aen kypca,
KOJIH4eCTBO 4aCOB

Hpezmen{oe coaeprkaHue

OcHoOBHbBIE BU/IbI 1eAATEIbHOCTH
o0yyaroumxcs

DJIeKTPOHHBIE 00pa3oBaTEIbLHbIE
pecypcbl

JlocTnakeHHe JIMYHOCTHBIX
pe3yJbTaTOB B PAMKAX peajan3anuu
Moayas «llIkonbHbIH ypok»
padoueii nporpammbl Bocnuranus
(mo pasaenam)

9KOJIOTHYECKHUM MPOOIeMaM,
apryMEHTHPOBATH CBOIO TOUKY
3pEHHsL.

HaspIBaTh NIPUYMHBI MOSBICHUS
HIPUPOJIOOXPAHHON ITHKH,
pacKkphIBaTh 3HaYEHHE IIporpecca
IUTSL IPEOJIOJICHUS] SKOIOTHYECKOTO
KpH3Huca

27. CocyuiecTBOBaHHE
NPHUPOABI U YeT0BeYecTBA

)

CocyecTBoBaHHE IPUPOJIBHI U YSTIOBEUECTBA.

CoxpaneHne OHOpa3HOOOpa3ust Kak OCHOBA
ycroitunBoctr 6uoctheprl. OcHoBa
panMOHANEHO MU U MX UCIOJIB30BaHHE.

JlocTrkeHns1 GMOJIOTHH U OXpaHa MPUPOIBL.

JemoncTpanuu:

Tabruysr u cxemsi: «bruocdepa u 4eI0BEK» TO

YTpaB-JIeHUsI IPUPOIHBIMH pecypca

PackpsIBath cofepkaHne TEPMUHOB
U TIOHSATUH: paliMOHAIbHOE
HPUPOJIONIOIb30BAHUE, YCTOHUNBOE
pa3BUTHE, KOIBOJIOLHS.
XapakTepu3oBaTh palliOHAIBHOE
HCII0JIb30BAHUE IPUPOAHBIX
PECypcoB; OCHOBHBIC MOOKEHHS
KOHIIETIIIMN YCTOHYMBOTO Pa3BUTHS

https://educont.ru/
https://multiurok.ru/

http://nauka.relis.ru/
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