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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJIOTHH TEOPETHYECKYIO OCHOBY IS
OTIpE/ICJICHHUS TIOAXO0JI0B K (POPMHUPOBAHMIO COJIEpkKaHUS Y4yeOHOIro MpeaMeTa
«buonorus» coctaBuiaM: KoHuenTyaineHble mnojoxenus @OIOC COO o
B3aUMOOOYCIIOBJICHHOCTH IIEJICH, COAEpX.aHUs, pe3ylabTaTOB OOydYeHUS U
TpeOOBaHUM K YPOBHIO MTOJATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOITUX IEAX U
MPUHIIAIIAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHETO
obmiero oOpa3oBanusi B Poccuiickoit @Depeparuu, a TakKe TOJIOKEHUS O
cnerupuke OMOIOTHH, €€ 3HAYCHUU B TMO3HAHUH KUBOUM MPUPOJIBI U 00ECIICUYCHUN
CYILIECTBOBAaHMS 4eloBeuecKoro oomiectBa. COriacHO Ha3BaHHBIM IOJIOXKEHUSIM,
orpe/ereHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T NPEACTABICHHE O LENsAX, 00 oOmen
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHUS OOYyYalOUIUXCS CpEeACTBAMU
yueOHOoro mnpenmera «buomorusi», omnpenenser o0s3aTeIbHOE MNPEIMETHOE
COJICp’)KaHHME, €ro CTPYKTYpy, pacmpeieieHue 1o pasjiejiaM W TeMawm,
PEKOMEHIYEMYIO MOCIEI0BATEIbBHOCTh U3YyUYCHUSI YUeOHOro Marepuaia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
poliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmnxCs.

B nmporpamme 10 OHONOTMHU Tak)Ke YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeAMETHBIM U TMPEIAMETHBIM pe3yJibTaTam
oOyueHuss B (QOpPMHpPOBAHMH OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHOM
NEATeIbHOCTH/YU4eOHBIX JEeWCTBUH OOYYarolIUXCs IO OCBOCHHMIO COJICpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uosioruu (10—11 kmaccel, 0a30BbId YPOBEHb) peaan30BaH
MPUHIUI TMPEEMCTBEHHOCTH B HU3Y4YEHHM OWOJIOrMM, Oyiarojapsi 4yeMmy B HeE
MPOCMATPUBACTCS HANPABJICHHOCTh HA Pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpHUEHTAIMH JTUYHOCTH, SKOJIOTMYECKOTO0 MBIIUIEHUS, TPEACTABICHUN O 3J0POBOM
oOpasze XW3HU U OEpPEeKHBIM OTHOIICHHEM K OKpYXKarolled MNpUPOIHON cpee.
[TosToMy Hapsiny ¢ u3ydeHueM OOIIeOHOIOTUUECKUX TEOPUH, a TakKe 3HAHUU O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B TMporpamMme 1Mo OMOJIOTHUHU YIEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUW B MOBCEIHEBHOW >KU3HU JIJISI PEIICHUS TIPUKIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKUA HACJIEACTBEHHBIX 3a00JICBaHUN YEIOBEKA, MEINKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUSI, 000CHOBaHUS 9KOJIOTUYECKU
IIEJIECO00PA3HOTO TIOBEACHHWS B OKpYXKAIOMed NPHUPOAHOW Cpeie, aHamu3a
BIIMSIHUSL XO3AWCTBEHHOW JEATENbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHUE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
ydyeOHoro npeaMera «bruoaorus» MpoJUKTOBAHO HEOOXOJAMMOCTBIO 0OecreUeHHUs



YCJIOBHM JIJISl PEIICHUST OJTHOM M3 aKTyaJIbHBIX 3a/7a4 IIKOJIBHOTO OHMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopasi Tmpenanoiaraer (GopMupoBaHue Yy OOyYarOUIUXCS
CIIOCOOHOCTH  aIaITUPOBATHCA K HW3MEHEHHUSIM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpemHEro oO0Iero o0pa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecrnieurBaeT (GOpPMHUPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHUM O
HAyYHOM KapTHHE MHpa, paclupsieT U 00oOIIaeT 3HaHUSA O KUBOW mpupone, e€
OTJINYUTENIBHBIX NPU3HAKAaX — YPOBHEBOM OPraHU3allMM WU HBOJIIOLMH, CO31AET
yCIIOBUS  JJIs:  TO3HaHUS  3aKOHOB  JKMBOM  mIpuUponbl, (HOPMHUPOBAHUS
(GYHKIMOHATBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO W Oe3omacHoro obpasza
KU3HU, YKOJOTUYECKOTO0 MBIIIJIEHUS, IIECHHOCTHOTO OTHOIIEHUS K KUBOUW MPUPOJIC
U YEIIOBEKY.

Bonbioe 3HaueHue OMOIOTHs UMEET TaKXKe ISl PEIICHUSI BOCITUTATEIbHbBIX U
pa3BUBAIOIIMX  3aja4  CpeAHEero  obmiero  oOpa3oBaHus,  COIMATHU3AIUU
oOyuaroruxcsi. M3yuenue Ouosioruu oOecrieunBaeT ycloBus AJisi (OPMUPOBAHUS
WHTEIJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX W HWH()OPMAIIMOHHBIX HAaBBHIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET WHTETpalid OMOJOTMYECKUX 3HAHUM C
IPEICTABICHUSAMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKHU, XUMUU
u reorpaduu. HazpaHHbie TOJIOKEHHUS O MpPEJHA3HAUYCHUM y4E€OHOTO MpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY IS ONpENETeHUs TMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COJAEp>KaHUsA, MPEACTaBICHHOT0 B Mporpamme Io
ounonoruu.

Otb6op coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMI KyJIbTypOCOOOpPA3HOIO IMOJAX0Ja, B COOTBETCTBUU C
KOTOPHIM O0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAUMUMBIE JIJIs
dbopmupoBaHus 00IIEH KyJbTYphl, OMNpPEACNSIONIME aJeKBaTHOE TOBEACHUE
YyeJoBeKa B OKpY’Karolel MPUPOAHOM cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco00oe MECTO B ATOM CHCTeME 3HaHUMN
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIC CIIy)KaT OCHOBOM /it (POPMHUPOBAHUS
MPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHE MHpa U
IIEHHOCTHBIX  OPUEHTAlMSX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHU3aIluu
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypuUpOBaHUE COJAEpXKaHUSA YYEOHOro MaTepuaja B TPOrpaMme IIo
OMOJIOTUM OCYHIIECTBIICHO C Y4Y€TOM NPHOPUTETHOTO 3HAUYCHUS 3HAHUUA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINK U
ABOJTIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOTo mpeameTa «buonorusy
BBIJIEJIEHBI CIICIYIOIINE COAEpKATEIbHbIE JIMHUU: «bHOJOTHs Kak Hayka. MeToabl
HAy4yHOTo Mo3HaHusm», «KieTka kak Ouosiornueckas cucrema», «OpraHu3M Kak



ouonoruueckas cucremay, «Cucrtema ¥ MHOrooOpasue OpraHMYECKOTO MHUPay,
«DBOJIOLIUSA KUBOU MPUPOABIY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

[lenr u3ydyenus: yueOHoro mnpeamera «buonorus» Ha 60a30BOM ypOBHE —
OBJIaJICHUE  OOYyYaIOIUMHUCS  3HAaHUSMHU O  CTPYKTYpHO-(PYHKIIMOHATBHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOrO0 paHra ¢ NOPUOOpETEeHHE YMEHHU
MCIIOJIb30BaTh 3TU 3HAHUA JJII TPAMOTHBIX JCHCTBHI B OTHOIIEHHH OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUS PA3TUIHBIX )KU3HEHHBIX TTPOOIICM.

JlocTikeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CreunBaeTCs peleHueM CIeAYIONINX 3a/1a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMBbI 3HAHUNW O OMOJOTUYECKUX TEOPUSX,
YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOMU
Uit OPMHUPOBAHUSL TPENCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOIO MO3HAHUS, CTPOEHUU, MHOr000Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM PA3HOTO YPOBHS OpraHU3alliU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YaIOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJOTHH HAy4YHBIX B3TJISIOB, MAECH U TMOJXOAOB K W3YYCHHMIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3aIuY;

CTAaHOBJICHME Yy OOydYarommxcss oO0mel KyJabTypbl, (YHKIIMOHAIBLHOM
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OLEHUBATH SIBJICHUS OKPY)KAIOIIETO
MHpa JKHBOW MPUPOJbI HA OCHOBAaHWW 3HAHWA W OMBITA, IOJYYCHHBIX TPHU
M3yYEeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWA B MPAKTUUYECKOW JEATEIHHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS ATUYECKUX
HOPM IIPU MTPOBEICHUHN OMOJIOTUYECKUX UCCIIET0BAaHUMH;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUU JUIsl TIOBBIIEHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH TOCJEICTBUI CBOEH AESATENHHOCTH 110 OTHOILLIEHUIO K OKPY’KaIOIIeH cpenie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME W COOJIOJEHUE Mep NPOPHIaKTHKA
3a00JIeBaHU.

B cucreme cpennero oOmero obOpazoBanusi «buosnorus», uzydaemass Ha
0a30BOM YpOBHE, SBJISETCS 00s3aTENbHBIM Y4€OHBIM MPEAMETOM, BXOIAIIMM B
COCTaB NpeaMeTHOM o0aacTi « EcTecTBeHHO-HAyUHbIE IPEIMEThD.



Jlst m3ydenust 6nosoruu Ha 6a30BOM YPOBHE CPEIHEr0 001Iero o0pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIECTBEHHBIMHU, TEXHUICCKUMHU U
JIPYTUMH €CTECTBEHHBIMH HayKamHu, (puiiocoduein, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOMW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonbl MO3HAaHUS KUBOM MPUPOABI (HAOIIOEHUE, IKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KilaccupuKaius, MOJCTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbnos, [[xx. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IMPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPTraHU3AIMS.

JKusbie cucTembl (OMOCUCTEMBI) KaK MPeAMET U3ydeHus ouonoruu. OTinyune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U UX pa3HOOOpas3ue. YPOBHU OpraHU3aIlMid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIA, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJIAIUMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIEHOTUYECKU ), OMOCEPHBII.

JlemoHCcTpanuu:

Tabnuibl U cxembl: «OCHOBHBIE MPU3HAKY KU3HWY», « Y POBHU OpraHU3aIlHH
KUBOU MPUPOABD.

Oo6opynoBanue: Mojienb moJiekyinsl JIHK.

Tema 3. XuMH4ecKHUH COCTAB M CTPOEHHE KJIETKHU.

XUMHAUYECKHM COCTaB KIIETKA. XHMHWUYECKUE DJIIEMEHTBI: MaKpOSJEMEHTHI,
MHKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BenlecTB B KieTtke. [logaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OETKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpBhl O€JIKOBOW MOJIeKyJbl (TepBUYHAs, BTOpUYHAS, TpPETHUYHAS U
YeTBEPTUYHASL CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomsornueckue
byHKIIUU OEKOB.



depmenTtsl — Owonormyeckue Karamuszatopel. CTpoeHume ¢depmeHTa:
aKTUBHBIA TeHTp, cyOcTpaTHas crneuupuuyHoctb. KodepmenTsl. Butramussbl.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pudo3a ©  Je30KCHpu003a),
aucaxapuibel - (caxaposa, JaKTo3a) M - MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
Hesutoo03a). buonornueckne GyHKIUU YIII€BOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ 'MapodUIBHO-
runpodoOHbie  cBoicTBa. buonormueckue ¢ynknuu swmnuaoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUH.

Hykneunosesie xkucinorel: JIHK u PHK. Hykineotuasi — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[{uTonorus — Hayka o kietke. Kiierounast reopust — npumep B3auMOACHCTBUS
unen u (pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KICTKHU.

Knerka kak menoctHas s>xkuBas cucrtema. OOmme mNpU3HAKK —KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, mosiekynbl JIHK kak reneruyeckuid ammapar,
CUCTEMa CUHTE3a OeKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotrhyeckas. OcoOeHHOCTH
CTpPOEHHUS MpOoKapHoTHYecKoM KieTku. Kierounas crenka Oaktepuii. CtpoeHHe
AYKApPUOTHYECKON KJIeTKH. (OCHOBHBIC OTJIMYHUS PACTUTECIBHOM, >KUBOTHOM H
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, INIMKOKAIUKC, MX
¢ynkuuu. [Inazmaruueckas meMOpana, e€ cBoiicTBa U ¢pyHkuuu. Lluronnazma u eé
opranounbl. OnnomeMOpannbie opraHounbl kieTku: OIIC, ammapar ['onbmxkwy,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTaHOWIBI KIETKWA: MUTOXOHJIPUU, IUIACTHUJIBI.
[IpoucxoxaeHne MHUTOXOHJpUN u minactu. Buasl mmactua. HememOpanHbie
OpraHOMJbl KJETKH: PpUOOCOMBI, KIJIETOYHBIA UEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIUU OpraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue siipa: siaepHas 000J04Ka,
KapHoIlUia3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoHcTpanmu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxiun, K. M. bap.

Hwnarpammsbl:  «PacnpeneneHne XMMUYECKMX 3JEMEHTOB B HEXMBOU
npupopae», «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuubl 1 cxembl: «lleproguyeckas TabiauIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJTbl BOJIbI», «brocunaTes Oenka», « CTpoeHue MOJIEKYIIbI OeTTKay,
«Ctpoenue pepmentan, «Hykneunossie kucnotel. JJHK», «Ctpoenne monekybl



AT®», «CTpoeHHe 3yKapUOTHYECKOW KIIETKN», «CTpOECHHE KUBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHE NPOKAPUOTHYECKON KIIETKWY,
«CtpoeHue sapa KIETKW», « Y TIAEBOIbD, «JIumubm.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOM, O0O0OpYy/IOBaHHE JMJii MPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHble M NpaKTH4YeCKHe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJUTUYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UM KaTajasbl)».

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHs KIETOK pPACTCHHI,
KUBOTHBIX W OakTepHuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OIHCAHUE.

Tema 4. 7KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUSL (SHEPTeTUYECKUT OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpollecca
Merabosin3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPTHMM B IOHUMAaHUU
MeTaboIM3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reteporpodHsblil. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢a3sl (orocuHTe3a. Peaxiuun
dboTocunTeza. DPphekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3a ISl KU3HU
Ha 3emiie. BiusHue yciioBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMICHUS! €T0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMEH B KIIeTKe. PaciiemnyieHue BEIIeCTB, BBIICICHUE U
AKKyMYJUpPOBaHHE DJHEPrud B KJIETKE. OTalbl 3HEPreTUYeckoro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnurenbHoe dbocdhopunupoBanue. D¢ hHeKTUBHOCTD
SHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmatpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanusi reHerndeckoit wHGopManuu B KieTKe. ['€HETHYECKU KOJ MU €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHchaanuu. KoaupoBanwe aMHUHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W HKU3HEHHOTO IMKJIa BHUPYCOB.
bakrepnodaru. bone3Hu pacTeHuid, >KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHnonedunura yenosexka (BUY) — Bo3dyautens CIIN/a.



OOpatHast ~ TpaHCKpWUMNIMs,  peBepraza W  uwHTerpasa.  [IpodmmakTrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBAHUI.

JleMoHCTpauuu:

[Toptpetsr: H. K. Konbnos, . Y. iBanosckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tunbl nuTaHus», «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuueckuit oOMen», «Ximoporiacty, «Potocuntes», «Ctpoenue JITHKY,
«Ctpoenue u GyHKIMOHUPOBaHUE TeHay, «CuHTE3 OenKkay, «[ eHeTHIeCKuid Koy,
«Bupyco», «bakrepuodarny, «CtpoeHue u xxku3HeHHbIA 1K Bupyca CIIN/]a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: moaenu-anmiukauu «Yasoenue JIHK u tpanckpummmsy,
«buocuntes 6enka», «CTpoeHue KIeTKn», Mojiesib cTpyKTyphl JIHK.

Tema 5. PazmHoKeHHe U MHAUBHUIYAJbHOE PA3BUTHE OPTraHNU3MOB.

KinerouHblii UK, WM SKU3HEHHBIM 1Mk KieTku. MHTepdaza u MHUTO3.
[Ipomeccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HAOOp — KapUOTHIIL.
Jnmmon HbIN M TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[uTonornuyeckue OCHOBbI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTUS
OpraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, npoucxonsime Ha
PAa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUIA CMBICI MUATO34.

[Iporpammupyemasi TuOeIb KJIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
Pa3sMHOXEHUA: JEJIEHWE HAJABOE, II0OYKOBAHWUE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHUE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIMYUSI OT OECTIOJIOTO.

Meito3. Cranuu meio3a. Ilpormeccel, npoucxonsdimne Ha CTagusxX Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOIOrMYECKUH CMBICT U
3HAYCHHE MEK03a.

['amerorenes — mporecc oOpa3oBaHUS TIOJOBBIX KIETOK y JKUBOTHBIX.
[TonoBbIie >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OCOOEHHOCTH CTPOCHUSI SMIIEKICTOK W CcrepMaro3ouaoB. Omiog0TBOPEHHE.
[Taprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). DTtanbl SMOPUOHAIILHOTO PA3BUTHS y TMO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyisiius, opraHorese3. IloctamOpuoHanbHOE pa3BUTHE. TUIIBI
NOCTAMOPUOHAIIBHOTO PAa3BUTHS: MpsMOE, HempsiMoe (JMYMHO4YHOE). BnusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3LIBATH BPOXKIEHHBIC
YpO/JICTBA.

Poct u pazButue pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHHUSI: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmumpt 1 cxembl: «@DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHH», «BererarnBHOe pa3MHOXKEHHE
pactenmity, «Jlenenue KieTku Oaktepuit», «CTpoeHHE TOJOBBIX KICTOKY,
«Ctpoenue xpomocombl», «Knerounsli nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiio3», «IIpsiMoe u HenpsiMoe pa3BuTHE», «I'aMeTOreHe3 y MICKONUTAIOIINUX U
yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30uasl
MJICKOITUTAIOIIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpeIlIKa JyKa», MarHuTHas MOJeb-anIuIuKanus «JleneHue KIeTKu», MOMAEb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuUTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTPOCHHUS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxy».

Tema 6. HacsieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETHKU. BKiam poccHiiCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TCHETHUKH. MeTOoIbl TEHETHUKH (THOPHI0JIOTHYCCKUM,
LUTOTE€HETUYECKHUM, MOJEKYISIpHO-TeHEeTHUeCKui). (OCHOBHBIE TI'€HETUYECKUE
NoHsATUA. ['eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJe0BaHUsl MPU3HAKOB, YCTaHOBJIEHHbIE I'. MeHaenem.
MoHoruOpuiHOe CKpelmuBaHue. 3aKOH eIuHO-00pa3usi THOPHIIOB IIEPBOIO
nokoJieHus. IIpaBuwio JOMUHHpPOBaHMS. 3aKOH pAcHICIUICHUSI MPHU3HAKOB.
I'unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JqurubpuaHoe  CKpenMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacJeIOBaHMS
npu3HakoB.  llUToreHeTHMYeCKWE€  OCHOBBI  JUTHOPUAHOTO  CKPCIIUBAHUS.
AHanu3upymolee ckpenmpanue. Mcnoip30BaHue aHaIU3UPYIOLIErO CKPEIIMBaHMS
TUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemienHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana 1o
CLETUICHHOMY HACJIEIOBaHMIO T'€HOB. HapyIieHue cuerieHusi reHOB B pe3yJibTaTe
KPOCCHUHIOBEpa.

XpOMOCOMHas TEOpHUs HACIEACTBEHHOCTH. | €HETUUECKHE KapThI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mojia. AyTOCOMBI U TMOJIOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpempl B HEHAcHEOCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapHAIIOHHAS KPUBas.
Hopma peakuum npusHaka. KomndecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnenctBeHHasi, wiM TE€HOTHUIIUYECKas, W3MEHUYMBOCTh. KomOWHaTHBHas
U3MEHUYMBOCTh. Meio3 U TMOJIOBOM TMpoIlecC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTarimonHas n3aMeH4nBoOCTh. Kinaccudukaims MyTanuii: reHHEBIE,
XpPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYMHBI MyTaluii. MyTareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKUX PSAZIOB B HacleAcTBeHHON n3menunBocty H. M. BaBuiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTD.

['enernka uyenoBeka. Kapuotnn yemoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, [IMTONCHETUUCCKUM, OMOXUMHUYCCKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[M[[P-ananu3a. HacnencrBenHble 3a00JeBaHUS YENOBEKA: TEHHbIE O0OJIE3HH,
0OJIe3HH C HACIEACTBEHHOUW MPeapacrolioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIIETKH. [IpuHIMIIBI
3I0pOBOTr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHUYECKUX
Oomne3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKON
TE€HETUKH B MPEOTBPAIICHUHU U JICYCHUN T€HETUYECKUX 3a00JICBaHU YeIoBEKa.

JlemoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuet © cxembl:  «MOHOTHOpUIHOE  CKpEIIMBaHME U €ro
LIUTOTEHETUYECKAasi OCHOBa», «3aKOH pACIICIUIEHUS W €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH  YHCTOTBHI  TaMmeT», «JlurubpumHoe  CKpemrBaHUEY,
«luronoruuecknue  OCHOBbI  JUTHMOPUAHOTO  CKpemMBaHus»,  «Meio3y,
«B3auMoJelicTBUE  AJUIENBHBIX T'E€HOB», «l'€HETMYECKHE KapThl PACTEHHI,
KUBOTHBIX W 4EJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIIEIOBaHMS,
CUEIUIEHHOro ¢ mnosnom», «Kapuotumbel 4enoBeka MW KUBOTHBIX», «Buuisl
U3MEHUYMBOCTHY, «MoauduKaoHHas U3MEHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHASI U3MEHYUBOCTh.

OOopynoBanue: Moaenu-ammiuKau «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Henonxnoe nmomuuupoBanme», «Jlurnbpuanoe ckpemmuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOII W MHKpompemnapaTr «J[po3oduna» (Hopma, myTtanuu
(bopMBI KPBUILEB M OKPACKH Tela), repoapuid «I'opox moCceBHOM.

JlaGopaTopHble M NpaKTHYeCKHe PadOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHas pabota Ne 6. «3yueHne MoanuKanMOHHON N3MEHUYNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 myTanuil y Jpo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHE U aHAJIW3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKIUU U JOMECTHUKALHUS.
Yyenue H. W. BaBunoBa 0 1eHTpax TMPOUCXOXKICHUS U MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEeHTpbl MPOUCXOKAECHUSA JOMAIIHUX KUBOTHBIX. CoOpT,
opoja, TaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOoBbIN U MHIUBUIYAIbHBIA OTOOpPHI B
CEJIEKIIMM PAcCTEHWH M KUBOTHBIX. OIEHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHusA. CKpelnMBaHUE YHUCTBIX JIMHUM.
['eteposuc, wnn rubpunHas cuia. HepoicTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rtubpuauzanuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJyYEHUE TIOJUIUIOWJIOB. JIOCTMIKEHUSI CENeKUUH PACTEHUW, >KUBOTHBIX U
MHKPOOPTaHHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpUs. OTallbl
co3nanusi pexomoOmHanTHo JIHK wu TpaHcrennsix opranusmoB. Krerounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KinonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB.

Okosiornueckre M dtuyeckue  npobnembl. MO —  reHeTuuecku
MOAU(PULIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOMCXOXKIEHUS M MHOrooOpaszus
KYyJIbTYPHBIX pacTeHui», «Ilopoabl JOMAIIHUX KUBOTHBIX», «CopTa KyJlIbTYPHBIX
pactenmity, «Otnanénnas rudbpuauzanus», «PadoTe akagemuka M. @. MBanosay,
«lomunnounus», «OO0beKThl OuotrexHosnorun», «Kierounsle KynbTypel U
KJIOHUPOBaHHE», « KOHCTpynpOBaHUE U NIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJSKU TUIOZ0B U KOPHETION0B AUKHUX (DOPM U KyJIbTYPHBIX
COpPTOB pacTeHuid, repoapuit «CelbCKOX03sIIICTBEHHBIE PACTEHUS.



JlabopaTtopHblie U NIpakTHYeCKue padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHSI CEJIEKIIMM pAacTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTopuio
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBorounonHast 6MoJI0THS.

[Ipennochlku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOpUU. OBOJIIOIMOHHAS
Teopust U €€ MecTo B Onosioruu. BiusiHUE 3BOJIOLIMOHHON TEOPUU HA pa3BUTHUE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenscTBa HBOMIONUU. [laleOHTOIOTHYECKHE:  ITOCIEN0BATEIBHOCTD
MOSIBJIEHUSI BHJIOB B TMAJEOHTOJIOTMYECKOW JIETOMHUCH, MEPEXOAHbIE (HOPMBIL
buoreorpadguueckue: cxoacTBo U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3auyus 3MOPHOHOB pa3HbIX BHUJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTUYHBIE,
pYJUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISpPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTEHd y BCeX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochUiKM  BO3HUKHOBEHUS
JapBUHU3Ma. J[BWXKyIlME CHJIbI 3BOJIONUM BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bomouu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

Muxkpoasosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLNN.

JBrkymue cuiibl ((pakTopbl) PBOJIONKMKA BUAOB B Mpupojae. MyTallmoHHBINA
npolecc U KOMOMHATHBHAs HM3MEHYMBOCTh. [lomynsliMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTpanus.

EctecTBeHHbIl 0TOOp — HampaBisitouii  ¢gakrop sBojouuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bodouud. [Ipumepsr
IPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(03bl U UINO-aAaNTALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHYECKOe.

MaxkposBomonus.  DopMbl  3BOJIOLUMHU:  (UIETHYECKasA, IUBEpreHTHas,
KOHBEPTeHTHas, nmapauienbHas. HeoOpaTuMocTs 3BOTIONUY.

[IpoucxoxieHne OT HECHEeUHAIM3UPOBAHHBIX MpeAkoB. lIporpeccupyromas
crienuann3anvs. ATanTUBHAS paAALIUS.

JdeMoHcTpanuu:



[Toptpetsl: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.
Tabmuiel u cxembl: «Pa3BuTHE OPraHUYECKOro MUpPA Ha 3eMiie», «3apoIbIIT

MTO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «@Popmbl  OOpsOBI 32
CylLIeCTBOBaHHE», «EcTecTBEHHBIM 0TOOp», «MHOroo0pasue COpToB PacTEHUI»,
«MHorooOpa3ue  mopos  KuUBOTHbIX»,  «[lomymsmuwm»,  «MyTauuoHHas

U3MEHUUBOCTBY», «ApoMopdosbly, «Manoamantamuny», «OO0mas aereHepauus,
«/IBmkymue cuibl 3Boirounmn», «Kapra-cxema wmapmipyra myremectBus Y.
Hapeunay, «boprba 3a cymectBoBanue», «IIpucmocoO0IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTHIECKOE BU000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMUYHBIMU THIIAMU OKPAaCKH,
Ha0oOp IJIOJOB U CeMsH, KoJuieKius «lIpumepbl 3alllUTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAMPABIICHUS BOIIONUNY», 00bEMHAST MOJECIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduyeckas xkapta wmupa, Koiwekuus «Dopmbel coxpaHHOCTH
WCKOIIAEMBbIX JKUBOTHBIX M pacTeHul», Moaenb ammmkanusa «llepekpéct
XpOMOCOM», BIaxHble mpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MmyTtaruu GoOpMbl KPBUIbEB U
OKpacKu Teja).

JlaGopaTopHblie 1 NpaKkTH4YeCcKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO».

JlaGoparopnas pabora Ne 2. «Onmcanue MPUCIIOCOOJICHHOCTH OpTaHU3Ma U
€€ OTHOCHUTEIBHOIO XapAKTEPA.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KM3HU Ha 3emue.

JloHayuyHbIE TIPEICTABICHHUS O 3apOXKICHUU KWU3HU. HayuHble rumoresbl
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHe3 W TMaHCmepMus. XuMUuecKas
ABOJIIONMS. AOMOTEHHBIM CHHTE3 OPraHMYECKHUX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON 3BOMOIUN. HavanbHbIe 3Tanbl
ouonornueckoi sBomoruu. ['umoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKIETKU. [lepBble KIETKM M UX DBOJIIOLUS.
®opMHUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeickas u
npotepo3oiickas dpbl. [laneos3oiickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPIOBUKCKUH, CHITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30KcKas 3pa 1 €€ NEPUOIbl: TPUACOBBIN, FOPCKUI, METIOBOM.

KaliHo3oiickags »3pa W €€ MepuoAbl: MaJCOT€HOBbIM, HEOIE€HOBBIM,
AHTPONOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE Tallbl
HBOJIIOIMU PACTUTENBHOIO M SKMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
XKUBOTHBIX. [0siBIIEHNE, pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucrteMa OpPraHMYECKOTO MHpa KaK OTpakeHHE »3Boouud. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YesoBeKa. AHTPOIOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydeHHs aHTpornoreHe3a. CXOACTBa H
pa3JINyus 4eJI0OBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuiabl  (dakTtopsl) — aHTpomoreHne3a.  HacneacTBenHas
U3MEHUMBOCTb UM  €CTECTBEHHBbIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
M3TrOTOBJICHHE OPYIUH TpyAa, MBILIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIOLMU YEIOBEKA: aBCTPAIONUTEKH, UeroBek
yMmenel, YenoBek npaMoxondammii, YenoBek HeaHAEpTaNbCKHM, YenoBek
pa3ymHblii. Haxonku HCKOmaembIX OCTaTKOB, BpeMsl CYLIECTBOBAHHS, 00JacTb
pacnpocTpaHeHHsi, 00bEM T'OJIOBHOTIO MO3Ta, 00pa3 KU3HU, OPYAUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCcKasg).  YepTbl  NPUCHOCOOJIEHHOCTH  IpeICTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMS. EJIMHCTBO 4YEIOBEYECKHMX pac.
Kputuka pacusma.

JlemoHCcTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl U cxemsbl: «Bo3uukHoBenne CojHEYHOM cHCTeMbI», «Pa3BuTiHe
opraHudyeckoro  mupa», «PacturenpbHas  kietka», <«KuBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «COBpEMEHHAas CUCTEMa OPraHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHUS 4YEIOBEKa M YeIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0O 4YEJOBEKa», «JlpeBHenmme moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeYECKHUE pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxkneHue — yenoBeka»  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHJepTayiblla, KPOMAHBOHIIA), CJENKU WIA
U300pKEHHUS KAaMEHHBIX OpYJIud MEepBOOBITHOTO YesoBEKa (KaMHU-YOIIEpPHI,
pyoOuna, ckpebna), TEOXpPOHOJOTHYECKas Tabiuia, KoyuieKus «DopMbl
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckast pabota Ne 1. «M3yyeHue UCKOMAaEeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. Opranu3mbl U OKpY:KamoLas cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, TOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtuyeckre, OWOTHMYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJOTUYECKUX
(hakTOpOB Ha OPTAHU3MBI.

AOuoTtndeckue (HakTophl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenusi OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTMsl.

buotnueckne (akTopBbL. Bunpr OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsbl. [lapasurusm, xkoomnepauus,
MYTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M,
HEeWTpanu3M. 3HaueHHEe OWOTUYECKUX B3aUMOJEWUCTBHM I CYUIECTBOBAaHUSA
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyjasiuuu. OCHOBHBIE IIOKAa3aTEIH
NOMYJISUUU: YHCIEHHOCTh, IIOTHOCTh, POXAAEMOCTb, CMEPTHOCTH, IMPUPOCT,
murpanus. J[nHaMuka YuCI€HHOCTU MOMYJISIUU U €€ PEryJIsALUs.

JlemoHCTpauuu:

[Toptpetsl: A. I'ym6oasaT, K. @. Pynbe, O. 'ekkens.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpeabl 0OUTaHUS
opranuzmoB», «®Potonepuoausm», «llonmymanum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJISIIMU HHDY30pun-TyPenbku», «[lummensie nenm.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

JlaGoparopnas pa6ota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHH.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktrueckast pabora Ne 2. «IToacuér MIOTHOCTH MOMYJISIITUI pa3HBIX BUIOB
pPACTEHUIN.

Tema 4. CooGuiecTBa U IKOJIOrHYeCKHE CHCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BUIOBas,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsA3U B
ouoreHose.

DOkoyoruueckne cuctemMbl (d9kocucteMbl). [loHaTne 00 »3KocucTeMe U
ouoreoneHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTHI, peylleHTbl. KpyroBopoT BeIIECTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU OHKOCUCTEMBbI. [luieBble LeMU U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHUCTEMbI: OuoMacca, MPOAYKIHUA. DKOJIOTHYECKUE
nUpaMubl: TPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYUBOCTb, CaMOperyJisius, pa3putue. Cykieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMa XBOWHOTO
WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopa3zHooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. Kuboe BemecTBO u ero ¢GyHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJI00aNbHOM DKOCUCTEMBI. J[MHaMHuYecKoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOreOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yriepoja,
azota). 30HAIBbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emi. AHTPONIOreHHbIE U3MEHEHUST B Ouocdepe.
['o6asibHbBIE KOJIOTUYECKHE TPOOIIEMBI.

CocyniecTBoBaHuE MPUPOIbI U YeJI0BEYECTBA. CoxpaneHnue
O01opa3HO00pa3usl Kak OCHOBA yCTOMYMBOCTU OHoc(hepbl. OCHOBA palMOHAIBHOTO
yIOpaBlieHUs] TPUPOJHBIMU pecypcaMd U HX HCHoJb30oBaHue. JlocTuxkeHus
OMOJIOTHUY 1 OXpaHa MPUPOJIbI.

JlemoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuuel u cxemsl: «lluieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogusie cooOmiectBay, «llenn nuTaHus», «IKOJOTMYECKAsT MHUPAMHIAY,
«buocdepa u yenopek», «IKocucTeMa MUPOKOJUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBUS Ha MNpPUPOAY», «BaxHelline HMCTOYHUKHU
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BO», «llouBa — BakHEHIIas cocTaBistoIIas
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
paIMoOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas crpykrypa Ouochepbn,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBI 23KpaH OuoOcheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ora B mpupoIe».

O6opynoBaHue: MoAeb-anIIMKaKUs « TUTIHUYHBIE OUOIIEHO3bI», TepOapuit
«PacTtutenbHble co00IIECTBaY, KOJUIEKINH «bruoneHo3y, «Bpeaurenn BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», TepOdapud W KOJUIGKIMUM PACTEHUH U
KUBOTHBIX, MPUHAJICKAIIME K Pa3HbIM SKOJOTMUYECKUM TPYIIaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoii ®enepanuu, U300paK€HUSI OXPAHIEMBIX BHIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA [IPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K PE3yIbTaTaM
OCBOCHMs  OOyyaroUMMHUCA HpOrpaMM cpeaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType IHYHOCTHBIX PE3yJbTATOB OCBOECHHUS mpeaMera «buonorusp
BBIJICJICHBI CIICAYIONIHME COCTABIISIONINE: OCO3HAHUE OOYUYaIOIIUMHUCS POCCUHUCKOM
rPaXXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpEAEICHUI0, HAJIUYMe€ MOTHBAlUM K  OOY4YeHHUIO  OHOJIOTHH,
LIeJICHANPABJICHHOE DPa3BUTUE BHYTPEHHUX YOEKIECHUN JIUYHOCTM HA OCHOBE
KIIFOUYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAUIUN Pa3BUTHS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, IPUCYIIUMHU CHCTEME
OMOJIOTUYECKOT0  00pa30BaHMs, HAJIMYUE DKOJOTMYECKOTO MPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS Ipeamera «buonorus TOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM ©W BOCHHUTATEILHOM JCATEIBHOCTH B COOTBETCTBHH C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHHWS, CaMOBOCIIUTAHHUS H
CaMOpPa3BUTHs, PA3BUTHS BHYTPEHHEW TMO3WIMH JIMYHOCTH, NATPUOTHU3MA,
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOT'0 YBA)XKCHUS, OEpPEXHOTrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TPaAULHSIM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MPUPOIE U
OKpYXaruieu cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS yueOHOro mpenmera «buomorusy
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIIUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3WUIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHMCKOIO OOIECTBa, PaCIIMpPEHUE KU3HESHHOIO
OIbITA W OMbITA AEATEIBHOCTH B MPOIECCE Pealn3aliid OCHOBHBIX HAIPABJICHUHN
BOCIIUTATEJIBHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMKU 00YUaAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YeOHBIX W TMO3HABATENIBHBIX 3a1a4, BHITIOJHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JESITEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU WJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXXEHHUS K CBOEMY HApoOay, YYBCTBa OTBETCTBEHHOCTH TMEPE.l
Pomuuou, ropmoctn 3a cBOM Kpad, CBOKO PoauHy, CBOM S3BIK WU KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHNIO U MaMSATHUKAM HPHUPO/IbI,
JTOCTUXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE W
pa3BuTHE OMOJOTHM, TOHUMAHUS 3HAYCHUST OWOJOTMUM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HaHME AYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOa;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TPHUHATHUS LIEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHHA:

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUMH;



NOHUMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3nyeckoro BoCHUTAHHS, (POPMUPOBAHUS KYJIbTYPbI 310POBbSI
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHMMaHHWE W pealu3alnus 370pOBOro M 0e30macHoro obpasza >KU3HU
(3mopoBOE  TUTaHWE, COONIOJACHHE TUTMEHWYECKHMX MpPaBWJI MW HOPM,
cOQIaHCUPOBAHHBIM pEXUM 3aHATHM U OT/AbIXa, peryispHas ¢uznueckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
CcOOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHMMAHUE I[EHHOCTU TPaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOro MOBEICHHS B CUTYallUsX, YTPOKAIOIINUX 3J0OPOBbIO U JKU3HU JIIO/ICH;

OCO3HAHHE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOT0 BOCTTUTAHUS:

TOTOBHOCTh K TpPYJy, OCO3HAaHHME LIEHHOCTH MAacTepCTBa, TPYAOJO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K Pa3InyHbIM cdepam npodhecCHuOHATBHONU JeSTEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud U peau30BbIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K MpPHUpOJie KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBIIICHUE YPOBHS OKOJOTMYECKOM KyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHMSI TIOCTYNIKOB M OLEHKHM HX BO3MOXHBIX MOCIEACTBUMA ISt
OKpYXKarouen Cpepl;

OCO3HAaHHWE TJI00aTBHOr0 XapakTepa KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pEelIeHNUS;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MNpPU U3YYEHUU OUOJIOTHH
3HAHUST W YMEHUS TPU PEHIeHUH TpPoOJieM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOJIONOIb30BaHUEM  (COONIIOJIEHHE  TpaBWJ  TOBENEHUS B  MPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHE pPAaBHOBECHS B HKOCUCTEMAX, OXpPaHy BHUIOB,
AKOCHUCTEM, OHOChEpHI);



AKTUBHOE  HEMNPUIATUE JIEWUCTBHM, NPUHOCIIIMX BpeI  OKPYXKaKOLIEH
OPUPOAHON cpelie, YMEHHE MPOTrHO3UPOBATh HEOJIArOMpPUATHBIE SKOJOTUYECKUE
NOCJEACTBUSA MPEAIPUHUMAEMBIX IEUCTBUM U MPENOTBpALIATh UX;

HaJIMYue PAa3BUTOTO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH JKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIBHOM, KOMMYHUKATHBHOW W COLHAIBHOMU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUYECKOMN NEATEIBHOCTH IKOJIOTMYECKOMN
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTE
KYJBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YUTATEIILCKOW KYJIBTYpPhl KakK CpPEACTBa
B3aMMOJECHUCTBUS MEXY JIFOJIbMU U MIO3HAHUS MUPA;

NOHUMaHUE crnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUs €€ poJu B
(GbopMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEJCTaBICHUS 00 OKPYXalolleM MHUPE KaK O €AWHCTBE MPHUPOJbI, YEJIOBEKA U
o0111ecTBa, B TMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHUuU mpodaemM
COXpaHEHHUs IIPUPOJHOIO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JUIsI COBPEMEHHOM IMBWIJIM3AIUU:
oOecriedeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3[IJaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pemaTb pPEeCcypCcHble MpoOJieMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BhIXOJIa U3 TJI00ATBHBIX SKOJOTHYECKUX MPOOJIeM U
obOecrieueHnss  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJIOTMYECKUX 3HAHUM B IEJAX
MOBBIMICHUST OOMIEH KYJIbTYpPhl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, (GpopmMupyemon
IpU U3yYeHUH OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUSI, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIIOJB30BaTh TMOJIydaeMble 3HAaHMS [JIs1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUM,
yMEHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 MOJIYUYECHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIIOJIb30BaTh OMOJOTHUUECKWE 3HAHUS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO NESATEIIbHOCTh MHAUBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHM 1O OHOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHUS y4eOHOro mpeamera «buomnorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMUXCS
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB ITO3HAHMSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIus, SIBJICHUE, MPOILIECC,
CUCTEMa, Hay4HbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UccleloBaHue,  HaOIOJIeHHe,  HU3MEpPEHUEe, OKCHEPUMEHT U JIPYTUX),
YHUBEpCaJIbHbIE y4YeOHBbIC JEWUCTBUSL (MO3HABAaTEIbHbIE, KOMMYHUKATUBHEIEC,

PEryJISITUBHBIE), o0ecreynBaoIme (dbopmupoBaHue (yHKIMOHATIBHOM
IPaMOTHOCTH ¥  COLMAJIBHOM KOMIIETEHUMH OOy4YarolUXCsl, CIIOCOOHOCTb
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUUTIIIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHHUBEpPCaJbHble ydeOHbIE JEWUCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHUS MPOTPAMMbl CPEIHETO OOIIero
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AEeUCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE AeliCTBHUS:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3a, cMHTE3a, CPAaBHEHMSI, Kilaccu(UKauu, 0000IIEeHHS ), pACKPBIBATH CMBICIT
OMOJIOTHYECKUX TIOHSATUM (BBIJEIATh WX XapaKTEpHbIC MPU3HAKU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH TOHATHUSAMM);

ONpEeNeNATh LeNu ACATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTU C MTOCTABIICHHBIMHU LIEJISIMU;

WCITOJIb30BaTh OMOJIOTUYECKHE TMOHATUS JIJIsi OOBICHEHUSI (PAKTOB U SBICHUN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKHUE PACCYXJICHUS (MHAYKTUBHbBIC, JCAYKTHUBHBIC, IIO
aHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSITh CXEMHO-MOJEJIbHBIE CpencTBa TUIst MPECTABIICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHU B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKKe  MPOTUBOPEYMM  Pa3HOrO  poOJa,  BBIABICHHBIX B Pa3lUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs] MPOOJIEMBbI ¢ YUETOM aHajIn3a MUMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;

BHOCHUTbH KOPPEKTHUBBI B ACSATEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEILCKIE AEHCTBHSA:

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIET0BATEIbCKON M TPOSKTHOM I€ATEIHHOCTH,
HaBbIKAMM  pas3pelieHuss 1npoOieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELEHUS PAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh pa3jMyYHble BUABI JESATENBHOCTH IO MOJIYYEHHIO HOBOTO
3HAHUA, €r0 HWHTEPIpETANH, MPEoOPa30OBaHUIO M TPUMEHEHUIO B YYEOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3JaHNH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHITUSIMU U METOJIaMU;

CTaBUTh W (OpPMYITUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOM
AESTENbHOCTH Y )KU3HEHHBIX CUTYaIIHSX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIIBUTATh TUMOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThl IS JO0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a7aBaTh apaMETPbl U KPUTEPUU PEILLICHUS;

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYalldsM, OLICHHBaTh NPUOOPETEHHBIA OIIBIT;

OCYILIECTBIISATh 1I€JICHANPABICHHBIA MOMCK MEpPEeHOca CPEelICTB U CIOCOOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAaHUS B MO3HABATEIbHYIO M MPAKTHYECKYI0 00JacTu
KHU3HEICATCIIEHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTeH;

BBIIBUTAaTh HOBBIE MJIEU, MpEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(MOpMAIK (TEKCTEe Yy4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OHOJIOTMUYECKUX CJIOBapAX U
CIPaBOYHHKAX, KOMITBPIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJIb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
¥ Ipyroe);

UCIIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ononornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIbI, opMyibl, abOpeBUaTtypy, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJIeTh  HAaBBIKAMHM  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OByaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMM JIe/iCTBUSIMH:

1) oGmenue:

OCYIIIECTBISITh KOMMYHHUKAIIMH BO BCEX Cepax KU3HH, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXACHHS OTHOCHTEIHHO BBITIOJHEHHUS NpeiaracMon
3a/lay, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JIPYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaThb HeBepOaJbHbIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHTYallWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOAMM OOIIEHUS U B3aUMOJECHUCTBHUS, MOHUMATH
HaMEPEHUs JAPYTUX JIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECEeTHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboTHI MPU PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IpPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBUH C YYETOM O0OLIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 4ieHa KOJIICKTHBA;



OPUHUMATh LE€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBaTH U
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATH IUIAH JICWCTBUU,
pacupenensiaTb poiau ¢ Y4E€TOM MHEHHH YYacTHHKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOErO BKJAJa W KaXJOr0 YYAaCTHUKA KOMAaHJbl B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEH C TO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PeryJISTUBHbIMHU 1C/iCTBUSIMH:

1) camoopranu3anus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEeM M HX
pEILICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIHUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUI I€JIEBbIE U CMBICIIOBBIE
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILIECTBIIATh ITO3HABATEIBHYIO JACSITEIBHOCTD, BBISIBISATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4yd B 00pa30BaTEIbHOMN
NEeATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IMIUPOKOW JPYAUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/J€Th  HaBbIKAMU  [O3HABATEJbHOM  peduiekcuM  Kak  OCO3HaHMs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI pPeIeKCUU NJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PHUCKU W CBOEBPEMEHHO IPUHHUMATH PEIIEHUS MO HX
CHW)KECHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX NPH AHAIA3E Pe3yIbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0s, TOHMMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKU;

pa3BHUBaTh CIOCOOHOCTh MIOHUMATh MUP € TO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[TpenmeTrHble pe3ynbTaThl OocBoeHus mporpaMmmbl COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHEUpUUecKue s yueOHoro npenmMera «buomorus»
Hay4yHbIE€ 3HAHUS, YMEHHUS U CHOCOOBI AEUCTBUN MO OCBOCHMIO, HHTEPIPETALIMH U
peoOpa30BaHUIO 3HAHUM, BUIbI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAaHUW B Pa3IMYHBIX YYEOHBIX CUTYallMsIX, a TAKXE€ B PEATbHBIX
KU3HEHHBIX CUTyallUsX, CBSA3aHHBIX c Ouosorueid. B mporpamme mnpenMerHbie
pe3yJIbTaThl IPEICTaBICHBI IO roJaM 00yUYeHUs.

[IpeameTHBIE pe3yNbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHbIX HAayK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHHBl MHpPAa M HAYYHOTO MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX M
3apyOeKHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
ITPaMOTHOCTH Y€JIOBEKA ISl PEIICHMS )KU3HEHHBIX 3a/1a4;

YMEHHME DPACKpbIBaTh COJAEpKaHHE OHUOJIOIMYECKUX TEPMHMHOB M MOHSTHM:
KU3Hb, KJIE€TKA, OpraHu3M, MeTabosu3M (OOMEH BELIECTB U IpEBpalICHHE
SHEPruM), TOMEOCTa3 (CaMOpEryJsiiys), YPOBHEBAsI OPraHU3alMsl )KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIIHSI), HACIEACTBEHHOCTh, U3MEHUYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTMYECKHE TeopuH (KJIETOYHasi, XpOMOCOMHas,
MyTallMOHHAasi, IEHTpalbHas JOrMa MOJEKyJsipHOW Ouonoruun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
NPOUCXOXKJIEHUS KyIbTypHbIX pactenuit H. M. BaBunosa), onpenensite rpaHuIlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAONIOICHUE U
ONMCAaHUE XKUBBIX CUCTEM, IPOLECCOB W SBJIICHUM, OpraHU3alus U IPOBEACHUE
OMOJIOTMYECKOTO  OKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXJy HCCIEIyEeMbIMU BEJIWYMHAMH, OOBSICHEHUE IOJyYEHHBIX



PE3yNbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSITHH, TEOPHA W 3aKOHOB, YMCHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoT, OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHAa BEIECTB M TNMPEBpAICHUS SHEPTUU B KJETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO W DSHEPreTHUYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO PpPa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATHh TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHUS MPAKTUUYECKUX PEIICHUA B MOBCEIHEBHOMN
KHU3HU C 1LeNplo obOecriedeHus 0e30IMacHOCTH CBOETO 3/0POBbSI U 3JI0POBbS
OKPYXKAIOIIUX JIFOJIeH, COOIFOICHHUSI HOPM TPaMOTHOTO TIOBEACHHS B OKPYKAIOIICH
MPUPOTHON cpefie, NMOHMMaHWe HEOOXOJAMMOCTH WCIOJIB30BAHUS JOCTIKEHUN
COBPEMECHHOMU Owonmorni W OWOTEXHOJIOTMM  JUISI  PaIlMOHAILHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- H
TUTHOPUIHOE CKpEIIMBaHWEe, CICTUICHHOE HACJIeIOBAaHNWEe, COCTABISTH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEACKA3aHMs HACJICIOBAaHMS MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJHATh JIa0OpaTOpHBIC M MpaKTUYeCKHe paboThl, cOOI0IaTh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETAPOBATh HWH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIEP KaHMs, BKJIIOYAIONIYI0 IICEBAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE AaCTEKThl COBPEMEHHBIX HCCIEOBAaHUN B OHOJIOTHH,
MeUITMHEe, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBCHHBIC IMHMCHBMEHHBIE M YCTHBIE COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIH30BATh MOHATUHHBIN ammapat OMOJIOTHH.

[IpenmeTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUHA O MECTE W POJU OMOJIOTHU B CUCTEME HAYIHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKa ISl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJEpkKAHUE OUOJOTMYECKUX TEPMUHOB M TMOHSATHUH:
BUJI, TIOMYJISALNS, TEHOMOH/I, IBOIOIMS, JBMKYIINAE CHIIBI ((haKTOPBI) IBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHI000pa30BaHUE, IKOJOTUYECKUE (HAKTOPHI,



HKOCUCTEMA, MPOAYLUEHTHl, KOHCYMEHTBI, PEAYLUEHTbl, LENU MUTaHUS,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponprmieBoro cxoactea K. M. bapa, depenoBanusi TNaBHBIX HampaBlIeHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouochepe B. 1. Bepnanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOAaMHU HAYYHOT'O TIO3HAHUS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBJICHWW, OpraHU3alys W NpPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBMIKEHHWE  THUIIOTE3bl,  BbBISBIICHUE
3aBHCHUMOCTH MEXIY HCCIEIyEeMbIMU BEIMYMHAMH, OOBSACHEHUE MOJIYYEHHbIX
pE3yNbTaTOB, MCIIOJB30BAHHBIX HAYYHBIX IMOHSATUH, TEOPUM U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBbIE IPU3HAKUA CTPOCHUA OMOJIOTMYECKUX
OOBEKTOB: BMJIOB, NOMYJSALMHA, TPOIYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOTeOLEHO30B U JKOCHCTEM, OCOOEHHOCTH TIPOLECCOB: HACIEJICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOrO0 OTOOpa, BUA000pa3OBaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHu3Mbl, MEpeHOca
BELIECTB M IIOTOKA SHEPIMM B DJKOCHCTEMAX, AHTPOIOTCHHBIX H3MEHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOTreOXMMHUYECKUX
ITUKIIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJYyYECHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTMYECKHX
IPOLIECCOB M SIBJIICHUM, IUIS MPUHATHS NPAKTHYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HU C 1eNbplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3]10POBbS
OKPY>KAIOIIUX JIOAEH, COOII0/IEHUSI HOPM IPaMOTHOTO TIOBEJIEHUS B OKPY’KaroIei
MPUPOJHON cpeie, MOHMMAaHWE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JJIs1 PAllMOHAILHOTO TPUPOAOIIOIb30BaHNUS;

YMEHHUE pelaTh dJIEMEHTApHble OMOJIOTUYECKHE 3a/1aud, COCTaBISTh CXEMbI
MepeHOCca BEIIECTB U IHEPTUU B HKOCHUCTEMAX (LIEMH MUTAHUS);

YMEHUE BBIMOJHATh JIaA0OpAaTOpPHBICE M TMpaKTUYeCKhe paboThl, cOOII0IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKHM OLEHUBATh U HMHTEPIPETUPOBATH HH(OOPMAIUIO
OMOJIOTMYECKOT0 COAEpkKaHMsI, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIINK, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJ00ATbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

yMEHUE CO03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIECHHUS,
000011asi OMOJIOTUYECKYI0 UH(POPMAIIO M3 HECKOJIbKHX HMCTOYHHKOB, TPaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne n/m

HaumeHnoBaHue pa3jiesioB 1 TeM
NPOrpamMmbl

KoanuecTBo yacoB

Bcero

KoHTtpoabsHbie
padoTsbI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBartejibHbIE
pecypchl

buonorus kak Hayka

0.5

https://resh.edu.ru/subject/
lesson/3827/

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c292

JKuBnIe cuCcTEMBI H X OpraHusanuysa

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c292

XHWMHMYECKUH COCTAB U CTPOCHUE KIIETKH

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

)KI/BHGHCHTCJIBHOCTB KJICTKH

https://resh.edu.ru/subject/
lesson/3847/

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

Pasmuoxenue u WHAUBUAYAJIbHOC Pa3BUTHUC
OpraHnu3sMoB

https://resh.edu.ru/subject/
lesson/5359/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

HacnencTBeHHOCTh 1 ©3MEHYUBOCTD
OpraHu3MOB

15

https://resh.edu.ru/subject/
lesson/5390/

Bbu6nmmoreka [IOK
https://m.edsoo.ru/7f41¢c292



https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/5390/
https://resh.edu.ru/subject/lesson/5390/
https://m.edsoo.ru/7f41c292

7 Cenekuus oprann3mMoB. OCHOBBI 3 https://resh.edu.ru/subject/
OMOTEXHOJIOIMH lesson/5501/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
Bu6muoreka [JOK
8 Pesepiioe Bpems L https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/5501/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB  TeM (uudposrbie)
Ne n/n Kontpoansnbie | IlpakTudeckue
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
https://resh.edu.ru/subject/
1 DBOIIOLIMOHHAS OUOJIOTHs 9 1 1 lesson/5393/
https://resh.edu.ru/subject/
lesson/5391/
bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
) Bo03HUKHOBEHHUE U PA3BUTHE )KU3HH HA 9 1 05 https://resh.edu.ru/subject/
3emite ' lesson/3885/
bu6mmorteka [IOK
https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
3 OpranusMbl 1 OKpYKaromias cpeaa 5 L https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 1
Coo00111eCTBa U DKOJIOTHYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
P 2
S C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 3 25



https://resh.edu.ru/subject/lesson/5393/
https://resh.edu.ru/subject/lesson/5393/
https://resh.edu.ru/subject/lesson/5391/
https://resh.edu.ru/subject/lesson/5391/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/3885/
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontposbubie | IIpakTudeckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
bu6mmoteka IIOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl MO3HAHUSI AKUBOU TPUPOIBI.
[IpaxTuueckas padorta Ne 1
2 «Hcronp3oBaHne pa3IMuHbIX 1 0.5 bubmmorexa [IOK
https://m.eds00.ru/863e6122
METOIOB IPU U3yUYEHUU
OMOJIOTUYECKIX 0OBEKTOBY
3 buonornueckue CuCTEMBI, IPOLECCH 1 bubnnorexa [IOK
U UX U3y4YEHHE https://m.edso0.ru/863e6564
4 XuMHUECKUH cocTaB KIeTKH. Bona n 1 https://resh.edu.ru/subject/I|
MHHEPAIbHbIE COJTH esson/5397/
bu6nmotexa [IOK
https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHne OENKOB 1 https: /Iresh.edu.ru/subject/l
esson/3840/
bu6mmotexa [IOK
https://m.edso0.ru/863e6b72
depMeHThI — OHOIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 05 bu6muoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMuiIas3bl
WJTU KaTayasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://m.edsoo.ru/863e674e
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

Yrnesoawl. JInnuasl

bub6mmoteka [IOK
https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6870

bu6mmoteka IIOK

MaTpU4IHOI0 CUHTE3a

H .ATD
8 YIICHHOBBIC KUCTOTH! https://m.eds00.ru/863e6d5c
9 Hcropus 1 METOIbI U3y4YCHUS https://resh.edu.ru/subject/|
kierku. Kierounas teopust esson/5383/
bu6mmoreka [IOK
https://m.eds00.ru/863e6e88
10 Krerka kak 1nieocTHas xKuBas
cucreMa
CrtpoeHue 3yKapuOTUYECKON KIIETKH. )
JaGoparopHas paGora Ne 2 https://resh.edu.ru/subject/les
PaTOPHas p ° s0n/5383/
«3yueHne cTpoeHus KIeTOK
11 pacTeHHii, JKUBOTHBIX, TPUOOB U 05 https://resh.edu.ru/subject/les
OakTepuil 1MojJ MHUKPOCKOIIOM Ha %orexa 110K
FOTOBLIX MUKpOTIperiapatax i ux https://m.edso0.ru/863e6ff0
OIHCAHUCY https://m.eds00.ru/863e716¢
bubnnorexa [JOK
12
O6MeH BEmECTS UTH METAGOH3M https://m.edso0.ru/863e766¢
13 DOTOCHHTEs. XeMOCHITEs https://resh.edu.ru/subject/I
' esson/3917/
bu6nmotexa [IOK
https://m.eds00.ru/863e7¢98
bu6nmmorexka [IOK
14 I
Dnepretureckuii 0bmen https://m.edso00.ru/863e7aae
’KuszHeHHbI MUK KIIeTKH. [{enenue
KJIeTku. Muto3. JlabopaToprast BuG 10K
HOJIMOTEKA
15 03 «H 0.5
padora No3 «Habmionenme murosa B https://m.edso0.ru/863e7dc4
KJICTKAaX KOHUYHUKAa KOpCHIKa J'IYKa Ha
TOTOBBIX MHUKpOTpenapaTax»»
16 Buocunres 6enka. Peaxius https://resh.edu.ru/subject/|

esson/5352/
but6mmoreka [JOK
https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://m.edsoo.ru/863e796e

17

Tpancnsus — 6uocunTe3 Oenka

bubnnorexa [JOK
https://m.edso0.ru/863e796e

18

Hexknetounsie GopMbl KU3HU —

but6mmoreka [JOK



https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edsoo.ru/863e7540

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

19 dopMBbI Pa3MHOKEHUS OPTaHU3MOB esson/5359/
bu6mmoteka IIOK
https://m.edso0.ru/863e831e
" https://resh.edu.ru/subject/|
20 Meiios esson/3927/
bu6mmoteka IIOK
https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE ITOJIOBBIX
KieToK. OIIONOTBOPEHHE. https://resh.edu.ru/subject/I
1 Jlaboparopuas padota Ne 4 05 esson/3027/
«3ydenue cTpoeHus OJIOBBIX '
KJICTOK Ha TOTOBBIX
MUKpOITperaparax» Bubmnoreka LIOK
https://m.edso0.ru/863e81b6
29 WHauBuIyanbHOE Pa3BUTHE https://resh.edu.ru/subject/|
OpraHu3MOB esson/5630/
bu6nmmoteka [IOK
https://m.eds00.ru/863e8436
23 I'enernka — Hayka o bubnuoreka LIOK
HACJIEICTBEHHOCTH U U3MEHYMBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIIEJIOBAHUS
24 MPU3HAKOB. MOHOTHOPHUIHOE bubnmorexa [IOK
P ’ p https://m.eds00.ru/863e8878
CKpelIBaHNe
UTUOPHJIHOE CKpEIIIMBaHKE. 3aKOH
A piA petl bubnmnoreka [IOK
25 HE3aBUCUMOT'0 HACJIeA0BaHUS

IIPU3HAKOB

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/
https://m.edsoo.ru/863e831e
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://m.edsoo.ru/863e81b6
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuernieHHOE Hacle10BaHNE
npu3HaKkoB. JlabopaTopHas pabota

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

2% No 5 «M3yuenune pe3ynbTaToB 05 £ss0n/5386/
MOHOTHOPHIHOTO M AUTUOPHUIHOTO https://resh.edu.ru/subject/|
CKpEIIMBaHUS Y IPO30(UIIBI HA esson/4725/

TOTOBBIX MHUKpOMpenapaTax»» bubmmoreka [IOK
https://m.edso0.ru/863e8c60

27 I'enernka mosa. HacnemoBanue https://resh.edu.ru/subject/|

esson/4755/

bubmmorexa [JOK



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/4755/

IIPHU3HAKOB, CHUCIIJICHHBIX C II0JIOM

https://m.edso0.ru/863e8c60

N3menuuBocts. Henaciencreennas
M3MEHYMBOCTH. JlabopaTropHast
paborta Ne 6. 3yueHue

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

esson/5387/start/17435/

28 . 1 0.5
MOAU(GUKAITMOHHOW H3MEHYHUBOCTH,
MMOCTPOSHUE BapUAIIMOHHOTO PsJia U Bu6mnuorexa [JOK
BapHUALIHOHHON KPUBOI» https:/m.edsoo.ru/863e8efe
Hacnencrsennas u3MeHIHBOCTb. https://resh.edu.ru/subject/|
29 Jlabopatopuas paborta Ne 7. 1 05 esson/5387/start/17435/
«AHaINU3 MyTalui y 1po30(UIIbl Ha
TOTOBBIX MHKpOIIpEnapaTax» bubnnoreka [IOK
https://m.edso0.ru/863e8efe
30 CeHeTHKA 1eTOBCKA 1 https://resh.edu.ru/subject/|
esson/3653/
bubnnorexa [JOK
https://m.edso0.ru/863e8d78
PesepBubIiil ypok. O0001IeHHE TTO
31 teMe «HacaencTBeHHOCTE U 1
M3MEHYMBOCTH OPTraHU3MOBY
32 Cenexis Kax HayKa  Hpomece 1 https://resh.edu.ru/subject/|
esson/3861/
bu6nmotexa [IOK
https://m.eds00.ru/863e9214
33 MeToapl ¥ JOCTHKEHUS CENEKIIUN 1 bu6nmotexa [IOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHonorus Kak oTpacib 1 https://resh.edu.ru/subject/|
MPOU3BOJCTBA esson/3939/
but6mmoreka [JOK
https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB IIO 34 4

[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://m.edsoo.ru/863e9336

11 KIIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
Ne [ara uudpoBbIie
Tema ypoka Kontpoanusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
1 BN 1 METONE! €& M3yHeHuA 1 https://resh.edu.ru/subject/|
esson/5393/
bubnuorexa [JOK
https://m.edsoo.ru/863ea20e
5 VcTopus pa3BUTHS IPEICTaBICHUI 1 https://resh.edu.ru/subject/I|
00 >BOJIIOLINH esson/5391/
bubmuoreka [JOK
https://m.eds00.ru/863e9570
bubnnorexa [JOK
3 Muipooposmiows 1 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak aIeMeHTapHast
€IMHHIIA BUJIA ¥ SBOJFOIIH.
4 H112160p2TopH)1212 pabora Jﬁg 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHUIO»
5 JIBroKyIue CUiTbl (3JIEMEHTapHBIC 1 https://resh.edu.ru/subject/|
(baKTOpHI) IBOITIOIIUN esson/5388/
https://resh.edu.ru/subject/|
esson/5391/
but6mmoreka [JOK
https://m.edso0.ru/863e9da4
6 EctectBeHHbII 0TOOD U ero Gopmbl 1 bubmoreia HOK

https://m.edso0.ru/863e9ed0



https://resh.edu.ru/subject/lesson/5393/
https://resh.edu.ru/subject/lesson/5393/
https://m.edsoo.ru/863ea20e
https://resh.edu.ru/subject/lesson/5391/
https://resh.edu.ru/subject/lesson/5391/
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://resh.edu.ru/subject/lesson/5388/
https://resh.edu.ru/subject/lesson/5388/
https://resh.edu.ru/subject/lesson/5391/
https://resh.edu.ru/subject/lesson/5391/
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

Pe3ynbrats! 3BoonMM:
IpUCHOCOOICHHOCTh OPTaHU3MOB U
BUI000pazoBanue. JlabopaTopHas
paborta Ne 2 «Onucanue
HPUCIIOCOOJICHHOCTH OpPraHnu3Ma U €
OTHOCHTEIJIEHOTO XapaKTepay

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/863e9fde

Hanpasnenus u nytu
MaKpO3BOJIIOIHH

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



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpaTtumocTs 3BOJTIOINH

Ucrtopus xxu3nu Ha 3emiie U1 METOIbI

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

10 . n/3885/
e€ n3ydeHus
1 I'unoTe3sl MPOUCXOXKICHUS )KUZHU https://resh.edu.ru/subject/|
Ha 3emie esson/5395/
bu6mmoteka IIOK
https://m.edsoo.ru/863ea5a6
12 Pa3zButne xu3HM Ha 3eMJIe 110 3paM 1 bubmmoreka [JOK
IEPHOIaM https://m.edsoo.ru/863eathe
OcHOBHBIE 3TaIbl HBOIIOLUU
PacTUTEIHLHOTO U )KUBOTHOTO MUPA.
13 [IpakTrueckast padora Ne 1 05 bubnuorexa [LIOK
«3y4eHne nCKOIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
PACTCHHIA U KHUBOTHBIX B
KOJUICKITHSIX)»
CoBpemeHHas cucteMa bubnnorexa [IOK
14
OpraHUYECKOIro MUpa https://m.edsoo.ru/863ea48e
bu6mmotexa I1IOK
1
5 DBOJIOIHS YeTIoBeKa (aHTPOTIOTEHE3) httos://m.eds00.ru/863eac2C
16 JIBrokytue Cuibl ((akTopbl) https://resh.edu.ru/subject/I
AHTpPOIOTeHe3a esson/3906/
bu6mmotexka I1IOK
https://m.edsoo.ru/863ead44
OCHOBHBIE CTA U1 IBOIOLHH https://resh.edu.ru/subject/lesso
17 n/3906/
yesoBeKa
Yenoseueckue pacsl U IPUPOIHBIE bu6mmoreka [IOK
18
aJlanTalnuy 4esI0BeKa https://m.edsoo.ru/863eaea2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
YKU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa



https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/5395/
https://resh.edu.ru/subject/lesson/5395/
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://resh.edu.ru/subject/lesson/3906/
https://resh.edu.ru/subject/lesson/3906/
https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/lesson/3906/
https://resh.edu.ru/subject/lesson/3906/
https://m.edsoo.ru/863eaea2

21

Cpenbl 00UTaHUs U SKOJIOTUYECKUE

bubnnorexa [JOK




(bhakTopbl

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

AobuoTtudeckue GakTophl.

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

JlaGopaTtopHnas paborta Ne 3. £sson/5392/
«Mopdonorudyeckue 0COOCHHOCTH
22 pacTeHHI U3 pa3HbIX MECT 0.5
oburanusy. Jlaboparopuas padora BuGuorexa [IOK
Ne 4. «BnusiHuE CBETa HA POCT U https://m.edso0.ru/863eb10e
pa3BUTHE YEPCHKOB KOJICYCa»
23 T T —— https://resh.edu.ru/subject/|
esson/5392/
bubnnorexa [JOK
https://m.edso0.ru/863eb348
DKOJOTHYECKUE XaPAKTCPUCTUKU
nomnyisiiun. [IpakTrueckas padorta
24 Ne 2 «[ToxacuéT mI0THOCTH 0.5
MOMYJISIHI Pa3HBIX BUIOB
pacTeHui»
CooO1ecTBa OpraHu3MoB — https.//resh.edu.ru/subject/I
25 OHOIIEH03 esson/5501/
bu6nmmoteka [IOK
https://m.edso0.ru/863eb46a
DKOJIOTHYECKHE CHCTEMBI https://resh.edu.ru/subject/|
26
(9KOCHCTEMBI) esson/5501/
bu6mmotexa [IOK
https://m.edso0.ru/863eb46a
97 gﬁiﬁiﬁiﬁfﬁgﬁizﬁfHCTGMH' https://resh.edu.ru/subject/I
esson/4953/
CoiictBa s3xocucteM. Cykieccus
bu6nunoreka [IOK
https://m.edso0.ru/863eb5fa
28 [Ipupoanslie 3xOCHCTEMBI
29 AHTpPOTIOTEHHBIE YKOCHCTEMBI



https://m.edsoo.ru/863eafec
https://resh.edu.ru/subject/lesson/5392/
https://resh.edu.ru/subject/lesson/5392/
https://m.edsoo.ru/863eb10e
https://resh.edu.ru/subject/lesson/5392/
https://resh.edu.ru/subject/lesson/5392/
https://m.edsoo.ru/863eb348
https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/5501/
https://m.edsoo.ru/863eb46a
https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/5501/
https://m.edsoo.ru/863eb46a
https://resh.edu.ru/subject/lesson/4953/
https://resh.edu.ru/subject/lesson/4953/
https://m.edsoo.ru/863eb5fa

30 Buocdepa — rinobanpHast bubnuorexa [IOK
IKOCHCTEMA 3EMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIICCTBOBAHUS bubmmoreka [IOK

6uochepsr

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



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

32 YernoBeuecTBo B Gruocdepe Semin 1 https://resh.edu.ru/subject/lesso
n/5392/

33 CocylecTBOBaHHE MTPUPOABI U 1 bu6mmoteka IIOK
YeJI0BEeUYSCTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O6001IEHUE TEMBI

34 «Coo011ecTBa 1 9KOJIOTUIECKHE 1
CHCTEMBI»

OBILIEE KOJIMYECTBO YACOB IIO 34 25

I[TPOT'PAMME



https://resh.edu.ru/subject/lesson/5392/
https://resh.edu.ru/subject/lesson/5392/
https://m.edsoo.ru/863eba1e




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

* buonorwus, 10 knacc/ [Naceunuk B.B., Kamenckwmit A.A., PyomioB A.M. u npyrue
/Tloxn pen. [Taceunuka B.B., Akiinoneproe o0miecTBo «M3maTenbcTBo

«IIpocsereHue»
METOANYECKHUE MATEPHUAJIBI IJIAA YUUTEJIA

NBanosa, Cmenosa: buonorus. 10-11 ximacc. MeToaudeckoe nocooue. ba3zoBriit
ypoBeHb. PI'OC

Tepemon A.B., IlerpocoBa P.A. buomnorus. 10-11 knaccel. Metoanueckoe
nocobue asa yuutens (yriayosneHasiit yposeHnsb) | [letpocoBa Penara
ApmenakoBHa, TepemoB Anekcanap BanenTunoBnu

KAK OBYYATDB BMOJIOI' M. buosiorudyeckue CUCTEMbI U MPOLIECCHI.
Metonunueckoe mocodue it yuutens. 11 kmacc.

Astop: TepemoB A.B., IlerpocoBa P.A.

OnuMnuaaaele 3a0aHus 1o ouosnoruu. 8-11 kmaccel

[HHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://content.edsoo.ru/lab/subject/6/

https://resh.edu.ru/subject/5/10/


https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/

https://educont.ru/


https://resh.edu.ru/subject/5/11/
https://educont.ru/
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