MHHHUCTEPCTBO MPOCBEIEHUS POCCUICKOM ®EJEPAIIIN
MunnctepcTBo 00pazoBanus TyJbCckoil 001acTH
YupasJienue o0pa3oBaHusl aAMUHUCTPAUUHM I. TyJibl

MBOY O Ne 6

PACCMOTPEHO COI'JTJACOBAHO YTBEPXJIEHO
PykoBoautens MO 3am.aupekropa mo YBP  u.o. nupekropa MbBOY
€CTECTBEHHO-HAY4YHOTO IO Ne 6
tia Edumosa O.I1.

ITpukas Ne 1 ot «29» 082023 ®ponosa H.B.

dumuaa E K. T [Tpuxa3 Ne 172-a ot «29»
[TpoTokoa Ne 1 ot «28» 082023 r.
082023 r.
\
PABOYAS ITPOI'PAMMA
(ID 873663)

yueOHoro npeamera «buosiorusi. bazosblii ypoBeHb»
it o0ydarommxcs 10 — 11 xmaccos

Tyaa 2023






INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbpl MO OWOIIOTHH TEOPETHYECKYIO OCHOBY HJISi OMpPEICICHHS
NOJIXO0J0B K (opMHpOBaHUIO cojepxaHus ydeOHoro mnpeamera «buomorus» cocTaBUiIu:
koHuenTyainbHble nojoxeHuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH LiE€NEH, COAEpIKaHMUs,
pe3ynbTatoB o0ydeHHs M TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIMTYCKHHKOB, IOJIOKEHUS 00
o0IMX IENsIX U MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparum, a TakkKe MOJI0KEHUS O criennuduke OMOJIOTHH,
e€ 3HAUYCHWU B TIO3HAHHWH >XUBOUW MPHUPOABI M OOECIEUCHHUH CYIIECTBOBAHUS YEJIOBEUECKOTO
oOmectBa. CorjaacHO Ha3BaHHBIM TOJIOXKEHHSM, ONpPEAeeHbl OCHOBHbIE (DYHKLIMU MPOTrpamMMbl
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo 6mosioruu Maét mpecTaBlIeHre O LeNsX, 00 00IIel cTpaTerun 00yJdeHusl,
BOCIIUTAHUS M PAa3BUTUS OOYYalOMIMXCs CpeAcTBamMHM y4deOHOro mpeamera «buomorusy,
ompezenser o00s3aTeIbHOE NPEIMETHOE COJAEp)KaHHUE, €ro CTPYKTYpPY, paclpeaeiceHue Io
paszenaM W TeMaM, PEKOMEHIYEeMYIO TMOCJIeIOBATEIbHOCTh U3YYCHHUs Y4eOHOTO MaTepuana C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKM 00pa3oBaTeIpHOrO Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydJaroMXCs.

B nporpamme mno OHOJIOTMM TakK€ YUMUTHIBAIOTCA TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEJAMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOM JEATEILHOCTH/ydeOHBIX NEUCTBUI 00yUYaIONUXCS TI0
OCBOGHUIO COJICPIKaHUS OMOJIOTUYECKOTO 00pa3oBaHUsI.

B mporpamme mo 6uosnoruu (10-11 kmaccel, 6a30BbI YPOBEHB) peaTn30BaH MPHUHITUI
MPEeMCTBEHHOCTH B W3y4eHHHM Ouonoruu, Onaromaps dYemy B HeHl mIpocMaTpuUBaeTcs
HANpPaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSI3aHHBIX C (OPMUPOBAHUEM E€CTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMil  JHYHOCTH, DKOJIOTUYECKOTO  MBIIUICHHUS,
NPEJCTaBICHUA O 370pOBOM 00pa3e JKM3HM U OEpeXHBIM OTHOIIEHHEM K OKpYXKaroen
npupoaHoii cpeme. IlosTomy Hapsigy ¢ H3ydeHHEM OOIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAaHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOT'O PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MPOIECCOB B MpOorpaMMe MO OWOJOTMH YACIEHO BHUMAHHE HCIOIb30BAHUIO MMOJYUYEHHBIX
3HAaHUW B TIOBCETHEBHOM JKU3HM JJISl PEIlICHUs MPUKJIAJHBIX 3a/1a4, B TOM YKcie: TpopuIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEJIOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU I1eJIeCO00pa3HOro MOBEACHUS B OKpYXaloIlel MpUpOAHOH cpene,
aHAIM3a BIMSIHUS XO3SWCTBEHHOW NEATEIHHOCTH YeNIOBEKAa Ha COCTOSHHE NPUPOIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIATHOW HAMPaABICHHOCTH y4eOHOIO
npeaMera «bUOJIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIIeUeHHs YCIOBUH ISl PEIleHUs
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBHOTO OMOJIOrHYecKOro o0pa3oBaHus, KOTOpas Mpeanoaaraet
dbopMupoBaHHE Yy OOYYArOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOI'O MUpA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxkHoe Mecto. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIOIMIUXCS TMPEICTABICHUH O HAYYHOW KapTUHE MUDpa,
pacumpsieT 1 0000IIaeT 3HaHUS O KHUBOW MPUPOJIE, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alil M HBOJIIOLMM, CO3AAaET YCIOBHS JUIS: TO3HAHUA 3aKOHOB >KMBOW MPHUPOJIBI,
dbopMupoBanus (YHKIIMOHATHLHOW TPAMOTHOCTH, HAaBBIKOB 30pOBOro M Oe3omacHoro oOpasza
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IECHHOCTHOTO OTHOIICHHUS K KUBOM MPUPOJIE U YEIIOBEKY.

Bonpimioe 3HaueHWe OWOJOTHS UMEET TaKXKe I PENICHUS BOCIHUTATEIbHBIX H
Pa3BUBAIOIIMX 33J1a4 CpeaHero odmero o0pa3oBaHus, colMaau3anuu ooyyatonuxcs. M3ydaenne
Ounonoruun obecrieunBaeT YCIIOBUS TUTST dbopMupoBaHUs WMHTEIJIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETHMUYECKON KYIbTYpPbI, CIOCOOCTBYET
UHTETpAMi OMOJIOTMYECKUX 3HAHUU C MPEICTABICHUSIMH W3 APYTUX Y4EOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U Teorpaduu. HazBaHHbIe MOT0XKEHUS O MpeAHA3HAYEHUN Y4eOHOTrO



npeamera «bUONOTHS» COCTaBWIM OCHOBY JUIS OIpPENENEHUS IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COAEPIKaHUS, ITPEICTABJICHHOIO B IPOrpaMMe o OMOJIOTHH.

OTt60p conepxanus yaeOHOro npeameta «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UINI KYJIbTYpOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYyYaroIIUecs TOJIKHBI
OCBOHTbH 3HaHHUA M YMEHHs, 3HaAUUMbIC i1 (POpMUpOBaHUs OOIIEeH KyIbTYpHI, ONpeAesIoIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKAa B OKpY’Kalollled NPUPOJHONU cpene, BOCTpEOOBAHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU nesTenbHOCTH. Ocob0e MeCcTo B 3TOW CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTHl COJEp’KaHus, KOTOpble CIyKaT OCHOBOM i  (QopMUpOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OPUEHTAIMIX JTUIYHOCTH, CITOCOOCTBYIOMINX TYMaHHU3AIIMH OMOJIOTHYECKOTO 00pa30BaHus.

CrpyKkTypupoBaHHE COJepXkaHus y4yeOHOro Marepuasa B TporpaMMe IO OHONOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHMMA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU TPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd U HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTpYKType ydeOHoro npeamera «buonorus» BbIIEICHBI CIEAYIOUINE COAEp)KaTeIbHbIe JTMHUU:
«buonorus kak Hayka. MeToJIbl HAYYHOTO MO3HAHU», «KieTka kak OHoioruyeckas CUCTEMay,
«OpranusMm Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOrooopazue OpraHM4ecKoro MUpay,
«OBOJIIOLINS )KUBOM MPUPOABI», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

[lenp m3ydyenus yudebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHUE
00y4aromuMHUCs 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3allMM >KUBBIX CHUCTEM
Pa3HOTO paHra v NpuoOpeTeHre YMEHUHN HCIIOIb30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX I€UCTBUH B
OTHOILIEHUH OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS PAa3THYHBIX KU3HEHHBIX POOIIEeM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl pelIeHuEM CIeIyIOInX 3a/1a4:

OCBOEHHE OOYYalOIIMMUCS CHCTEMbl 3HAaHUW O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpPaBUJIaX, CIY)KalIMX OCHOBOH s (HOpMUpPOBaHHA
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOoJaX Hay4YHOro IO3HAHMUS,
CTPOCHUHU, MHOT000pa3sMu U OCOOCHHOCTAX >XHBBIX CHUCTEM PA3HOTO YPOBHS OpraHHU3allHH,
BBIIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBaHUIX B OMOJIOTHY;

¢dopmupoBaHre y O0y4aromuXcs MO3HABATEIbHBIX, MHTEIUICKTYAJIBHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpollecce aHalK3a JaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTUM HAYYHBIX B3TJISIOB,
UAeH U MOIXO00B K M3YUEHUIO KUBBIX CUCTEM Pa3HOT'O YPOBHS OpraHU3aluHy;

CTAHOBJICHHE Yy oOOydJaronmxcsi oOmel KyabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBACHATH M OLICHUBATH SIBJICHUS OKPY)KAIOLIETO MHpa XKMBOH MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYECHHBIX MPU U3YUEHUU OHOJIOTHH;

dbopMupoBaHUE Yy OOYYAIOIIMXCS YMEHHH WILTIOCTPHPOBATH 3HAYEHHE OMOJIOTHYECKHX
3HaHUW B MPAKTUYECKOW JAESITETbHOCTH YEJOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIHTAaHUE YOEXKIAEHHOCTH B BO3MOXHOCTH TO3HAHMSI YEJIOBEKOM >KMBOW HPHUPOJIBI,
HE00X0IMMOCTH OepeXHOT0 OTHOILICHUS K HeH, COOTIOACHUS ITHUECKUX HOPM IPH MPOBEICHUH
OMOJIOTUYECKHUX UCCIIEIOBAHMIA;

OCO3HaHHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI NIl MOBBIIICHHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYPBI, ISl (JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,;

NpUMEHEHHE NPHOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOM >KM3HU JUISI OLECHKU
MOCJICJICTBHIM CBOEHW NEATEILHOCTH IO OTHOIICHHWIO K OKpYXKaromed cpene, cOOCTBEHHOMY
3I0pOBBIO, 0OOCHOBAHME U COOIIOACHNE Mep NMPO(UIAKTUKH 3a00JICBaHUMA.

B cucreme cpeanero obmiero oopazoBanusi «buosiorusy», nzydyaemas Ha 6a30BOM ypOBHE,
SABIISICTCSL 00s3aTENIbHBIM YUEOHBIM NPEIMETOM, BXOASAIIMM B COCTaB IMPEeIMETHON 001acTi
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHI.

Jnis u3ydenus 6uosnoruu Ha 6a30BOM YpOBHE CPEJHEro OOIIero 00pa3oBaHMs OTBOJUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 yac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosnorus kak Hayka.

buonorust kak Hayka. CBsizb OMOJIOTHM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMH HayKaMmu, (uiocodueid, STHKOW, 3CTETUKOHM M mpaBoM. Ponb Ouosioruu B
(dbopMHpPOBaHUK COBPEMEHHOW HAy4YHON KapTHUHBI MuUpa. CucTeMa OMOJOTUYECKUX HaYK.

MeTo1bl TO3HAHUS KUBOUM MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, ONKUCAaHUE, U3MEPEHUE,
KJaccuukanms, MOJAETMPOBAaHNE, CTATUCTHIECKAsE 00padOTKa JaHHBIX).

JdemoncTpanum:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmu1el U cxeMbl: «MeTOIbI TO3HAHUS KUBOW TIPUPOJIBI.

JlaGopaTopHble H MpakTH4YecKHe padoThbi:

[Ipaktuueckass paboraNe 1. «lcmonb3oBaHue pPAa3NIUYHBIX METONOB MpPH H3YyYCHUU
OHOJOTHYECKHX 00BEKTOB.

Tema 2. 7KuBble cuCTeMbI H HX OPraHU3ALMA.

JKuBpie cuctembl (OMOCHMCTEMBI) KaK TMpeAMeT u3ydeHust Ouonoruu. OTIuYHe KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CgoiicTBa OwocucTeM UMW HX pa3zHoOOpasue. YPOBHHM OpraHU3aNMH OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIM,  OPraHW3MEHHBIM,  MOMYISLUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChHEPHBIA.

JdemoncTpanum:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHH OpraHU3AIMH KUBOU
PUPOIBI.

O6opynoBanue: mojaens Mosnekybl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHUE KJIETKH.

XWMHMYECKMI  COCTaB  KIETKHM.  XHUMHYECKHE  DJIEMEHTBI: MaKpO3JIEMEHTBHI,
MHUKpO3JeMEeHThl. Bojia 1 MuHepaibHbI€ BEIIECTBA.

OyHKIMK BOJABI M MUHEPAJbHBIX BemlecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTrpoeHHe 0€IKOB. AMHUHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMCHHUMBIC AMHHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpPhI OEIKOBOU
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUN OEIKOB.

®depmeHTH — OmWoJornyeckue kKaramuszaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatHas  crnemuduuHocts. Kodepmentsl. Burtammuubpl.  Otauuus  gepMeHTOB  OT
HEOPraHUYECKUX KaTalln3aTOpPOB.

VYrneBoasl: MOHOCAXapH bl (TIII0K03a, pudo3a U 1e30KCupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (KpaxMmaj, TJIMKOTEH, IeJUII0o3a). buonorndyeckue GyHKIMHA
YIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepousbl. [ 'uapoduabHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue GyHKIuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMUAOB KaK
HUCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneornasl — MOHOMEpB! HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne m ¢ynkmum PHK. Buger PHK. AT®: ctpoenue u
byHKIHN.

[utosoruss — Hayka o kjeTke. KietouHas Tteopuss — mpumep B3aUMOJACHCTBHUS HIEH U
(dakTOB B HAYYHOM MO3HAHUU. MeTOIbI H3y4eHUS KICTKH.

Knetka kak nenoctHas >kuBasi cuctema. OOIIre Npu3HaKU KIETOK: 3aMKHYTasl Hapy’>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJka.



Tumbl KIETOK: »JyKapHOTHYecKas M MpokapuoTHueckas. (OCOOCHHOCTH CTpPOCHUS
MpoKapruoOTUUYECKOU KiIeTKku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIECTKH.

[ToBepXxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIHUKC, UX (YHKIUH.
[Ina3martnueckas memOpana, e€ cBoicTBa W (QyHKumu. LuToruiasma u e€ OpraHoOWABL
OnnomemOpannbie opranoubl kietku: DI1C, ammapat ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOW/bl KJIETKH: MHUTOXOHJAPHUH, IutacTUlbl. [IpoMCXOXKIeHWE MUTOXOHIAPUM U TJIACTH.
Buner mnactun. HememOpaHHble OpraHouabl KJIETKU: PUOOCOMBI, KIIETOUHBIM LEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKU. DYHKIIMU OpPraHOUIOB KIIETKU. BKiltoueHus.

Snpo — perynaropHsliii 1ieHTp KieTku. CTpoeHue sapa: saepHas 000JI09Ka, Kapuoria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIIECTB B KIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Huarpammbl:  «PacnpenesieHe XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOICH,
«PacnpeneneHre XUMAYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAE».

Tabmunpsl u cxembl: «llepuonuyeckas Tabmuna XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTe3 Oenkay, «CTpoeHne MolIeKybl 6enka», «CTpoeHne GpepMeHTay,
«Hyxnennoseie kucnotel. [JHK», «Ctpoenue monekynsl ATO», «CTpoeHHe 3yKapuoOTHYECKOM
KJIeTkn», «CTpoeHue XKUBOTHOM KieTkn», «CTpOEHHE pPACTHTENIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKOH KIETKNY, «CTpOEHUE Apa KIETKU», «Y TIIEBOABIY, «JIMIUIbI».

Ob6opynoBaHue: CBETOBOW MHMKpPOCKOI, 00OpyIOBaHWE Uil NPOBEACHHS HAOIIOICHUM,
U3MEpPEHU, IKCIEPUMEHTOB, MUKPOIpENnapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble H MpaKkTHYecKHe padoThi:

JlaboparopHast pabotra Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTHUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WM KaTajaa3bl)y.

JlaGopatopnasi pabora Ne 2. «M3ydeHHe CTPOCHHS KIETOK PACTCHHM, >XMBOTHBIX WU
OaxkTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OMUCaHHE».

Tema 4. /KuzHeneATeIbHOCTDH KJIETKH.

OOMmeH BemiecTB, WIM MeTa0onu3M. AccuMmianus (TUTACTHYECKUH  OOMEH) |
JTUCCUMMIIALINS (SHEPreTUYeCKHii 0OMEH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHHS BEUIECTB U SHEPTUU B IOHUMaHUU MeTa0o0In3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHblif. Posib depmenToB B 0OMeHe
BEILECTB U IIPEBPAIICHUH SHEPTUU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass (aszbl (orocuHre3a. Peakuuu ¢doTtocuHTe3a.
DddexkTuBHOCTH hoTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A IS KU3HU Ha 3emuie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUU.

XeMocuHTe3. XEeMOCHHTE3UPYIIUe OakTepyu.3HAYeHHEe XEMOCHHTEe3a IS KU3HH Ha
3emue.

DHepreTuyeckuii oOMEH B  KJETKe. PaciieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMpPOBAaHUE SHEPTHU B KIETKe. DTarmbl sHepreTudeckoro oomena.l mukonus. bpoxxenue u
ero BuablL.KucnoOpogHOE  OKMCIEHME, WM  KIETOYHOe  JpIXxaHue.  OKHUCIUTENbHOE
docdopunupoBanne. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuyHoro cuHTe3a. ['enermueckas wuHpopmanmus u JIHK. Peammzarus
reHeTU4ecKo nHpopMaiu B KieTke. ['eHeTHueckuii Ko M ero cBoicTBa. TpaHCKpUNIMA —
matpuuHbli cuaTe3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Drtanbl TpaHcusnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocoM B OnocunTese Oenka.

Heknerounsie Qopmbl ku3HM — BHpPYCHL. Vcrtopuss oTkpeitusi BupycoB (/. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS ¥ )KHU3HEHHOTO IHUKIJIA BUPYcOB. bakreprodaru. bonesnu



pacTeHuil, ’)KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC BUpycaMu. Bupyc umMmmyHoneuImTa yenoBexa

(BUY) — Boszoymutens CIIMJla. OOpartHas TpaHCKpPHUIIUSA, peBepTa3a M HMHTETpasa.
[Ipodunakrrka pacnpocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUH.
JdemoHcTpanmu:

Hoptpets: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tunel  mutanus», «Metabomusm»,  «MUTOXOHIPHIY,
«DHepreTrueckuii oOMen», «Xjoporacty, «Dotocuntes», «Ctpoenne [IHK», «Ctpoenue u
byHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «['eHernueckwii kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbld 1wkin Bupyca CIIMa, Oakrepuodaray,
«Pemmukamms JTHK».

Ob6opynoBanue: Monenu-amminkayu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHe KIETKU», MoJienb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1MWK, WIM JKU3HEHHBIM NHMKI KiIeTku. MHTepdaza m murtos. Ilpomeccsl,
npotekaromue B uHTEpdaze. Pemmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOWIHBIM W TarUIOWIHBI XPOMOCOMHBIC
HaOopbl. Xpomatuasl. [{uTonoruueckne OCHOBBI Pa3MHOXKEHHS U WHIWBHUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramuum wmwurtosa. Ilpouecchl, mpoucXoAsIIUe Ha Pa3HBIX
CTaUsAX MUTO3a. bHONOrM4eCKuid CMBICII MUTO3a.

[Iporpammupyemasi rubensb KISTKH — aromnTo3.

@opMmBl  pa3MHOXKEHMsSI OpPraHuM3MoB: Oecrosioe U mosioBoe. Bunapl  6Oecnonoro
Pa3MHOXXEHHS: JIeJICHHE HAJIBO€, TOYKOBAHUE OJIHO- M MHOTOKIIETOYHBIX, CIIOPOOOpa3oBaHueE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHM3MOB, €r0 3HAYEHHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIOIOrO.

Meiio3. Cragun Mmeino3a.llponecchl, npoucxonsdume Ha craausx Meiosa. [loBenenue
XpomocoMm B Mero3e. Kpoccunrosep. buosnornueckuii cMbICI U 3HAYEHUE ME03a.

l'amerorenes — mporiecc 00pa3oBaHMsI MOJTOBBIX KIETOK y KUBOTHBIX. [10JIOBBIEC JKeIe3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30uj,
SIMIIEKJIETKa) — crhepMatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SHIEKIETOK U
criepmaro3onaoB.OmnogorsopeHue. [laprenorenes.

NunuBuayanpHOe pa3BuTHe (OHTOTEHE3). DMOpHOHaIbHOE pa3Buthe (IMOpHOreHe3).
Oranbl 3MOPHOHATIBHOTO PA3BUTHSI Y IMO3BOHOYHBIX >KUBOTHBIX: JApPOOJIEHHE, TacTpyJsLus,
oprarorenes. [loctoMOproHanbHOE pa3BuTHE. THIBI TOCTIMOPUOHATBFHOTO PA3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusiHUe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKIEHHBIEC YPOICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH, CTaJNHN
pa3BUTHAL.

JdemoHcTpanmu:

Tabmuuel u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/[BOIfHOE OMIIOOTBOpEHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuu», «JleneHue KIETKH
Oaktepuii», «CTpoeHUE TMOIOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBIA IUKID,
«Permmukanus JJHK», «Muto3zy», «Meiosy, «IIpsMoe u HenpsiMmoe pa3BUTHE», «l'ameToreHes y
MJIEKOMUTAIOIINX U YeNloBeKa», «OCHOBHBIE CTAIMU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKporpemnaparbl «CrepMaTo30Hibl MIIEKOMUTAOLIET0»,
«Siueknerka miekonuTaromero», «KapuoknHes B KJIETKax KOpEIIKAa JyKa», MarHUTHas
Moaenb-anIukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens meradazHoit XpOMOCOMBL.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlaGopaTtopnast pabora Ne 3. «HabmtoneHne MUTO3a B KIIETKaX KOHYHMKA KOPEIKa JyKa Ha
TOTOBBIX MUKpOMpenapaTax.



Jlaboparopnass pabora Ne 4. «VI3ydeHue CTPOEHHUS IMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HacsiencTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

IIpenmMer u 3amaum reHeTUKU. McTropuss pa3BUTHS TEHETHUKH. Pojib LHMTOJNIOTMH U
SMOPHOJIOTUN B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCHUCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeTonbl TeHETUKH (TMOPHUI0NIOrMYeCKUi, LHUTOT€HETUYECKHI, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUUECKHE MOHATHUA. | 'eHeTHyeckasl CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTHM  HAcleOBaHUs  MPU3HAKOB, ycTaHoBieHHble [. Mennenewm.
MonorubpuaHoe CKpeluBanue. 3aKOH eIUHO-00pa3usi THOPUIOB TTepBOTO MoKoIeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus mnpu3HakoB. ['mnmorte3a uyuctorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JuruOpumHoe CKpemuBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBAaHUS  MPH3HAKOB.
[{uToreHeTHueckue OCHOBBI TUTHOPHUIHOTO CKpEIIMBAHUA. AHAIU3UPYIOLIEe CKpellMBaHUE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS IS OTIPECIICHUS] TCHOTHITA OCOOH.

CueruieHHOe HaclefoBaHue Tpu3HakoB. PaGora T. Moprana 1o CIECTUICHHOMY
HacJe0BaHUIO TeHoB. HapylieHue crierienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasl TEOPHS HACJIEACTBEHHOCTH. [ eHeTnYecKne KapThl.

I'enetuka nosna. XpoMOCOMHOE oOIpe/eneHue mnoia. AyTocoMbl U MOJOBbIE XPOMOCOMBI.
['omorameTHele W rereporaMeTHble opraHu3Mmbl. HacnenoBaHue NpPU3HAKOB, CUEIUIEHHBIX C
MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcJeACTBEHHas. Ponb cpebl
B HEHACJIEJCTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTHKA MOTUPHUKAIMOHHOW H3MEHYHBOCTH.
Bapuanuonsslii psig u BapuanuoHHas kpuBas. Hopma peakunu npusHaka. KoinuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U X HOpMa peakinnu. CBoHCTBAa MOIU(PUKAIIMOHHONW N3MEHYNBOCTH.

HacnencTBenHasi, iy reHOTUNWYECKas, N3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUUBOCTD.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOMHATHBHOW WM3MEHYMBOCTH. MyTallMOHHAS
u3MeHuuBOCTh. Kiaccudukaiuss myTanuii: TreHHble, XpOMOCOMHBIE, I'eHOMHbIe. YacToTa u
NPUYUHBI MyTalii. MyTareHHbeie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
n3menunBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapumotun demoBeka. OCHOBHBIE METOJbl T€HETHKH YeEJIOBEKA:
TeHEAIOTUYECKUH, OJIM3HEIOBbIM, IUTOTCHETUYECKUH, OHOXUMUYECKUH, MOIEKYISIPHO-
reHetudyecknii. COBpEMEHHOE OIpEeAeICHHEe TEeHOTUIIA: IOJHON€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIUPOBaHKE, B ToM umcie ¢ momoilpio [1[[P-ananusa. HacnenctBenHbie 3a0oneBaHus
yelloBeKa: TreHHble Oosie3HH, OO0JIe3HHM C  HACJIECTBEHHOW  IpeapacrlooKeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaTHdeckue W TeHepaTuBHbIC MyTanud. CTBOJOBBIC KIETKH.
[TpunHuMIIBI 310pOBOrO 00pa3a KM3HHU, AUATHOCTUKU, MPO(PUIAKTUKY U JIEYCHUS] TeHETUYECKUX
Oone3nell. MeaMKO-TeHEeTUYEeCKOe KOHCYJIbTHPOBAHUE. 3HAYCHHWE MEIUIIMHCKOM TEHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JIeBaHUI YeIOBeKa.

JdemoncTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmunpl 1 cxeMbl: «MOHOTHOPUAHOE CKpEUIMBAaHUE U €ro LUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHIeIUICHUs] M €ro IUTOT€HETUYECKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeuuBanuey, «lLluromornueckne OCHOBBI JUTHMOPUIHOTO CKpPELIMBAHUS,
«Merio3», «B3anmMoneicTBUE ajlIeNIbHBIX I'€HOBY, «l'€eHeTuUeCKrne KapThl PACTEHUM, )KUBOTHBIX
u 4denoBekay, «l'eHetuka monay, «3aKOHOMEPHOCTH HACIEIOBAHUS, CLEIUIEHHOTO C IOJIOM»,
«KapuoTunsl uYenoBeka ¥ IKMBOTHBIX», «Bumbl wu3MeHunmBoCTHY», «MonudbukanmonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gaxropay, «l'eHeTHKa Tpymnn KpoBu», «MyTalliOHHas
U3MEHUYUBOCTbY.



Ob6opynoBanue: MoOAETU-aNMIUIMKALIUU «MoOHOrHOpHUIHOE CKpemuBaHue», «HemnomaHoe
JOMHUHUpOBaHHUE», «/lurubpuanoe ckpeniuBanue», «llepekpéct XpomMocomM», MHKPOCKON H
Mukpomnpenapar «JIpozoduna» (Hopma, myranuu GOpMbl KPBUIbEB U OKPACKU Teja), Tepdapuid
«["opox moceBHOW.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlaGopaTtopnast pa6ora Ne 5. «3y4ueHnue pe3ynbTaTOB MOHOTHOPHUIHOTO M JUTHOPHUIHOTO
CKpEILIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTtopnast pabora Ne 6. «3ydenne MOaM(PUKAITMOHHOW W3MEHYMBOCTH, ITOCTPOCHHE
BApUALMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

JlaGopatopnast pabora No 7. «AHamu3 wMyranmuii y Jpo30wibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktruueckas padota Ne 2. «CocTaBlieHHE U aHAJIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuusi Kak HayKa W mpouecc. 3apoKJICHHE CENeKIUU U ToMecTukamus. Ydyenue H. U.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHHid. LleHTps
MIPOUCXO0XKICHHS JOMAITHUX )KUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMeHHBIE METOJbI CeNeKIMU. MacCoBbI U WHAMBHUIYAIbHBIH OTOOPHI B CEJIEKLIUU
pactenuii U xKUBOTHBIX. O1leHKa 3KCcTepbepa. bin3kopoacTBeHHOE CKpenuBaHie — HHOPUANHT.
Uucras nuHusA. CKpelMBaHWME YUCTBIX JHHUWA. [erepo3uc, wunm rubpuaHas cuia.
Hepoactsennoe ckpemuBanue — ayrOopuaunr. OtnanéHHas rubpuauzanuss U e€ YCHeXH.
HckycCTBEHHBIM MyTareHe3 M IOJyYEHHE IOJUILIOUAOB. JIOCTHXKEHHUS CEIEKLMU DPACTCHMI,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciib IpPOU3BOACTBA. ['€HHAas MH)KEHEpHs. OTalbl CO3JaHUS
pekomOunantHorr JIHK wm TpaHcrenusix opranmsmoB. Knertounas wmxenepus. Kietounbie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHuil. KiloHnpoBaHue BBICOKONIPOYKTUBHBIX
CEJIbCKOXO03SMCTBECHHBIX OPTraHU3MOB. OKOJOTHYECKHE M OJTHYeCKue mnpodimembl. MO —
TeHETUYECKU MOJU(PHUINPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpamuu:

Hoptpetsi: H. K. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmupsl u cxeMmbl: Kapra «LleHTpbl MpPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenuii», «Ilopoapl 1oMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHi», «OTnanéHHas
rubpunmzamus», «Paboter akagemmka M. @. MHWeanoBay, «llomumnounnus», «OOBEKTHI
ouotexHonorun», «KiaerouHnele KylabTyphl M KIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XpPOMOCOM).

Ob6opynoBaHue: MYJISDKU TUIOAOB U KOPHEIJIOZOB TUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHHS Y.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

Okckypcusi«OCHOBHbIE METObl U JOCTHIKEHHS CEJIEKIIMM PACTeHHM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHIMIO, IJIEMEHHYIO ()epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIUTUYHOE
X035IICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KITIACC

Tema 1. IBosronMOHHAsA 0HOJIOTHS.

[Ipennoceiiky BO3HUKHOBEHMSI IBOJIIOLIMOHHOW TEOPUH. OBOJIIOLIMOHHAS Teopus U €€
MecTO B OMojoruy. BiusHue 3BONMIOLMOHHON TEOpUH Ha pa3BUTHE OMOJIOTUH U APYIHX HAYK.

CBuzerenscrBa 3Bomonuu. [laneoHronornueckue: MOCIEAOBATEIBHOCTh IOSIBICHUS
BUJIOB B MAJICOHTOJOIMUYECKON JIETONUCH, NepexoaHble GpopMbl. buoreorpaguueckne: cxoncTBo
U paznnuue GayH u GIop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJCTBA M pa3iuyusi 3MOPHOHOB pa3HbIX BHJOB [O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTWYHBIE, PYIAUMEHTapHbIE OPraHbl,



aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHW3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa00IMUECKUX MYyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas Tteopust Y. JlapBuHa. Ilpennocbulku BO3HUMKHOBEHHUS JapBHHH3MA.
JIBuokymiye Cwibl ABOMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHUYMBOCTb, OOphba 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Boonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomtonus. [Tonynaums kak eIMHALIA BUAA U SBOIIOLUH.

JBmwxyume cuibl ((hakTophl) SBOJIOLUU BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOHMHATHBHAsT W3MEHUYUBOCTh. [lomymsiioHHble BONHBI u Apeld renoB. Mzomsauus u
MUTpaLusl.

EcrecTBenHbIii 0TOOp — Hamparisitouui (aktop sBomonun. DopMbI €CTECTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BoJtomuu. [IpuMepsl npucmocobaeHui
y Opranu3MoB. ApoMop(}03bl U UINO0-aAATITAIHH.

Bun wu BumoobGpaszoBanuwe. Kputepum Buma. OcHOBHble GOpMBI BHUI000pa30OBAHMS:
reorpapuuecKoe, 3K0JI0rHUECKOE.

MakposBomonus. DopMbl 3BOMIONUHN: (QUIETHYECKasl, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoOpaTuMocTh 3BOMTIONHUN.

[TpoucxoxneHue oT HEeCTeIMATN3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
Clicyuajin3aius. A,Z[aHTI/IBHaH pannaulfm.
JdemoHcTpanmu:

[optpetsl: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mroep, A. H. CeBeprios.

Tabmuuet u cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emiey, «3apOoabIiu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHHUE,
«EctectBenHblii  0TOOp», «MHOrOOOpasue COpPTOB pacTeHuit», «MHoroobpasue Mopon
JKUBOTHBIX», «ITomynsum», «MyTannoHHas U3MEHYUBOCTBY, «ApoMOp(O3bD»,
«Mnnoanantammmy», «OO0mas nerenepauus», «JBKyiye cuiibl sBodronum», «Kapra-cxema
Mapmpyta myremectBus Y. Jlapsunay, «bopbba 3a cymectBoBaHue», «lIpucmocobieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAaCKH, HA0Op IUIOAOB U
ceMsH, KoJuteKuus «lIpumepsl 3aIUTHBIX TPUCTOCOOIEHUH Y KUBOTHBIX», MoJeNb «OCHOBHBIE
HaIpaBJIEHUS BOJIOLUNY, 00bEMHAs MoJienb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KOUIeKIus «QPOpPMBI COXPAaHHOCTH MCKOMAeMbIX
JKUBOTHBIX U PACTEHMI», Mozenp anmmiukanus «llepekpéct XxpomMocom», BIIaKHBIE MpernapaTsl
«Pa3Butne HacekoMoro», «Pa3BuTHe IATYIIKM», MHKpompenapaTr «Jlpozodpuna» (HOpMma,
MyTaruu GOpMBbI KPUTHEB U OKPACKH Tea).

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlaGopaTtopnas pa6ota Ne 1. «CpaBHEeHHE BUIOB IO MOP(HOJIOTHIECKOMY KPUTEPHUION.

JlaGopatopnass pabora Ne 2. «OmucaHue NPUCTIOCOOIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTePay».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KU3HU Ha 3emue.

JlonayuyHble NpeACTaBICHUS O 3apOKACHUM XU3HU. HaydHble rMmore3sl BOZHUKHOBEHUS
XKHU3HU Ha 3emiie: abMOreHe3 W MaHClepMusi. XUMHU4YecKas 3Boonus. AOUMOTEHHBIN CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHYECKOH 3Bomronuu. HadanpHble sTanel 6uonormueckoit ssomonuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE IMPOTOKIJIETKU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.



PasButne xu3Hu Ha 3emsie mo d3pam u nepuojam. Karapxell. Apxelickas U
npotepo3oiickas 3pel. Ilaneos3oiickas spa m e€¢ mepuoabl: KeMOPUHCKHI, OPIOBHKCKHMA,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, IOPCKUNA, MEIIOBOM.

Kaiino3olickas pa u e€ nepuo/ipl: NajJeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepucTUKa KIMMara W TIeoJIOTMYECKUX MponeccoB. OCHOBHBIE 3Talbl 3BOIIOLUN
pacTUTENLHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil W >KMBOTHBIX. llosiBieHme,
pacuBeT U BBIMUPAHUE IPYIIT KUBBIX OPTaHU3MOB.

CucremMa opraHMuecKOro Mupa Kak OTpakeHUe 3BOJIIOLMUA. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIBI OPraHU3MOB.

OBoironuMsl uelnoBeKka. AHTpPONOJOrus Kak Hayka. Pa3BuTue mpencraBieHMH O
MIPOUCXO0XKICHUH YesloBeKa. MeToibl n3yueHus: anrponorenesa. CxoAcTBa U pa3Inyus 4eIoBeKa
Y )KMUBOTHBIX. CUCTEMATUYECKOE M10JIOKEHHUE YEIIOBEKA.

Jewxkymme cuibl  (pakropsl) aHTpororeHe3a. HaciencTBeHHass HW3MEHUHMBOCTh U
ecTecTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HH, U3TOTOBJICHUE OPYIUil TPyla, MBIIUICHHE,
peusb.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLIMM YEJIOBEKA: aBCTPAJONUTEKH, YEIOBEK YMEIbIi,
UYenoBek mnpsmoxondmuii, YenoBek HeaHaepranbckuii, YenoBexk pasymubiid. Haxonku
HCKOIIAaeMBIX OCTAaTKOB, BPEMs CYILECTBOBAHHUS, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJIOBHOTO
MO3ra, 00pa3 KU3HH, OPYIHs.

Yenoseueckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpONeOuaHas (€Bpa3uiickas), HErpo-
aBcTpajionHas  (dKBaTOpualibHAsi), MOHTOJOHWIHAs  (a3MaTCKO-aMepHKaHCKas).  UepTsl
NpUCHIOCOOJICHHOCTH TPEACTABUTENEH UEeNOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHHMS.
EnunctBo yenoseueckux pac. Kpuruka pacusma.

JdemoncTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunet u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTro
mupay», «PactutenbHas knetka», <«KuBoTHas kietka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTEMAa OPraHUYECKOro Mupa», «CpaBHEHHE aHATOMUYECKUX 4YEPT CTPOCHUS
YeJloBeKa M UYelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJ0K
IIPEAKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHenmne monu», «/IpesBHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HUenoBeueckue pachbi.

Ob6opynoBanue: wMmymsiku  «lIpoucxoxkaenne denoBeka» (OIOCTBI  ABCTPAIOMHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WM U300paxKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOmia, ckpebia), reoXpoHoJIoruyeckas Tabiauma,
KoJuteKIusl «@OpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTECHUII.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

[Ipaktruueckas padora Ne 1. «M3ydeHue MCKOmaeMbIX OCTATKOB PacCTCHUH M KMBOTHBIX B
KOJUIEKLIUSAX».

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WU
KpaeBeAuECKU My3ei).

Tema 3. Opranusmbl 4 OKpYsKal0IIas cpejaa.

Okojorusi Kak Hayka. 3ajayd M pa3fesibl dKOJIOrMH. MeToasl 3KOJOTM4EeCKHX
UCCIIEA0BAHNM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYyIIHAs,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHAs!.

Okonornyeckne (axropel. Kiaccudukamus skonorndeckux (pakropoB: abUOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBre AKOIOrnuecKkux GakTopoB HAa OPraHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TEMIEpaTrypa, BIAKHOCTb.  DOTONEPHOIM3M.
[TpucniocoOneHust OpraHu3MoB K JeHCTBUIO aOUOTHYECKUX (aKTOpoB. buonornyeckue puTMsl.



buotnueckne  Qakropel. Buasl OMOTHUYECKHMX  B3aMMOJEHCTBH:  KOHKYpPEHIIHS,
XHUIIHAYECTBO, cUMOMO03 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyaliu3M, KOMMEHCATTU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpaau3M. 3HaueHHEe OWOTHYECKHX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH Momynsiuud. (OCHOBHBIE TOKa3aTead IOMYJALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpanus. JuHaMuka
YHCJICHHOCTH MOMYJISILIH U €€ PeTyJIsAIHsL.

JdemoHcTpanmu:

Moptpetsr: A. I'ymGonbar, K. @. Pynwe, D. ['ekkens.

Tabmuupl n cxemsbl: kapta «[Ipupogusie 308 3eMany, «Cpeapl 0OMTaHUS OPTaHU3MOBY,
«Doronepuogusmy, «llomymauuu», «3aKOHOMEPHOCTH pOCTAa YHCICHHOCTH TMOMYJISIHUA
uHpy30puu-Tyhenbkny, «Ilumesbie nenmy.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlabopaTtopnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHHUI U3 pa3HBIX MECT
oOUTaHUSY.

JlabGopaTtopHnas pabota Ne 4. «BnusiHEE CBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICyCay.

[Ipaxruueckas padora Ne 2. «[lonc4€T MIOTHOCTH NOMYJISAIMHA Pa3HBIX BUJOB PACTCHUI.

Tema 4. CooluiecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBO  opranusmMoB —  OuoneHo3.  CTpykTypsl — OuoOlLleHO3a:  BHJOBaf,
MPOCTPaHCTBEHHAs, Tpoduyeckas (nuieBas). Buabl-qomuHaHThL. CBsI3M B OUOIIEHO3E.

DKonoruveckue cucrembl (dkocucteMbl). [loHsATHE 00 SKOCHUCTEME M OHMOTEOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEIYyLEHTHI.
KpyroBopoT BemecTB M MOTOK SHEPrHM B 3KOocUcTeMe. Tpoduueckue (MUILEBBIC) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHbIE TIOKa3aTeNud 3KOCHCTEMBI: Onomacca,
OPOAYKIUS. DKOJIOTMYECKHe NHPaMHUIbI: MPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryJIsiius, pazsutue. Cykueccus.

[Ipupoanble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOMHOIO WIH
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPONOTeHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buonoruueckoe u
X03SICTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepranackoro o 6mocdepe. ['panuiisl, coctaB u CTpykTypa Ouocdepsl.
KuBoe BemectBo u ero (ynkmuu. OcobenHoctn Ouochepsl Kak riao00aTbHONH SKOCHCTEMEI.
JluHamuueckoe paBHOBECHE M 00paTHasi CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE ITUKIIBI JJEMEHTOB (yTiepojia, a3oTa).
3onanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTEHHBIE U3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTUYECKHUE MPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJIHI U yenoBeuecTBa. CoxpaHeHrne OnopazHooOpas3usi Kak OCHOBa
ycroituuBoctu Onocdepsl. OCHOBA PallMOHATIBHOIO YIPABICHUS MPUPOJHBIMHE PECypcaMH U UX
UCIOJIb30BaHue. JlocTHKeHUs: OMOJIOTHH U OXpaHa MPUPOIbIL.

JdemoncTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwii.

Tabmunetl u cxemsbl: «[lumessie menuy», «bUOIEHO3: cocTaB U CTPYKTypay, «lIpupoaHsie
coobmectBay, «llenmu nuranus», «Ikonoruueckas nupamunaa», «buochepa u uenoBEK»,
«OKocHCTEMa HIMPOKOJUCTBEHHOIO Jeca», «JKOCUCTEMA XBOMHOro eca», «buoueHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPOIMOTEHHbIE BO3JEUCTBUS HA MPUPOAY»,
«BaxHelmme UCTOYHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelmas
cocTapisitonas ouochepnn», «DakTophl Aerpaganuu mousy, «IlapaukoBeril 23¢dexT», «DakTops
PaAMOaKTUBHOTO 3arpsi3HeHHs Onocdepb», «O0mas cTpykTypa ouocdepni.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'U
HA BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBnmuBarOTCS TpeOOBaHUS K pPE3yJlbTaTaM OCBOCHHS
00y4JaIUMHUCS TIPOrPaMM CPETHETo 00IIero 00pa3oBaHus: TUYHOCTHBIM, METAMIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pe3yabTaTOB OCBOEHHUs IMpenMera «buomnorus» BblIeIeHBI
CIIEAYIOIINE  COCTAaBJIAIONIME: OCO3HAHUE OOYYaIOUIMMMCS  POCCHHCKON  Ipa)kIaHCKOU
UJACHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOATEIBLHOCTH U CaMOOTPEENICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHWIO OWOJIOTWH, IIEJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MUCTOPHUUECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  YCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMONOTUYECKOTO0 00pa30BaHUs, HAIUYHME OSKOJIOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh 1I€JIU U CTPOUTD KU3HEHHBIE TUIAHBI.

JluyHOCTHBIE pe3yibTaThl OCBOCHMS MpeameTa «bUONOrus» OOCTUralTCs B €IUHCTBE
yueOHOM M BOCTIUTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHu IOBEACHHUS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHMUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHsI, Pa3BUTHUsI BHYTPEHHEH MO3MIMH JUYHOCTH, MATPUOTU3MA,
YBa)XEHUS K 3aKOHY U IPaBOMOPSAKY, YEJOBEKY Tpyla M CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXCHHS, OEpPEe)KHOTO  OTHOIICHHWS K  KYJIbTYpHOMY  HACICIUI0O H  TPAJAUIHIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, MpUpoJe U OKPYKaloIIen cpee.

JIM9HOCTHBIE Pe3ylbTaThl OCBOCHHS Y4eOHOTO mpeameTa «BbHooTrsy TOJKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTH OOYyYarOIMMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTALMMA, TMO3UTUBHBIX BHYTPEHHHX
yOeXJAeHHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  OOIIecTBa,
pacIIMpeHNe KU3HEHHOIO ONbITa M OIBITa JEATENBHOCTH B IPOLECCE peaIn3alii OCHOBHBIX
HaIpaBJIeHUI BOCIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaanckoro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUIICKOTO O0IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M 0O0A3aHHOCTEH, yBaKEHHE 3aKOHA H
paBONOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny y9eOHBIX U MO3HABATEIBHBIX 32/1a4, BHITIOJHEHUN OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YMEHHME YYWUTHIBAaTh B CBOUX JCHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBYS JIOJIEH ¢ Pa3HBIMU yOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMH U COLUATHHBIM
MOJIO’KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINMOJHEHHUS YYEOHBIX,
MO3HABATENbHBIX M HCCIIEJOBATEIbCKUX 3a/lad, YBAKUTEIHHOIO OTHOIIEHUS K MHEHUIO
OTIITOHEHTOB MPH 00CYKAECHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT'O COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKO 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS



c(hOpPMUPOBAHHOCTH POCCUICKON TPasKIaHCKOW UICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HAapoOJly, YyBCTBa OTBETCTBEHHOCTH Nepen PoamHOMN, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOILIOE U HACTOSALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 U NaMATHUKaM MPHUPOABI,
JIoCTKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIIGHHE M pa3BUTHE
OMONOTuY, MOHUMAaHMI 3HAYCHUsI OMOJIOTHUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY>)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUMCKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAllMI0 M MPUHHUMATh OCO3HAHHbBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAylIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM POJUTENSIM, CO3JAaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEN CEMEHHOMN XU3HU B COOTBETCTBHUU C TPAAMLIMUSAMHU HAPOJOB
Poccuu;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLICHHIA;

MMOHMMaHUE SMOLMOHAIIBHOTO BO3JICHUCTBUS KUBOW IPUPOLBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJIEHUE IPOSBIATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUS  KYJIbTYPbl 3I0POBbS M
IMOIMOHAIBHOIO 0JIArONOJIYYHs:

MOHUMaHWE W peayn3alus 30pOBOro u 0e30MacHOro oopasa >Ku3HU (3I0pOBOE MUTAHUE,
COOJIOZICHHE TUTMEHUYECKHUX MPaBWI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3nyecKkas AaKTUBHOCTb), OEpPEKHOIr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO U KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAaHHE TMOCIEACTBUM M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JE€ATEIBHOCTH TEXHOJIOTMYECKON U COLMAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH H  CAMOCTOSTEIHHO  BBITIOJNHATH  TaKYIO
JIeSATEIbHOCTD;

UMHTEpEC K pa3nuyHbiM cepam mpodeccHoHATbHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOP OymyIei mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC )KM3HECHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPAa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPHUPOJie KaK NCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILIECTBOBaHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJIbTYpbl: MPUOOPETEHHE OIbITa IJIAHWPOBAHUSA
MOCTYIKOB M OLIEHKU WX BO3MOXKHBIX MOCIJIEJCTBUMN JJIsl OKpYKAIOLIEH Cpeibl;

OCO3HaHHUE TJI00aTBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX pelIeHus;



CHOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpETaeMble PU U3y4EHHH OMOJIOTMU 3HAHUS M YMEHUS
IpU pelIeHuU MNpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJOINOIb30BAHUEM (COOIIOEHNE
IIPaBWI TOBEJIEHUS B MPUPOJE, HAIPABICHHBIX HA COXPAHEHHWE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, OHoChephl);

AKTUBHOE HENPUITUE JNECUCTBUM, NMPUHOCIIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHMUECKHUE IMOCIEACTBUS MpeapUHIMAaeMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYIbTYpPBI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBAaTbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLUMAIBHOM MPAKTUKE, TOTOBHOCTH K YYacCTHIO B
IPAKTUYECKOMN AESATEIbHOCTU 3KOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKd M OOIIECTBEHHON TMNpaKTUKH, OCHOBAHHOTO Ha JUANOre KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATEIBCKON KYJIBTYpPhI KaKk CPEJCTBa B3aUMOICHCTBUS
MEXAY JIOJbMH U TIO3HAHUS MUPA;

MOHUMaHue crenupukn OUOJOTHH KaK HayKd, OCO3HaHWMs €€ poiau B (opMuUpOBaHUHU
palMoOHAIFHOTO HAYYHOTO MBIIIJICHUS, CO3AaHUHU LIEJIOCTHOTO MPEICTABICHUS 00 OKpYKaloLleM
MUpEe KakKk O €IWHCTBE TMPHUPOIbI, 4YeloBeKa M oOIlecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEW U peIIeHUH MPOOJIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTHH JUISI COBPEMEHHOW IMBUIIM3AIMH: 00eCTeYeHUs
HOBOTO YPOBHS Pa3BUTHUSI MEIHUIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBa, MOUCKA MyTel BbIXOJa U3 TNI00aIbHBIX
HKOJIOTHUECKUX MPOoOIeM U obecreueH s Iepexoaa K yCTOWIMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO MTPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTMYECKHX 3HAHHMM B IEJSAX MOBBIMICHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yYarouuxcs, opMUpyeMOr TpU U3y4eHUN OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCMOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJlydyaeMble 3HAHUS Ul aHaidu3a U OOBSICHEHUS SBICHUN
OKpPYKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JenaTh O0OCHOBaHHbBIE
3aKJIIOYEHUsST HA OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOLIIUXCSA JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BaTh OHMOJIOTWYECKHE 3HAaHUS IS pPELICHUs
po0JieM B pealibHBIX )KM3HEHHBIX CUTYaIHsIX;

OCO3HaHHE LIEHHOCTH HAay4HOH N€ATENbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
HCCJIEIOBATEILCKYIO AESITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAaHUN 1O OHOJOTMHM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUS y4eOHOro mpeameTa «bHONIOTHS» BKIIOYAOT:
3HayuMble N1 (OPMHPOBAHHS MHPOBO33PEHMSI OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(rKy METO/I0B MO3HAHHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHs,
SIBJICHHE, IPOIECC, CUCTEMa, HAYYHbIM (aKT, NMPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, HCCleOBaHUEe, HAOIIOJEeHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHbIC
yueOHbIe JeicTBUS (TIO3HABAaTEIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIEUNBAIOIINE



dbopMupoBaHre (QPYHKIMOHATHHONH T'PAMOTHOCTH W COIHMAIBHON KOMIETCHIIMHOOYYIArOIINXCS,
CIIOCOOHOCTh oOyJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUTIITNHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAJIbHbIC YydeOHBIC ACHCTBHS B IO3HABATEIBHOU U
COLMAJIBHOM MPAKTHUKE.

MertanpeaMeTHbIe PEe3yNbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro o0Imero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBj1ajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1)0a3o0Bble JJornuecKue AeMCTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M AKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHM 3HAHWUW TMPUEMBI JIOTUYECKOTO MBINUICHHUS (aHAIM3a,
CHUHTE3a, CpaBHEHMS, KiaccupuKaiuu, O0OOOIICHMS), PpaCKpbIBaTh CMBICT OHOJOTHUYECKHX
MOHSTHI (BBIIEATH HX XapaKTEPHbBIE MPU3HAKHU, YCTAHABIMBATH CBS3H C JPYTHMHU MOHATHIMH);

ONpeAeNaTh LEeIN NAeATeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTUIKECHHS,
COOTHOCHUTH PE3yIbTaThl ACSITEILHOCTU C TIOCTABIICHHBIMU IIEJISIMH;

UCIIOJIb30BaTh OMOJIOTHMYECKHUE TOHATHUS JUIsl OObACHEHHS (AKTOB U SIBICHUU KUBOM
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, MACIyKTUBHBIC, IO AaHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBCHHBIX CBS3EH U
OTHONIEHUH B U3y4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUH pa3zHOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IUIaH pELICHUs MPOOIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCSl MaTepUaIbHbIX
¥ HEMaTEePUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKU TOCIIEACTBUN JAESATEILHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH PA0OTy B YCJIOBHMSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX MTPOOIIEM.

2)0a30Bble HCCJIE0BATEIbLCKHE 1eHCTBUA:

BJIQ/IETh HAaBBIKAMH y4€OHO-HCCIIE0OBATEIBCKON U MPOEKTHOM AESTENbHOCTH, HaBBIKAMU
paspemnieHus mpooieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/OB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh PA3JMYHbIC BHUABI ACSITEILHOCTH IO IOJYYEHHUIO HOBOTO 3HAHHUS, €T0
MHTEPIIPETAIMY, MTPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYyalUsIX, B TOM 4YHCJE MpU
CO3aHUU YUEOHBIX U COITMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAyYHBIA THUI MBIILICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHSITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4ll B 0Opa30BATECIIbHOW ACATEIHHOCTH W
JKU3HECHHBIX CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BBIABUTaTh
TUNoTe3y e€ pelleHHs, HAaXOIUTh apryMEHTHI MJs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh NapaMeTphbl U KPUTEPUH PEIICHHUS;

AHAIM3MPOBATh TIONYyYEHHBIE B XOJI€ PpEHICHHS 3a7add pPe3yabTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHoca CPeACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPey;

yMETh TMEPEHOCUTh 3HAaHUS B [IO3HABAaTEJIbHYI0O M  MPAKTUYECKYI0  0O0JacTH
KU3HEEATSIILHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WHJEH, MpeAjiaraTb OPUTHHAJIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
npoOJIeMbl U 33Ja4H, TOMYCKAIOIINE aJbTEPHATUBHBIEC PEIICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX HUCTOYHUKAX HH(OpMAaIUM (TeKCcTe y4eOHOro MmocoOwus,
HAyYHO-TMIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAIM3UPOBaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (Gopm
MPEJICTaBICHUS, KPUTUUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEPOTUBOPEUHNBOCTH;

¢dbopMynHupoBaTh 3ampOCHl M TMPUMEHATh pPA3IMYHBIE METOAbI NPH IOHCKE M 0TOOpe
Ouosiornueckoil nHGpopMauu, HeOOXOAMMOM JIJIs1 BEITIOJHEHHSI YIEOHBIX 3a/1a4;

npruoOpeTaTh OMBIT HCIOJIB30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOIb30BAHUS PA3TIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIbHYIO (OpMYy TPEACTABICHUS OHOIOTMYECKON
nHdopmanuu (cxemsl, TpaduKu, AHarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAyYHBIN S3bIK B KauyecTBE CpEACTBa MpH paboTe ¢ OHOIOrMYecKon
uHboOpMalMel: MPUMEHITh XUMUYECKUe, (U3NYeCKue U MaTeMaTH4YeCKHE 3HAKU M CHMBOJIBL,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIOIb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BJAJeTh HABBIKAMU pACHO3HABAaHUS M 3alUThl WHGpOpMAnMU, HHOOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJ1ajieHNe YHHBEPCATbHBIMH KOMMYHUKATUBHBIMU J1eHCTBUSIMM:

1)o0menue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BCEX cepax KM3HM, aKTUBHO y4acTBOBATh B JTUAJIOTE
WIM JUCKYCCHU MO CYIIECTBY 00CyXIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIGHUS OTHOCHTEJIBHO BBIIIOJHEHHUS TMpeaIaraeMoil 3aJayd, YYMTHIBAaTb MHTEPECHl U
COTJIaCOBAHHOCTb MO3ULUHN APYTUX YYACTHUKOB TUAJIOTA WM TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOMICHUS, MOHMMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallui, yMETh CMTr4aTh KOH(QIHUKTHI U
BECTH MEPETOBOPHI;

BJIQJIETh Pa3NUYHBIMU croco0aMu OOIIEHHS U B3aMMOJEHCTBHS, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, IPOSIBISATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITUpPOBaTH CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEIICTB.

2)coBMeCTHAs 1eITEJIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaJbHOU pabOThHI MpH
pemeHn 6MoI0rudeckoi mpo0iaeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MIPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOU 3a/1auu;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 YjieHa KOJUIEKTHBA;

OPUHUMATh eI COBMECTHOM JEATENbHOCTH, OPraHU30BHIBATH U KOOPAUHHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJAThH IUIaH JEHCTBUH, pACHPENCNSATh POJIU C YYETOM
MHEHUH yJaCTHUKOB, 00CYX1aTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOETO BKJIAJA U KaXKIOr0 yJYaCTHHKA KOMaH[bl B OOIIUN pe3ynbTat
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh WAEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEIECHHUE B pPa3IMUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HMHUIIMATUBHBIM.

OBi1ageHNe YHHBEPCAJIbHBIMH Pery/isiTUBHBIMU 1€ CTBUAMM:

1)camoopranuszanus:



UCIIOJIb30BaTh OWMOJIOTMYECKHE 3HAHUS IS BBIABICHUS NPOOJIEM M WX pEIICHHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYallUsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUU 1IEJICBBIC M CMBICIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUSX M TMOCTYIMKAaX IO OTHOIIEHUIO K XKMBOW NPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BaTENBHON JAESITENHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAH PEIICHHUs MPOoOIeMbl ¢ YIETOM UMEIOIIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TIPEANIOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

pacIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHHH;

JienaTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHB.

2)CaMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CHUTYyallUSIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OIICHUBAThH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBbHON pedIeKCuU Kak OCO3HAHUS COBEPIIAEMbIX JCHCTBUIA
Y MBICITUTENBHBIX TPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHH, UCIIONIH30BATh TPUEMBI pediekcuu
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PEICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

3)npunsTHE Ce0s M IPYrux:

NPUHUMATD ceOsl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUH IPYTOTO YEJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pe3ynbraTel ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduueckue aias ydeOHoro npenMera «buosorusy HayuyHble 3HAHUS, YMEHUS U
crocoObl JeHCTBUH 1O OCBOCHHMIO, MHTEpPIPETAlMM M IpeoOpa3oBaHUIO 3HAHUM, BHIIBI
NESTEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUM B pa3lW4HbIX Y4eOHBIX
CUTyallUsiX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTYaIUsX, CBs3aHHBIX C Ouonormeir. B
porpaMMe NpeAMETHBIE Pe3yJIbTaThl IPEACTaBIEHBI 10 rofaM 00yUeHHUSL.

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4yeOHoro mpenmera «buonorus» 6 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe W pPOJIU OMOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIa/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKA JUIsl PELICHUS AKU3HEHHBIX 3a7a4;

YMEHHUE PacKpbIBaTh COJEp)KaHHE OMOJIOTMYECKHX TEPMUHOB U MOHSITHUN: KHU3Hb, KIIETKa,
opraHusM, Merabosm3M (OOMEH BEIIECTB M NIPEBpAIllCHHE JSHEPrHH), TOMEeoCTa3
(camoperynsiiusi), ypOBHEBasi  OpraHM3alMsl  JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoyKuust), HacIEeACTBEHHOCTh, U3MEHUMBOCTh, POCT M Pa3BUTHE;

yYMEHHUE u3jiaraTb OWOJIOTHYECKUE TEeOpUr (KJIEeTOYHas, XPOMOCOMHAs, MYyTaIlMOHHas,
HEHTpalbHAsT JOTMa MOJIEKYJsipHOW Owosorun), 3akoHel (I'. Mennens, T. Moprana, H. .



BaBuioBa) u yueHus (0 LEHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyJIbTypHBIX pactenuit H. 1.
BaBunoBa), onpeaensaTs rpaHUIbl KX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOJIOJCHUE M OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SBJCHUM, OpraHu3alnus ¥ MPOBEACHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIABI)KEHUE THUIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PpEe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPHii U 3aKOHOB, YMEHHE J€TIaTh BHIBOJIBI HA OCHOBAHHUH MTOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BELIECTB U
IpEeBpalIeHNs] SHEPrUu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOrO0 M HHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOKCHHS, WHAWBUIYAIBHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHUE NPUMEHSATH MOJTy4YE€HHBIC 3HAHUS U1 OOBSCHEHHS OMOJIOTHUECKUX IMPOLIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIIEHUI B TOBCETHEBHOM JKU3HHU C LENIbI0 00ecreueHus
0€30IIaCHOCTH CBOETO 3[0pPOBbS U 3J0POBBS OKPYXKAIOIIUX JIIOACH, COOIMIOACHUS HOPM
rPaMOTHOTO TIOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpelne, MOHMMaHHE HEeO0OXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OMOJOrMM M OMOTEXHOJNOTHH JAJS palOHAIBHOTO
MPUPOIOTIOIB30BAHUS;

YMEHHUE pelaTh »3JIeMEHTapHble TE€HETHYEeCKHe 3aJaud Ha MOHO- M JAUTHOpHIHOE
CKpEIIMBaHKE, CIEIUIEHHOE HACIE0BaHUE, COCTABISATh CXEMbl MOHOTUOPUIHOTO CKPEIIUBAHUS
JUIS IpeJICKa3aHysl HAacJIeI0BAaHHsSI IPHU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIOJHATH JIAOOpPATOpPHbIE U MPaKTHUYECKHE padOThl, COOMI0OATh MpaBHUa MPH
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAIOLIYIO IICEBAOHAYYHbIC 3HAHMA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeACTBa
MaccoBOM MH(poOpManuy, Hay4YHO-IONYJSPHbIE MaTepUasbl), ITHYECKHUE ACIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
Ouonornyeckyro HMHGOpPMALHMIO M3 HECKOJIBKHUX HCTOYHHMKOB, TIPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4deOHoro mpenmera «buonorus» e 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJIU OMOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeNIOBEKa JJIsl PEeIEeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COIep)KaHUEe OMOJIOTHUECKUX TEPMUHOB M MMOHATUI: BUJI, TIOYJISALIHS,
reHoOH/I, DSBOJIONMS, JABMXKYHME CUIbl  ((PakToOphl) HBONIONWH, MPUCITOCOOICHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHME, OSKOJIOTUYECKHE (PAKTOPHI, HKOCUCTEMA, MPOAYLCHTHI,
KOHCYMEHTBI, PEIyLICHTHI, LIeTIH MUTaHUs, SKOJOrHYecKas mupamuia, OuoreoreHos, ouocdepa;

yMEHUE WH3/aratb Ouonorndeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TeOpHUs SBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposimeBoro cxonacrsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHMH U myTeil 3Bomouuu A. H. CeBeproBa, yueHus o
ouocdepe B. . Bepraackoro), onpeaensTh TpaHUIbI KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOJIOJCHUE M OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SBJICHUM, OpraHu3alnys ¥ MPOBEACHHUE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THUIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX Ppe3ylbTaTOB, MCIOIb30BAHHBIX HAYUHBIX MOHSITHA,
TEOPHii U 3aKOHOB, YMEHHE JETaTh BHIBOJIBI HA OCHOBAHHUH MTOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE PU3HAKU CTPOCHHSI OMOJIOTHYECKMX OOBEKTOB: BUJIOB,
HOMYJSAIUA, TNPOAYIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOLEHO30B U 3JKOCHCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHU1000pa30BaHMsl, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JNEHCTBUS DKOJOTHYECKUX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUHU B IKOCHCTEMaX, aHTPONOTCHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOPOTa BEUIECTB U OMOT€OXMMHYECKHX I[MKJIOB B
ounocdepe;

YMEHHE MPUMEHATH MOTY4YCHHbIE 3HAHUS JJIs1 00bSACHEHUS OMOJIOTMYECKUX MPOIECCOB U
SIBIICHUH, JJI TPUHSITHUS MPAKTUYSCKUX PEIICHUH B TTOBCEIHEBHOM KU3HU C LIETbI0 00eCTeYeHUS
0€30MacCHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOEHUS HOPM
TPaMOTHOTO TIOBEJCHHS B OKpYXKAlOMIeW MPUPOAHOW cpele, MOHMMaHWE HEO0OXOIUMOCTH
UCIIOJIb30BaHUs JIOCTUKEHUM COBpPEMEHHOM OouoIoruu IE paloHaIbHOTO
MPUPOIOTIONB30BAHUS;

YMEHHME pellaTh 3JEeMEHTAapHble OMOJIOTHYECKHE 3ajaud, COCTaBISATh CXEMBbI IepeHoca
BEILECTB U SHEPTUH B 3KOCHCTEMaX (LIEMU MUTAHUS);

YMEHHE BBINOJHATH JJAOOpAaTOpHbIE U MpPaKTHYECKHE padOThl, COOMI0ATh MpaBHia MPH
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOM HWH(OpMaNMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), paccMaTpuUBaTh TJIOOATBHBIC
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIC IHMCHMEHHBIE M YCTHBIE COOOIIeHHS, 0000IIas
OMOJIOTHYECKYI0O HMH(POPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPaMOTHO HCIIOJIb30BaTh
NOHSATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHMe pa3ieioB U TeM (uu¢poBbie)
Ne n/m S —— Beero Ko(;npom,m,le HpﬁaRaneCKne 06pA30BATEIBHBIE
padoTbl padoThbI pecypesi
bu6mmoreka [IOK
I buonorns xax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
2 JKuBbl€ CUCTEMBI U X OpraHu3alus 3 1 https://m.edsoo.ru/741¢292
3 XUMHUYECKUN COCTAB U CTPOCHUE KIIETKU 21 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmunoreka [IOK
4 KuzuenesTe1bHOCTD KIETKH 11 https://m.edsoo.ru/741¢292
5 PasMHOXEHUE U MTHAMBUIYAIBHOE PA3BUTHE 9 1 bubmmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HaciencTBeHHOCTE U N3MEHYHUBOCTE 17 1 15 bu6mmoreka [IOK
OpTaHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepsroe pems 2 https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 2 4




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Ne ni/m R — Beero KOﬁHTpOJIbeIe I'IpﬁaKaneCRne 06PA30BATETLHBIE
padoTsI padoThI pecypes
Bbu6nuoreka [IOK
1 DBOIIIOIMOHHAS ONOJIOTHS 22 1 1.5 https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE W pa3BUTHE KU3HU HA 16 1 bubmnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Oprasnu3Mbl U OK arormias cpeaa 8 2 buGnuorexa LIOK
p pyxatotas cpen https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011ecTBa ¥ 3KOJIOTHUECKHUE CHCTEMBI 20 1 https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa LIOK
p p https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 63 ) 45
ITPOI'PAMME )







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcer
0

KonTpoasu
ble padoThI

IIpakTnyeck
ue padoTsl

JlaTa
HU3yYeH
usi

JJIeKTPOHHBbIE HU(POoBbIe 00pa3oBaTebHbIE
pecypcsl

buoinorus, kak HayKa.
CBs13b OHOIOTHH C
JIPYTHMH HayKaMH.
CucreMa OMOJIOTHYECKUX

HayK.

Bbu6nuoreka [IOK
https://m.edso00.ru/863e6122https://m.edsoo.ru/8
63e632a

MeTo1bl Hay4YHOTO
MO3HAHMSI, UCIIOJIb3yeMbIC
B Onosiornu. Pojb
OMOJIOTHUH B
dbopMHupOBaHUH
COBPEMEHHOHN Hay4YHOUI
KapTUHBI MUPA,
MPAKTUIECKOE 3HAYCHHE
OMOJIOTMYECKH 3HAHUH.
[Ipakruueckas pabora Ne
1 «Mcronp30oBanue
Pa3IUYHBIX METOJIOB TPHU
U3YYCHUH OMOJIOTUICCKHIX
00BEKTOBY

0.5

Bbu6nmuoteka LIOK https://m.edsoo.ru/863e¢6122

buonorndyeckne cuCcTeMBI
KaK MpeaMeT U3yICHHUS
ouosorun. OCHOBHEIC
KPUTEPHUU KUBOTO.

bubmuoreka I{OK https://m.edsoo.ru/863e674¢

CaoiicTBa OMOCUCTEM U UX
pazHooOpa3ue. YpoBHH
OpraHu3aIu KUBOU
IPUPOJIBIL.

bu6mmoteka IIOK https://m.edsoo.ru/863e6564




BxonHoe TectupoBanue

bu6mmoteka IIOK https://m.edsoo.ru/863e6b72

MonekyasapHble OCHOBBI
»xn3HU. HaHoTexHoorun
B OMoOJIOrHH.

bubmuoreka I{OK https://m.edsoo.ru/863e6b72

XVMMHYECKUH COCTaB
KJIeTku. Heoprannueckue
BELIECCTBA KJIETKH, U
3HA4YCHMUE.

bu6mmoteka IIOK https://m.edsoo.ru/863e¢6870

DyHKIMU BOJBI U
MHUHEpaJIbHBIX BEIECTB B
kierke. [lognep:xxanue
OCMOTHYECKOIo OanaHca

http://files. school-collection. edu. ru

VYrieBonanl:
MOHOCAXapHUJIbI,
JcaxapHibl,
nojaucaxapubl.
buonornueckune GpyHkImn
YTJIEBOJIOB.

bubmuoreka [{OK https://m.edsoo.ru/863e6d5¢

10

JInnuaer:
TPUTIIHLEPUABL,POchOoTHUI
U/1bl, CTEPOU/IBL.
I'uapoduibho-
ruapodoOHbIE CBOWCTBA.
Buonornueckue pyHkuun
YTJIEBOJIOB

bubmuoreka I{OK https://m.edsoo.ru/863e6e88

11

benku. CocTaB u cTpoeHue
OCIIKOB.
AMMHOKHCIIOTHBIN COCTaB.
3aMeHHUMEIE U
HEe3aMEHHUMEIE
AMHHOKHCIIOTBI

http://files. school-collection. edu. ru

12

XMMHYECKHE CBOMCTBA
OenkoB. buonornueckue

bu6mmoteka IIOK https://m.edsoo.ru/863e766¢




byHKIIUHA OEITKOB

13

DepMEHTHI -
OMoJornYecKue
katanuzatopbl. CTpoeHue
depmenta. KopepmeHThI.
Butamunsl. Jlaboparopras
pabota Ne 1 "M3yuyenue
KATAJIMTUYECKON
AKTUBHOCTH (pepMEHTOB"

0.5

http://files. school-collection. edu. ru

14

HyxienHoOBBIE KHCIIOTBI:
JHK u PHK.
Hyxneoruasl. Ctpoenue u
dbyaknun JJHK. Ctpoenue,
¢byukun u Bunsl PHK

bubmuoreka [{OK https://m.edsoo.ru/863e7¢98

15

AT®: cTtpoenue u
byHKIIHA

bu6mmoreka IIOK https://m.edsoo.ru/863e7aae

16

O0001eHne u
cuCTeMaTH3aIMs 3HaHUI
10 TEME «XMMHYICCKHH
COCTaB KJICTKH»

bubnmoreka [{OK http://files. school-collection.
edu. ru

17

[{utosorus - Hayka o
KieTke. OCHOBHBIC ATAIIbI
Pa3BUTHUS IUTOJIOTHH.
MeTtoab! IUTOIOTHH.

bubnmoreka [{OK http://files. school-collection.
edu. ru

18

Knerounas teopus. Ponb
KJIETOYHOW T€OPHUU B
CTaHOBJICHUU
COBPEMEHHOM
€CTECTBEHHO-HAay4YHOU
KapTUHBI MUDA.

bubnmoreka [{OK http://files. school-collection.
edu. ru

19

Tunsl knetok. CtpoeHue
3YKAPUOTHYECKON KIIETKH.
JlaGopaTtopHnast pabota No

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e6ft0https://m.edsoo.ru/86
3e716¢c




2 «M3y4yeHue CTpoeHHUs
KJIETOK PaCTEHUH,
JKUBOTHBIX, TPHOOB 1
OakTepuil o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTHMCAHUE»

20

IToBepXHOCTHBIE
CTPYKTYPBI KJIIETKU:
KJIETOYHAs CTEHKa,
TJIMKOKAITUKC.
[Ina3marnueckas
MeMOpaHa, [IUTOoIIa3Ma.
Snpo - perynaropHbIi
LIEHTP KJIETKH.
XPpOMOCOMBI.

bubnmoreka [{OK http://files. school-collection.
edu. ru

21

HememOpanHubie
OpTraHOUABI KJICTKU:
KJICTOYHBIN LIEHTP,
pUOOCOMBI, IICHTPHOIIH,
OpraHOUbI ABUKECHUS, UX
CTpOEHHUE U (DYHKIIHH.

bubmuoreka I{OK http://files. school-collection.
edu. ru

22

OnHomeMOpaHHBIE
opranoubl kietku: II1C,
KOMILIEKC 1 obmxH,
JIU30COMBI, BAKyOJIH, UX
CTpOEHHUE U (DYHKIIHH.

bubnmoreka [{OK http://files. school-collection.
edu. ru

23

[TonyaBTOHOMHBIE
OpPTaHOM/IbI KJICTKH:
MHUTOXOHAPHH, TIIIACTHIBI,
UX CTPOCHHUE U (DYHKITHH.

24

CpaBHeHuE CTpOEHHUS U
KHU3HEICATEIILHOCTH




KJIETOK MPOKApUOT U
JyKapuoT

25

CpaBHeHuE CTpOEHHUS U
AKHU3HEEATEIIbHOCTH
KJIETOK PaCTEHUH,
JKUBOTHBIX, TPHOOB.

26

O0001eHne u
cuCTeMaTH3alMs 3HaHUi
o TeMe «CTpoeHue
KJICTKI

27

JKusHenesaTeIbHOCTD
KJIETKU. AHA0OIU3M U
KaTaOOJIM3M - JIBE
CTOPOHBI MeTabOIM3MA.

bubmuoreka [{OK http://files. school-collection.
edu. ru

28

Tumsl oOMeHa BEIECTB:
aBTOTPO(HBI U
reTepoTpodHBIA. A3pOOHI.
AHaspoOsI

bubnmoreka [{OK http://files. school-collection.
edu. ru

29

DHepreTUYecKuii 0OMEH B
KJIIETKE,ETO JTaIlbl.
I'mukonus. bpoxkenue u
ero Buabl. OKUCIUTENHEHOE
dbochopunupoBaHue.
OddexTuBHOCTD
SHEPreTHYECKOro OOMEHa.

bubmuoreka [{OK http://files. school-collection.
edu. ru

30

ITnactuueckuii oOMeH
BEIIIECTB B KJICTKE.
doTocuHTE3. 3HAUCHUE
dboTocuHTE3a IS FKUZHH
Ha 3eMiie.

bubnmoreka [{OK http://files. school-collection.
edu. ru

31

XeMOCHHTE3.
XEeMOCUHTE3UPYIOLIUE
O6aktepuu. Ponpb

bubnmoreka [{OK http://files. school-collection.
edu. ru




XEMOCHUHTE3A [T KU3HU
Ha 3eMiIIe.

32

XpaHeHue, nepeaayda u
peanuzanus
HaCJIeICTBEHHOM
uH(pOopMaIuu.
I'eneTnueckuii KOJI M €ro
cBoiicTBa. I'eH. I'eHom.

bubnmoreka [{OK http://files. school-collection.
edu. ru

33

Peakuus marpuaHOro
cuHre3a. Tpanckpumnuus -
Matpuunblid cuHTe3 PHK.
Tpancnsus - GuocuHTE3
Oenka, €€ sramnbl. Poib
pubdocom B OnocuHTE3e
Oenka

bubmuorexa I{OK https://m.edsoo.ru/863e¢796¢

34

Bupycsl — HekeTouHbIE
(OpMBI JKU3HU.
OcobeHHOCTH CTPOCHUS U
KU3HEHHOTO LIUKJIa
BupycoB. OOpaTHas
TPaHCKPHIILIUS, peBEpTa3a,
uHTerpasa. MaorooOpasue
U IpouIaKTHKa
BUPYCHBIX 3a00JICBaHUM.

bubmuoreka [{OK http://files. school-collection.
edu. ru

35

JKW3HEHHBIN UK KISTKH.
Jenenune kiaeTku. MuTos.
JlaboparopHas pabota Ne
3 «Habaromenue MuTO3a B
KJIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»»

0.5

bu6mmoteka IIOK https://m.edsoo.ru/863e7dc4

36

Meiios. Kpoccunrosep.
Bbuonornyeckuii cMBICT U

Bbu6nmuoteka LIOK https://m.edsoo.ru/863e7f4a




3Ha4yeHue Meio3a.

37

O000meHne u
cucTeMaTH3aIus 3HaHui
10 TEME
«KuzHenesareabHOCTE
KJIICTKH

bubnmoreka [{OK http://files. school-collection.
edu. ru

38

OpranusMm — euHoOe
1eJoe.
KusgenesTeapbHOCTD
opranusma. Perymsanus
GyHKIIMA OpraHu3Ma.
T'omeocras

bubmuoreka I{OK https://m.edsoo.ru/863e¢796¢

39

DopMBI pa3MHOKECHUS
OpraHu3MoB. Bujibl
0ecrooro pa3sMHOKEHUS

Bbu6nmuoreka [IOK
https://m.edso00.ru/863e81b6https://m.edsoo.ru/8
63e831e

40

[TonoBoe pa3MHOKEHHUE.
OO6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KIJIECTOK.
JlaGopaTtopnast pabota No
4 «M3yuenue cTpoeHus
IIOJIOBBIX KJIECTOK Ha
TOTOBBIX
MHUKpOIpenaparax»

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e81b6

41

Omo10TBOpEHHE.
[TapTeHorenes.
OnnogoTBopeHue
MOKPBITOCEMEHHBIX

bubmuoreka [{OK http://files. school-collection.
edu. ru

42

NunuBunyansHOE
pa3BUTHE OPTAaHU3MOB.
DOMOpHOHATBHBINA MTEPUOJT

bubmuoreka I{OK https://m.edsoo.ru/863e¢8436

43

NunuBunyansHOE
pa3BUTHE OPTAaHU3MOB.
[TocTamMOprOHATBHBII

bubnmoreka [{OK http://files. school-collection.
edu. ru




TIEPHO.T

44

[IpyunHbBI HapyIIEeHUA
pa3BUTHSL.
PenponykruBHoe
3/10POBbE YEJIOBEKA;
MOCIIEACTBUS BIUSHUS
QJIKOTOJIsI, HUKOTHHA,
HapKOTUYECKU BEUIECTB Ha
SMOpHOHAIBHOE Pa3BUTHE
YyeJoBeKa.

bubnmoreka [{OK http://files. school-collection.
edu. ru

45

JKu3HeHHEbIe ITUKITE
Pa3HbIX TPy
OpraHU3MOB

bubnmoreka [{OK http://files. school-collection.
edu. ru

46

0O000meHne u
cUCTeMaTH3alMs 3HaHUI
o TeMme «Pa3sMHOXeHUE 1
WHJUBU]1yaJIbHOE
pa3BUTHEN»

bubmuoreka [{OK http://files. school-collection.
edu. ru

47

[Ipenmer u 3agaun
renetnku. Mctopus
pPa3BUTHUS TEHETUKU.
MeToapl TeHEeTHKY.
I'eneTnueckas
TEPMHUHOJIOTHUSA U
CHMBOJIHKA.

bu6mmoteka IIOK https://m.edsoo.ru/863e8612

48

3aKOHOMEPHOCTH
HacJeJOBaHMs NPU3HAKOB,
YCTAaHOBJICHHBIC
I''MenaeneMm. 3aKkoH
eMHO00pa3us THOPUIOB
HIepBOTO TTOKOJICHUSI.

bubmuorexa I{OK https://m.edsoo.ru/863e8878

49

3aKOH pacIleIICHHs
IIPU3HAKOB. ['nmoresa

http://school-collection. edu.
ru/catalog/rubr/cfatbO0ab-5421-43b1-9b26-




quCTOTH TaMeT. HeroiHoe
JIOMUHUPOBaHHUE.
Ananuzupyroniee
CKpELIUMBaHUE.

910213b752e6/85330/?interface=pupil class=51
subject=29

50

Jurubpunxoe
CKpeIlMBaHKE. 3aKOH
HE3aBUCHMOTO
HaCJICIOBaHHS ITPH3HAKOB.
JlaboparopHas pabota Ne
5 "N3ydyeHue pe3yabTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp030(¢UIIBI HA TOTOBBIX
MUKponpenaparax"

0.5

bu6mmoteka IIOK https://m.edsoo.ru/863e89a4

51

XpOMOCOMHasI TEOpUS
HACJIC/ICTBEHHOCTH,
TE€HETUYECKUE KapThl

bubmuoreka [{OK http://files. school-collection.
edu. ru

52

B3aunMonelicTBie reHoB

bubnmoreka [{OK http://files. school-collection.
edu. ru

53

I'enetuka noa.
Hacnenosanue npusHaKos,
CLIEIJIEHHBIX C II0JIOM

bu6mmoteka IIOK https://m.edsoo.ru/863e8c60

54

MN3MeHUYnBOCTb.
Heunacnencreennas
U3MEHUYUBOCTb.
JlaGopaTtopnast pabota No
6. 3yuenue
MOAU(PUKAITMOHHON
U3MEHUYUBOCTH,
MOCTPOCHUE
BAapUALIMOHHOTO psifa U
BApUAITMOHHON KPUBOM»

0.5

bubmuoreka ITOK https://m.edsoo.ru/863e8efe




55

MyTtarenssie (hakTOpHhI.
3aKOH TOMOJIOTHYECKHUX
PAIOB B HACTEACTBEHHOM
n3mMenunBocty H..
Basmiiosa

bubnmoreka [{OK http://files. school-collection.
edu. ru

56

HaciencTtBennas
W3MEHUYMBOCTL. Melio3 u
MOJIOBOM TPOILIECC -
OCHOBAa KOMOHMHATHBHOM
W3MEHYHUBOCTH.

bubnmoreka [{OK http://files. school-collection.
edu. ru

57

HaciencTtBennas
M3MEHUYHUBOCTh. MyTanuu.
Myrarensl. JlabopaTopHas
pabota Ne 7. «AHanu3
MyTaIui y 1po30¢uisl Ha
TOTOBBIX
MUKpOTpenaparax»

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e8efe

58

Buesanepuas
HacCJIEICTBEHHAS
W3MEHYUBOCTD.

59

O0o006mIcHNE U
CUCTEMAaTH3allus 3HaHUH
10 TEME
"HacneqcTBEHHOCTD U
W3MEHYUBOCTD"

http://school-collection. edu. ru/catalog/rubr/cf

60

Hrorosoe TectupoBanue

bubnmoreka [{OK http://files. school-collection.
edu. ru

61

I'eHeTHnka yemoBeKa.
MeToapl TeHETHKHU
yenoBeka. CoBpeMEHHOE
onpeieNIeHue TeHOTUIa
JeJIoBeKa:
CEKBEHUPOBAHMUE,

bu6mmoteka IIOK https://m.edsoo.ru/863e8d78




reHotunuposanue, [111P-
aHaJIN3.

62

HacnencrBennsie
3a00JIeBaHUs YEIOBEKA U
UX MPeynpeKIeHuE.
I'eHHbIE 1 XPOMOCOMHBIE
0ose3HH, 00JIE3HU C
HacJeICTBCHHOU

IPeIPACTIOI0KEHHOCTBIO.

bubnmoreka [{OK http://files. school-collection.
edu. ru

63

[IpuHIHIIBL 310POBOTO
o0Opa3a Xu3HH,
JUArHOCTHKU U

PO UITAKTUKHI
FEHETHYECKUX
OoJesHeli. Menuko-
FEHETHYECKOE
KOHCYJIbTHPOBaHUE.
DTHYECKHE aCIEKTHI B
00JIacTH MeqUIINHCKOMN
TCHETHKHU

bubmuoteka [{OK http://files. school-collection.
edu. ru

64

Cenexuus Kak HayKa 1
nporecc

bu6mmoteka IIOK https://m.edsoo.ru/863e¢9214

65

Metoab! 1 JOCTHKECHUS
CEJIEKIIMU PACTCHUI 1
SKUBOTHBIX

bu6mmoteka IIOK https://m.edsoo.ru/863e¢9214

66

buorexnonorus xak
OTpacyib TPOU3BOJICTBA

bubmuoreka [{OK https://m.eds0o.ru/863¢9336

67

Pe3eps Bpemenu

bubmuoteka [{OK http://files. school-collection.
edu. ru

OBILEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68




11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Hdara
Tema ypoka Kontpoabnbie IpakThueckue o0pazoBaTebHbIe
n/n Bcero U3YYCHUSA
padoThI padoThI pecypchl
DBOIOIIMOHHAS TEO €€ MecTo
1 B ZHJ:)JI(L)I;; H91’310TJHOPI;/II;$I{,I/I M;v”IFO TLI 1 bubmmorexa HOK
. ) H a https://m.edsoo.ru/863ea20e
e€ u3yueHus
Hcto as 3BOIIOLIUO
2 u :ﬁpfjopHHB/I/;TP:/I;ZTETEH;I%HIZT:X 1 bubmmorexa HOK
JICH .TCOp P ’ https://m.eds00.ru/863e¢9570
CPETHEBEKOBBSI.
n
CTE)me Pa3BUTHUS SBOIOIIMOHHBIX Butmiorexa [[OK
3 uaen . Onoxa BO3pOXKACHUS. 1
http://m.edsoo.ru/
Paoore! K. JIuaues
Hctopust pa3BUTHS DBOIIOLUOHHBIX
OpPHA b 1 but6mmoreka [IOK
4 ujen . DBONIOLMOHHAs TEOpUs 1
http://m.edsoo.ru/
K.b. Jlamapka
OBomronuonHas Teopus 4.
5 Ha BI/IHHa IIpe HOCBII)JIKI/I 1 bubmmorexa [OK
P - Lpel http://m.edsoo.ru/
BO3HHKHOBEHUSI TAPBUHU3MA.
Pa3Butue napsunusma.

6 CunTteTndeckasi TeOpUst SBOJIOLINH, 1 bubnunorexa [IOK
€€ OCHOBHBIE ITOJIOKEHUS U http://m.edsoo.ru/
3HaYEHUE.

bubnunorexa [IOK
7 BxomgHoe TecTupoBanme 1 1
o p http://m.edsoo.ru/

] Pa3BuTue npencraBieHuit o BUIE. 1 but6mmoreka [IOK
Kpurepuu Buna https://m.edsoo.ru/863e9cle
JlaGopaTtophnast pabota Ne 1

9 "CpaBHeHUE BUOB 10 1 1
MOP(OJIOTHIESCKOMY KPUTEPHIO"

10 [Tonynsiuust Kak neMeHTapHast 1 bubmuoreka [JOK




€IMHUIIA BUOA U DBOJIIOLUH.

https://m.eds00.ru/863e99¢c6

11

JIBrOKyIIHE CHIIBI (3JIEMEHTapHBIS
(akTOpHI) SBOIOIHH,
HU3MEHSIOMNE TeHOPOH T

bubnunorexa [IOK
https://m.edsoo.ru/863e9da4

MOMYJISIIIAH
@DaKTOpPBI 3BOIIO
12 3aK TenIJ)II:}oB IjIIe rlé?{lg,(bOH bubmorera [OK
p 1l A http://m.edsoo.ru/
nomynsiin. V3omsimmst
EctecTBenHnslit oTOOp Kak
anpasiIsAoIWun pakTo
13 :BOHJII)IOBHI:I/I HI_IIHZI ?;OIEJZUII)KI/I u bubmmorexa [OK
HHH. ©pent http://m.edsoo.ru/
MEXaHU3M JICHCTBHS
€CTECTBEHHOI'0 0TOOpA.
14 @DopMBI €CTECTBEHHOT'O 0TOOpa bubmorexa LIOK
P P https://m.edsoo.ru/863e9ed0
Pe3ynbTatel aBOIIOLMNA:
NPUCTIOCOOJICHHOCTh OPTaHU3MOB U
15 BupooOpa3oBanue. JlaboparopHas 0.5 bubmuoteka [JOK
pabota Ne 2 «Onucanne ’ https://m.edsoo.ru/863e9fde
pUCTIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIBHOTO XapaKTepa»
16 MuxkposBosmtonus. CriocoOs! 1 but6mmoreka [IOK
IyTH BUJI000pa30BaHUS http://m.edsoo.ru/
Makpossomtonus. /JokazarenscTsa bubmuoteka [JOK
17 N
SBOJIIOIUN KUBOU TTPUPOIBI https://m.edsoo.ru/863e9cle
3aKOHOMepHOC”‘1:I/I MaKpPOIBOJIOIIH. Bubsorexa LIOK
18 buonornueckuit nporpecc u
. http://m.edsoo.ru/
OMOJIOTMYECKHH perpecc
Hanpasnenus u myTH 3BOJIIOLIUH. bubnuoTexa [{OK
19
HeoGpatumocTs 3BoIIOLIMN http://m.edsoo.ru/
20 MHoroo6pa3ue opraHu3MoOB Kak bubnuoTexa [{OK
pe3ynbrar 3Boitonud. OCHOBHBIE http://m.edsoo.ru/




CHCTEMATUYECKHUE IPYIIIbI
OPraHu3MOB

duoreHns KUBBIX OpraHu3MOB.

bubnunorexa [IOK
21 OcHoBHBIE ApoMOp(PO3bI
1€ ADOMOP ¢ y http://m.edsoo.ru/
paCTeHHIA U KUBOTHBIX.
O06o01IeHre U cucTeMaTH3aIus
o " 1 but6mmoreka [IOK
22 3HAHUU 1O TeMe "DBOIIOIMOHHAS
8 http://m.edsoo.ru/
OnoJIOrHs
23 Wcropus xu3Hu Ha 3emie u bubmuoteka [JOK
METO/IbI €€ N3YUCHUS http://m.edsoo.ru/
24 Jlonay4Hsie mpeaCcTaBICHUS O bubmuorexa [{OK
3apOKJICHUY )KU3HH HA 3emIiie https://m.edsoo.ru/863eadab
Teopust OMOXHUMHUIECKOM
75 SBOJIIOLNNH. AOUOTCHHBIN CUHTE3 bubmuorexa [{OK
MOHOMEPOB, OMOTIOTUMEPOB 1 http://m.edsoo.ru/
KOaIlepBaToOB
®dopmupoBaHue TPOOHOHTOB U
MEePBBIX OPraHU3MOB. [ numoresa
p p but6mmoreka [IOK
26 PHK-mupa. Teopus cumbuorenesa.
http://m.edsoo.ru/
dopMHUpPOBAHUE OCHOBHBIX T'PYIIIT
JKUBBIX OPTaHU3MOB.
OCHOBHBIE 3Tarbl YBOTIOIUH
OPraHUYEeCKOro Mupa Ha 3eMIie.
p p bubnunorexa [IOK
27 PazButue xu3nu B Karapxee,
http://m.edsoo.ru/
Apxee u IIporeposoe. OCHOBHBIE
apoMop(do3EI.
OCHOBHBIE 3Tarbl YBOTIOIUH
OPraHUYEeCKOro Mupa Ha 3eMIie. bubnuoTexa [{OK
28
PazButue xu3uu B [1aneosoe. http://m.edsoo.ru/
OcHoOBHBIE apOMOP(O3BI.
OCHOBHBIE 3Tarbl Pa3BUTHS KU3HU
29 Ha 3emJie Pa3BI/ITIfe JKU3HU B bubmmorexa [OK
' http://m.edsoo.ru/

Me3o3zoe u Kaiino3oe. OcHOBHEBIE




apoMopd0o3b1

OCHOBHBIE 3TaITbI YBOJIOIUU
PACTUTCIIBHOTO U )KUBOTHOI'O MHUpPaA.
[IpakTuueckas padota Ne 1

but6mmoreka [IOK

30 «M3y4yeHne ucKonmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTCKIIUSIX )
O06o01IeHre U CUCTeMAaTH3aINs
31 3HaHI/II; 0 TEME "HpOI/ICXO}I]:L[eHI/Ie bubmmorexa LHOK
" https://m.edsoo.ru/863eabbe
Y pa3BUTHE KU3HU Ha 3eMJie
AHTpOIIOJIOTHS KaK HayKa.
Pa3BuTue npenacraBieHuit o but6mmoreka [IOK
32
IPOMCXOXKIACHUH YEIIOBEKA. https://m.edsoo.ru/863ea48e
MeTozapl U3ydeHUsT aHTPOIIOTEHE3A.
CucreMaTn4yeckoe MojJoKeHue
33 yesioBeka. JlokazarenbcTBa bubmuorexa [{OK
YKUBOTHOTO TTPOUCX OXKICHUS http://m.edsoo.ru/
YeloBeKa
34 JBwxymme cuibl (pakTops) bubnuorexa [{OK
aHTpOIIOTeHe3a https://m.edsoo.ru/863ead44
35 DBOJTIOLIMS YEJIOBEKA bubmuorexa [{OK
(aTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
OCHOBHBIE CTaIMM AaHTPOIIOTEHE3A!
aBCTpaJIONUTEKH, YeI0BeK
36 yMleHﬁ YenoBek npsaMOXoAsSIIUH bubmmorexa LIOK
’ . ’ http://m.edsoo.ru/
UYenosek HEaHAECPTAIBCKUM,
YenoBek pazyMHBIN
UenoBeueckue pachl U MPUPOIHBIC
aJlanTanuu yeaoBeka. EnuHCTBO bubmuorexa [{OK
37
yenoBedeckux pac. Kpuruka https://m.edsoo.ru/863eaca2
pacuzMma.
38 O06o01IeHre U CHCTeMAaTH3aINs

3HAHUU 10 TeMe «AHTPOMOTEHES »




bu6mmoreka [IOK

39 DKOJOTHS KaK HayKa http://m.edsoo.ru/
Cpensl obutanus. JlaboparopHas

40 pabota Ne 3. "Mopdomornueckue 0.5 bubmuorexa [{OK
O0COOCHHOCTH PaCTEHHI U3 pa3HbBIX ' https://m.edsoo.ru/863eafec
MecT obutanus"

41 AOluoTtnyeckue (HhaxTopsl. bubnuorexa [{OK
Temmneparypa http://m.edsoo.ru/
Abuotnueckue GaxTopsl. CBer.

42 JlaGopaTtopnast pabota Ne 4. 0.5 bubnuoTexa [JOK
«BnusiHue cBeTa Ha pocT U ’ https://m.edsoo.ru/863eb10e
pa3BUTHE YEPEHKOB KOJIeyca

43 AbuoTtuyeckue (HhaxTopsl. bubnuoTexa [{OK
BnaxHocTh http://m.edsoo.ru/

but6mmoreka [IOK

44 buomiieckue paxropst https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU

s | oy dpeeea o . oo LOK

- M ' http://m.edsoo.ru/
TOITYJISIIIUI pa3HBIX BHIOB
pacTeHuin»

| o cneurn: BuGorera 0K

| http://m.edsoo.ru/
OKpY’KaloIas cpeaa

47 Coo0riecTBa OpraHU3MOB — bubnmoreka [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
Coo01iecTBa OPraHU3MOB - Bubnmorexa [[OK

48 skocuctema. KoMnoHeHTsl

http://m.edsoo.ru/
9KOCHCTEMBI

19 omeprins socncrene. Tom: 05 Bubmiorera LIOK

: ' http://m.edsoo.ru/

nutanus. [IpakTuueckas padora Ne




3 "CocraBieHue 1iernen nuragusa"

OCHOBHEBIE TOKA3aTeNIN
3KocuCTEMBI. OCHOBHBIE

bubnunorexa [IOK

50
[I0Ka3aTeIN YKOCUCTEMBL: https://m.edsoo.ru/863eb5fa
Oromacca, MpoIyKITHUSI.

DKOJIOTHYECKHE TUPAMUIBI:
51 IPOIVKIINU ‘II/ICJ‘IGI—II)HOCTil bubmmorexa LIOK
POLYKIUH, ’ http://m.edsoo.ru/
OHMOMACCHL.

57 B3aumooTHOIIEHU pa3HBIX bubnunorexa [IOK
MOMYJISIIIUA B 9KOCUCTEME http://m.edsoo.ru/
[IpupoaHbie S5KOCUCTEMBI.

53 DKOCHUCTEMBI 03Ep U PEK. bubnmoreka [JOK
DKocucTeMa XBOMHOI'O WIN http://m.edsoo.ru/
IIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI.
ATPO3KOCUCTEMEL.
P bubnunorexa [IOK

54 VYpb6oskocuctemsl. buonornueckoe

o http://m.edsoo.ru/
U XO3IMCTBEHHOE 3HAYEHNE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.
VYpooskocucreMmsl. bruonornyeckoe
POOIK but6mmoreka [IOK
55 U XO3SIMCTBEHHOE 3HAUECHHE
http://m.edsoo.ru/
arpodKOCUCTEM U YPOOIKOCUCTEM
VY CcTOMYNBOCTL U TUHAMHUKA
3KOcUCTEM. bropasHooOpasue kak
1op p bu6mmoreka [IOK
56 (hakTop yCTONYMBOCTH SKOCUCTEM.
http://m.edsoo.ru/
CoxpaHeHue OUOJIIOTUYECKOTO
pazHooOpa3us Ha 3emiie.
57 DKOJIOTHYECKAS CYKIIECCHUS bubmmorexa LIOK
% http://m.edsoo.ru/
bubnunorexa [IOK
58 Nrtorosoe TecTupoBanue
http://m.edsoo.ru/
59 VYuenue B. U. Bepnaackoro o bubnmoreka [JOK




ouocdepe. ['paruIls!
O6uocdeprl.cocTaB U CTPYKTypa
ouocdepsl.

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

CocraB u cTpyKTypa 6uochepsl.

but6mmoreka [IOK

60 JKuBoe BeriecTBO U ero PyHKINH ! https://m.edsoo.ru/863ebd 16
3aKOHOMEPHOCTH CYIIECTBOBAHHUS
61 ouocdepsl. .JImHamudeckoe 1 bubnuorexa [{OK
paBHOBecue U 00paTHasi CBS3b B http://m.edsoo.ru/
ouocdepe
2 Guoreomimcene s | BuGmiorera LIOK
https://m.edsoo.ru/863ebale
JJIEMEHTOB.
63 30HaTBHOCTH OHOCHEPHI. 1 bubnuoTexa [{OK
OcHOBHBIE OMOMBI CYIIN http://m.edsoo.ru/
o | s Suocteped | Buaiorsa LOK
http://m.edsoo.ru/
YeJI0BEUYECTBA.
AHTpOTIOTeHHBIC U3MEHCHUS B Bu6motexa LIOK
65 ounocoepe. ['modbanpHBIC 1 http://m.edsoo.ru/
9KOJIOTUYECKHE MPOOIIEMBI
[TpoGaeMbl yCTONYHBOTO Pa3BUTHS
66 ;Zﬁziiziﬁj&? ;;I{;;;HCHHX 1 bubmorera [OK
http://m.edsoo.ru/
IPUPOAHBIMU PECYPCAMH U UX
UCTIOJTb30BaHUE
67 JocTmwkenns: OMOJIOTHH U OXpaHa 1 but6mmoreka [IOK
OPUPOIBI http://m.edsoo.ru/
68 PesepB Bpemenu 1
OBUIEE KOJIMYECTBO YACOB I10 63 45

[NPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* buonorus, 10 xnace/ Kamenckuii A.A., Kacnepckas E.K., CuBornazos B.U., AkiimonepHoe
obmectBo «M3naTenscTBO «IIpocBenieHne»
* buonorus, 11 krace/ Kamenckwmii A.A., Kacnepckas E.K., CuBornazos B.U., AknimonepHoe
obmectBo «M3naTenscTBO «IIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.buonorus. [loypounsie pazpadotku. 10-11 xknaccel. bazoBblil ypoBeHb.
[Ton pen. ITaceunuk B. B.
JInana YMK: YMK "JIunus xxu3au". B. B. Ilaceunuk, 10 xi1.

Knacc: 10, 11 Ouenounsie marepuansl: Kannnosa I'.C.
2.MsarkoBa A.H. buonorus. TemaTndyeckne U UTOroBbIe KOHTPOJIbHBIE paboThl 10-11 Kitacchl.
M. Benrana-rpag, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Humonozushttp://school-collection. edu. ru/catalog/rubr/cfatb0ab-5421-43b1-9b26-
910213b752e6/85314/?interface=pupilclass=51 subject=29
benxu u nyxkneunosste kucnomuthttp://school-collection. edu. ru/catalog/rubr/cfafbOab-5421-
43b1-9b26-910213b752e6/85316/?interface=pupilclass=51 subject=29

Buocunmes 6enkoghttp://school-collection. edu. ru/catalog/rubr/cfatbOab-542f-43b1-9b26-
910213b752e6/85320/?interface=pupilclass=51 subject=29
@omocunmeshttp://school-collection. edu. ru/catalog/rubr/cfatbOab-5421-43b1-9b26-
910213b752e6/85321/?interface=pupilclass=51 subject=29
Onmoczeneshttp://school-collection. edu. ru/catalog/rubr/cfatbOab-542{-43b1-9b26-
910213b752e6/85327/?interface=pupilclass=51 subject=29

Ocnoenvie nonamun cenemuxuhttp://school-collection. edu. ru/catalog/rubr/cfatbOab-542f-
43b1-9b26-910213b752e¢6/85330/?interface=pupilclass=51 subject=29

Hacneocmeennana uzmenuugocmuhttp://school-collection. edu. ru/catalog/rubr/cfafbOab-5421-
43b1-9b26-910213b752e¢6/85336/?interface=pupilclass=51 subject=29
Jlpyzue munwt uzmenuusocmuhttp://school-collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-910213b752e¢6/85337/?interface=pupilclass=51 subject=29

Dmanot pazeumusn yncusnu Ha 3emnaehttp://school-collection. edu. ru/catalog/rubr/cfatbOab-
5421-43b1-9b26-910213b752e¢6/85349/?interface=pupilclass=51 subject=29

Deonrwoyusa opzanuueckozo mupahttp://school-collection. edu. ru/catalog/rubr/cfatbOab-542f-
43b1-9b26-910213b752e6/85353/?interface=pupilclass=51 subject=29

Buo, ezo kpumepuu u cmpykmypahttp://school-collection. edu. ru/catalog/rubr/cfatbOab-5421-
43b1-9b26-910213b752e6/85354/?interface=pupilclass=51 subject=29
Mukposeonroyushttp://school-collection. edu. ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
910213b752e6/85355/?interface=pupilclass=51 subject=29

Maxkpoaesontoyusa http://school-collection. edu. ru/catalog/rubr/cfatbOab-542f-43b1-9b26-
910213b752e6/85356/?interface=pupilclass=51 subject=29

Ilpupoonsie cooougecmeahttp://school-collection. edu. ru/catalog/rubr/cfatbOab-5421-43b1-
9b26-910213b752e6/85373/?interface=pupilclass=51 subject=29






