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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOU MPUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAHHSI YEJIOBEYECKOT0 001ecTBa. COrjacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro nmnpeamera «buonorus», OmHpeaenser o005A3aTeIbHOE MPEIMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHW 00yJaromuxcs.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3YyYE€HUU OWOJOrWH, Ojarojapst 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYKalolled NpUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOCHHH JKUBBIX CUCTEM PA3HOT0 PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEITHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTHPOBaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENbHOCTU 4YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yueOHOro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO O00eCIIeueHuUs



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allUd U 3BOJIIOLUH, CO3TAET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JIsl pELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CHOCOOCTBYET HMHTETPAallMM OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY JMJIA ONpENENeHUus IMOAXOAOB K OTOOpy u
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIuecs: JOJKHbI OCBOMTH 3HAaHUS W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIyKaT OCHOBOW Jis1 (pOPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOLIUE COAEpKATENbHbIE TMHUN: «bronorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lens m3yuenus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOIBI U PEUICHUS] PA3TMYHBIX KU3HEHHBIX TPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBMIaX, CIyXKallluX OCHOBOU
1 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYalOIIUMXCS TO3HABATEIbHBIX, HHTEUICKTYyalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE y oOydaroumxcss oOmell KyJbTypbl, (PYHKIMOHAIBHON
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUUYECKOW JIESITEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICI0BaHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU TMOCJIEACTBUM CBOEH JEATEILHOCTH IO OTHOILICHUIO K OKPYKAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0acTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOTIOIEHHUE, SKCIIEPUMEHT, OMMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl MO3HAHMS JKUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BeHIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€NIKOBOW MOJEKyibl (TIEpBUYHAs, BTOPUYHAs, TpPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OT1nrunst JepMEHTOB OT HEOPTAaHUYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIECHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak wnenoctHas xuBasg cucrtemMa. OOmpe NpU3HAKH KIIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMSI MpOKapuoTHUecKol kieTku. Knetounas creHka Oaxrtepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpanHble opraHounbl kinetku: OIIC, ammapat Tonbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIIUU OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKyJIbl BOJIb», «brocnunTes 0enka», « CTpoeHne MOJIeKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHMCAHUEY.

Tema 4. ’/KusHeneATeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BeecTB: aBTOTPOGHBIN U rereporpodHsblii. Pois dpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausinue ycioBuii cpeasl Ha (OTOCHHTE3 U CIIOCOOBI TOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl DSHEPreTUYECKOro oOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHeTudeckoil mHPOpManUU B KIETKE. | €HETWYECKUd KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpychl. Uctopust oTkpeitust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oymutens CIIM/Ia.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza u  uHTerpaza.  [Ipodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHHne KIETKn», MoJenb cTpykTypbl JTHK.

Tema 5. PazmHOkeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsiMoe (JTUYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pasMHOXKEHHS OPraHU3MOBY», «JIBoiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meinosy, «IIpsmoe u HenpsiMoe pa3BUTHEY», «['aMeToreHe3 y MICKONMUTAIIMINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJeNb-alIuInKanuus «J/legenue KIeTKu», MOJEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKH, MOJEKYJSIpHO-TeHeTHUeCKuil). (OCHOBHBIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpumHoe CKpemuBaHue. 3aKOH €IWHOOOpasusi THOPUIOB IEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanue. Mcnoap30BaHne aHATM3UPYIOIIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTH. [ eHETHUECKME KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

M3MeHYnBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnenctBeHHasi, wiM TeHOTHIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NPUYUHBI MyTaluil. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECAIOTHIYCCKUM, OM3HCI[OBEIN, IINTOTCHETHISCKUM, OMOXUMUYICCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TEHHBIE OO0JIE3HHU,
00JIE3HU C HACJIEJCTBEHHOM Mpeapacroyio)KeHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro UHUTOTreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIO0BaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKanmun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOXACHUE CEJEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OIlEHKa 3KcTepbepa. biM3kopoacTBeHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYCHHUE TOJIMIUIOUJIOB. JIOCTMIKEHMs CENeKUUU pAacCTeHUM, >XWUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHkeHepus. Kilerounble KyJabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTECHH.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHos.

Tabmuiel u cxeMbl: kKapTta «LleHTpbl NpPOMCXOXKACHUS W MHOTI000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHKEHHUS CEJEKIMH PAcTEeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHUS HBOJIOIMOHHOW TEOPUU. DBOJIIOLUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenbcTBa dBOJONUU. [laneoHTONOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune GayH U GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI ASBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHHUE MPU OTPAaHUUYEHHOCTH PECYPCOB, HEOMNpeesaEHHass U3MEHUYHUBOCT,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomyNsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oius 1 Murpanus.

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AN TALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DusIeTUYECKAs, JUBEPreHTHas,
KOHBEPTeHTHAs1, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLNH.

[IpoucxoxieHne OT HeCHelHaIu3UupPOBaHHBIX MpeakoB. [Iporpeccupyroias
crieruanu3anys. AJanTUBHAS paguarus.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BruTHe OpraHnYecKoro Mupa Ha 3emiey, «3apoabInu
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHMBOCTH», «Apomopdo3by, «Wmnoamanrammm», «OO0mas mereHepamms»,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pazoBaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

OO6opynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3JIMUYHBIMU THUIIAMHU OKPAaCKH,
Ha0Op TJIOJIOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koyuiekius «DopMbl COXPaHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmukanus «llepekpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTariud (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHHUS O 3apOXKACHUU XKWU3HU. HaydHble THUIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMAUECKOW 3BOIOIMA. HavanbHble 3Tamsl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. I[laneo3olickas spa u €€ nepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymume  cuibl  (pakrtopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHbld. Haxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYILECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaANIbHASs]),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe COJMHEUHOM CHCTEMBI», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHAaTOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa U YeJOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJCOHTOJIOTUYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAaHbOHIIA), CIICTIKA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PACTCHHUH U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3feibl IKOJOTHA. MeTOobl SKOJIOTUUECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckue, OWMOTHYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyjasauuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxemsl: kapTa «[Ipuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJIAUUNA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PACTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIeHTh. KpyroBopoT BEIIECTB M MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3zota). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBLHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llemu nuTanusy, «IKoIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHHS BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaenb-anrukanus « Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepObapud W KOJUIGKIIMM pACTeHUd U
’KUBOTHBIX, TIPUHAAJICKAIINE K PA3HBIM JKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpyKkType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUA IpeaMera «buosorus»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHWE HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUMOKYJIBTYPHBIMU, ICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIINXCsl PyKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOILIECCE Peaan3allii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNSATh COOCTBEHHYIO TIO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOIBI,
IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TMOHMMAaHWS 3HAYCHHS OHWOJIOTMM B IIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYHBOTO OYIyIIIero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢u3uyeckoro BOCHUTAHHS, (POPMHUPOBAHHUSI KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OT/AbIXa, peryspHas dunveckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HHU JIIOCH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaM mpodheccHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O W CcaMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYphl: MPUOOPETEHHUE OIbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWSA W YMEHHs TpU PEIICHUU MpoOsieM, CBS3aHHBIX C PaIMOHATbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJTHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSITHBIE SKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS UMM B ITO3HABATEJIbHOM, KOMMYHHMKAaTUBHOM M COIIMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWe chnerudUuKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHUs IPUPOAHOTO PABHOBECHS,;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIXOJIa U3 II00ATBHBIX IKOJOTHYECKUX MPOOJieM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
pU U3y4YEeHUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO0 MUPA U MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIy4YE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIIeHaYyYHbIE TIOHATHS, OTpaXKaroIine
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaOJIOJIEHWe, HM3MEpPEHUe, OKCIEPUMEHT H  JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUTUTMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CPaBHEHMUSI, KiaccupuKauu, 0000IeHHs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MTOHATHUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATENBHOCTU C TOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIIOUCHNUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHadu3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PA3JIMYHbIE BHUJbl JESITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMHU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiararb OPUTMHAIBHBIE MOJIXOJbl U pEelIeHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3axX JaHHbIX, B VIHTepHeTe), aHaJIM3UpPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosoruueckor mHpopMalu, HEOOXOAMMOM JJisl BBITIOTHEHUS yYCOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MpPEACTaBICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJIBI, (HOpMYyJibl, aOOpeBUATypy, HOMEHKIATYPY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMKN JPYTUX YYACTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHIOCOOaMU OOIIEHUS W B3aUMOJCWUCTBUS, MOHUMAThH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBUH C y4E€TOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IU4HBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pElICHUS B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciIpsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJIbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHUXKCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX I[PU AaHaIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
MPUMEHEHUIO 3HAHUU B PA3JMYHBIX YUEOHBIX CHUTYaIUsAX, & TAKXKE B PEabHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[TpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOTo mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrUM), TOMEOCTa3 (CaMOperyJysilus), YpOBHEBAsE OPraHU3aLUs JKUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOLYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BapunioBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB U SIBJICHUM, OpraHu3aiusi U MpOBEACHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOT0 W 3HEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUUECKUX PELICHUI B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOPHBIE M IpaKkTUYeCKHe padoThl, COOII0IaTh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOPMALIUU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6rnoIorHuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOIYJIALNSA, TeHO(DOH, SBOIIOIMS, ABIKYIINE CUJIbI ((haKTOPHI) HBOJIOLUH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIed  UTaHU,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyteit sBomoruu A. H. CeseproBa, yuenus o 6uochepe B. M. Bepuaackoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyEeMbIMH BEIIMUYMHAMU, OOBSICHCHHE ITOYYECHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHUC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHJOB, TMOMYJSNUA, MPOAYINCHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMax, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOPOTa BEIIECTB M OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUA NMPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KarOIINX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYIKAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl PAIIMOHATILHOTO TIPUPOAOTIONIH30BAHNS;

yMEHHUE pemniaTh dJIeMEHTapHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIINH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJIOOAdbHBIE  DKOJOTUYECKHUE  MPOOJIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBICE M YCTHBIE COOOIICHHUS,
00001mast 6MoIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

KoaunuyecTBO 4acoB

Bcero

Konrpoubnble IIpakTHyeckue
padoThI padoThI

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCypPChl

buoiiorus kak Hayka

JKuBBIle cucTeMBI B HX opraHu3anusi

XHUMHUYECKUM COCTaB U CTPOCHHUC KIICTKU

0.5

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
®OI'MC "Mos mkomna"
https://myschool.edu.ru/
Poccutickas a5ekTpoHHas
mkoJia https://resh.edu.ru/

Vum.ru https://uchi.ru/
bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢c292
®OI'C "Mos mxoia"
https://myschool.edu.ru/
Poccuiickas snekTpoHHas
mKoJa https://resh.edu.ru/

VYuu.ru https://uchi.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292
®I'YC "Mog mixoia"
https://myschool.edu.ru/
Pocculickas s5ekTpoHHas
mkosna https://resh.edu.ru/

VYum.ru https://uchi.ru/

X(HSHeHeHTeHBHOCTB KIJIETKHN

bu6nmoreka [JOK
https://m.edso0.ru/7f41c292PI'UC



https://m.edsoo.ru/7f41c292
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41c292
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41c292
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41c292%D0%A4%D0%93%D0%98%D0%A1

"Mos mxomna"
https://myschool.edu.ru/
Pocculickas 351eKTpOHHAsA
mkosna https://resh.edu.ru/

VYuu.ru https://uchi.ru/

Paszmuoxxenue u HHIUBHUAYAJIbHOC
Pa3BUTHEC OPraHU3MOB

bu6mmoreka [IOK
https://m.edso0.ru/7f41c292OTUC
"Mos mkona"
https://myschool.edu.ru/
Pocculickas 351eKTpOHHas
mkoJia https://resh.edu.ru/

Vum.ru https://uchi.ru/

HacnencrBeHHOCTh M1 N3BMEHYMBOCTD
OpraHU3MOB

1.5

bu6mmoreka [IOK
https://m.edso0.ru/7f41c292OTUC
"Most mxomna"
https://myschool.edu.ru/
Poccuiickas snekTpoHHas
mkoJia https://resh.edu.ru/

Vum.ru https://uchi.ru/

8

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUHU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

bu6mmorexa [IOK
https://m.edso0.ru/7f41c292PI'1C
"Mos mkona"
https://myschool.edu.ru/
Poccuiickas snekTpoHHas
mrkosa https://resh.edu.ru/

VYum.ru https://uchi.ru/

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292



https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41c292%D0%A4%D0%93%D0%98%D0%A1
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41c292%D0%A4%D0%93%D0%98%D0%A1
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41c292%D0%A4%D0%93%D0%98%D0%A1
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41c292

11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

duekTpoHHbIe (LM (pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

DBOIIOIMOHHAS ONOIOT U

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74PI'UC
"Most mkomna"
https://myschool.edu.ru/
Poccuiickas aeKTpoHHAS
mkoJa https://resh.edu.ru/

VYuu.ru https://uchi.ru/

BOSHI/IKHOBGHI/IC H pa3BI/ITI/I€ JKU3HHU Ha
3emiie

Opranu3Mbl U OKpYyKaroias cpeaa

Coo00111eCcTBa M DKOJIOTUYECKHE
CHUCTCMBI

0.5

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74PI'UC
"Mos mikosna"
https://myschool.edu.ru/
Poccuiickast anekTpoHHas
mkoJa https://resh.edu.ru/

Yuu.ru https://uchi.ru/
bub6nmorexa LIOK
https://m.edsoo.ru/7f41cc74PTUC
"Mos mkosna"
https://myschool.edu.ru/
Poccniickas anexkTpoHHast
mKosa https://resh.edu.ru/

Yuu.ru https://uchi.ru/

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74DdI'UC
"Mosg mkomna"



https://m.edsoo.ru/7f41cc74%D0%A4%D0%93%D0%98%D0%A1
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41cc74%D0%A4%D0%93%D0%98%D0%A1
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41cc74%D0%A4%D0%93%D0%98%D0%A1
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41cc74%D0%A4%D0%93%D0%98%D0%A1

5

PesepBHOE Bpems

https://myschool.edu.ru/

Poccuiickas anexkTpoHHast
mKouia https://resh.edu.ru/

Yuu.ru https://uchi.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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2.5



https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne ni/m Tema ypoka B KonTposabHbie IIpakTuyeckue
cero padoThI padoThI

1 buosorus B cucreme Hayk 1
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.

5 [TpakTuueckas padorta Ne 1 1 05
«/cnonb3oBaHue pa3aIUUHbIX METOIOB '
IPY U3yYEHUH OMOIOTUYECKUX 0OBEKTOBY

3 buonoruueckue CUCTEMBI, MPOIIECCHI U UX 1
U3y4eHUe

4 XUMHUYECKUI cOCTaB KJIeTku. Boga u 1
MUHEpPAJIbHBIE COJIU

5 benku. Coctas u crpoeHue 0eKoB 1
depMeHThI — OMOJIOTHYECKHE
Kataynnzaropsl. JlaboparopHas padora Ne 1

6 «M3yuenne KaTaIUTUYECKOU aKTUBHOCTH 1 0.5
(dbepMeHTOB (Ha IpuMepe aMuiIa3bl WK
KaTasas3bl)»

7 Yraeponsl. JIunuasl

8 Hyxnennobie kucinotel. ATD

9 Hcropus n MeToas! N3y4eHUs KIETKU. 1
Kierounas teopus

10 Knerka xak nenocTHas )KuBasg CUCTEMA 1

11 CtpoeHune 2yKapuoTHUYECKOM KIIETKH. 1 05

JlaGopatopHas pabota Ne 2 «M3yuenue




CTPOCHHUSI KIETOK PACTEHUM, KUBOTHBIX,
rpu0OB 1 OaKTEpHii 0 MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»

12 OOMeH BemecTB Wik MeTaboInu3M
13 ®orocuHTe3. XeMOCHUHTE3
14 DOHepreTuyeckuii oOMeH 1
JKu3HeHHBIN MK KISTKU. [{eneHue
KIeTku. Muto3. JlabopaTopHas pabora Ne
15 3 «Habmonerrne MUTO3a B KIIETKaX 1 0.5
KOHYMKa KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenapaTax»»
16 buocunTes 6enka. Peakuus MarpuyHOro 1
CHHTE3a
17 Tpancisnus — OnocuHTE3 OelKa 1
18 Hexknerounsie (opMbl 3KkU3HH — BUPYCHI 1
19 @opMBI pa3MHOKEHHUSI OPraHU3MOB 1
20 Meiios 1
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kietok. OmnonorBopenue. JlaboparopHas
21 pabota Ne 4 «3yueHue cTpoeHus 1 0.5
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
22 WHauBuayansHOE pa3BUTHE OPraHU3MOB 1
23 ['eHeTHKa — HayKa O HACIJIEJICTBEHHOCTH U 1
U3MEHYNBOCTH
24 3aKOHOMEPHOCTH HacleI0BaHUs 1

MPU3HAKOB. MOHOTHOpHIHOE




CKpEILMBaHKUE

25

26

27

JurubpuaHoe cKpemmuBaHue. 3aKoH
HE3aBHUCUMOTI'0 HACJIEIOBAHUS IPU3HAKOB

CueruieHHOE HacJeI0BaHUE TIPU3HAKOB.
JlaGopaTtopHnas pabora Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO H
JUTUOPUTHOTO CKPEIIUBAHUS Y
Jp030(hUIIBI HA TOTOBBIX
MUKpOIIpEnapaTax»

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CIEIIJICHHBIX C MIOJIOM

0.5

28

29

30

HM3smenunBocth. HenacinencTBeHHas
U3MEHYHMBOCTh. JJabopaTopHas pabora Ne
6. M3yuenue monuduKamoHHOM!
U3MEHYMBOCTH, IOCTPOCHHE
BapHAIlMOHHOTO Psijia U BapUallMOHHOM
KpUBON»

HacnencrBeHHass ©3MEHYHUBOCTb.
JlaboparopHas pabota Ne 7. « AHanmu3
MyTalui y 1po30(UiIbl Ha TOTOBBIX
MUKpOTIpenaparax»

T'e”eTnka yenoBeka

0.5

0.5

31

32

PesepBuslit ypok. O000IIeHHE 110 TEME
«HaceacTBeHHOCTh U K3MEHYHBOCTD
OpTaHU3MOB»

CCJ'ICKI_II/ISI KaK HayKa U Iponecc

33

MeTobl U JOCTUAKEHUS CEICKIINHI
pacTeHUH U KUBOTHBIX




34

buorexnonorus kak orpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoumnuectBo yacos
Ne n/m Tema ypoka B KounTtpoJabHbie IIpakTuyeckue
cero padoThI padoThI

1 OBOIIOLUS U METOABI €€ U3yUEHUS 1

5 Hcropust pa3BUTHS PEACTABICHUI 00 1
SBOJTIOIIH

3 MUKpO3BOIIOIHS 1
[Tomymsius Kak seMeHTapHas eauHHUIA

4 BUJa u BomoImH. JlabopaTopHas pabora 1 05
Ne 1 «CpaBHenue BUJI0B 1O '
MOP(OTIOTHUECKOMY KPUTEPHUIO»

5 JIBuxKkyuue cuisl (31eMeHTapHbIe 1
(haKTOpPBI) IBOTIOLIUN

6 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1
PesynbTaThl 3BOMIONNY:
MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U

7 BHU1000pa3zoBanue. JlaboparopHas pabora 1 05
No 2 «Onucanne npucrnocoOIeHHOCTH '
opraHu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
Hanpasienus u myTa MaKpOIBOJOIIH

9 HeobpaTtumocTs 3BOIIOINN 1

10 Uctopus xxu3Hn Ha 3emiie 1 METOBI €€ 1
U3YYICHHUS

1 ['umoTe3b! MPONCXOXKASHUS KU3HH Ha 1
3emie




12

PazButue xxu3Hu Ha 3emMIie 1o 3pam U
nepuoaam

13

OcHOBHBIE 3TaIlbl 3BOJIIOLUU
PacTUTEIBLHOTO U )KUBOTHOI'O MHPA.
[Ipaktuueckas padora Ne 1 «M3yuyenue
HCKOIIAEMBIX OCTaTKOB PACTEHHUU U
JKUBOTHBIX B KOJUIEKLIUSAX»

0.5

14

15

CoBpeMeHHast CHCTEMa OPraHH4YECKOTO
MHpa

DBOJIOIMS YeTIOBEKa (aHTPOIIOTEeHE3)

16

JBwmwxymue cuibl ((hakTopsr)
aHTPOIIOTeHe3a

17

18

OCHOBHBIE CTaauu 3BOJOIHH YCIIOBCKA

UYenoBeueckue pacsl U IPUPOJHBIE
aJlanTaluy 4eJoBeKa

19

20

21

PeseprubIil ypok. O600111€HIE TIO TEME
«BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emie»

DKoJoTus Kak HayKa

Cpenpl 00uTaHUs U HKOJIOTHIECKHE
(baxTopsl

22

Aobuotudeckue axktopsl. JlabopaTtopHast
paborta Ne 3. «Mopdonoruueckue
0COOEHHOCTH PAacCTEHHI U3 pa3HbIX MECT
obutanusy. JlabopaTtopnas padora Ne 4.
«BnusiHEE cBeTa Ha POCT U pa3BUTHE
YEepPEHKOB KOJIeyCay

0.5

23

buoTtnueckue pakTopsl




DKOJIOTUYECKUE XaPAKTEPUCTUKHI
nonyssnun. [Ipakruaeckas padota Ne 2

24 . y 1 0.5
«ITocY€T TUIOTHOCTH TOITYJISIIUI Pa3HBIX
BUJIOB PACTCHUI
25 Coo01miecTBa OpraHu3MOB — OHOIIEHO3
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI)
OCHOBHBIE TIOKA3aTEeIN YIKOCUCTEMBI.
27 Dxosiorndeckue nupamuapl. CBOMCTBa 1
skocucteM. CyKieccus
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rnobanpHas 3xkocucTeMa 1
3emin
31 3aKOHOMEPHOCTH CYIICCTBOBAHHUS 1
ouocdepsr
32 YenoseuecTBoO B 6rochepe 3emin 1
33 CocyuiecTBoBaHM€E MPUPOABI U 1
YeJI0BeUeCTBa
34 PesepBHblit ypok. O000111I€HNE TEMBI 1
«CooO11ecTBa 1 3KOJIOTHYECKUE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

ChopMHUpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (PyHKIMOHAIBLHON TPaMOTHOCTH 4YeNIOBEKa JJIsl PEIleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEepKaHUE OHOJOTHYECKHMX TEPMHHOB H
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpEBpAIICHUE SHEPIHH), TOMEoCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PEIPOTyKIus),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTDb, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYeCKHe TEOPUM (KIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MHPOMCXOXKJEHUS KYJIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenenars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

10 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

2

3

4

5

VYMmenue BJIaACTb MCTOAAaMMW HAY4YHOr'0 IIO3HAHUA B ouooruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC JKUBBIX CHCTCM, IIPOLECCOB U HBHeHI/If/’I;
OopraHu3anusa u IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTEC3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IpOKapuoT M IYKApHUOT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEMIECTB U
MpEeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHA

opraHu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL 06’[)$ICH€HI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune p€maTtb 3JIEMCHTAPHBIC T'CHCTHYCCKUEC 3ala4ud Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIUMBAHUE, CLCIIJIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMBI MOHOFI/I6pI/IIlHOFO CKpCIIUBaHHUA JJI InpeacKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MHMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAIIBHOW TPAaMOTHOCTH YEJIOBEKA JJISl pPEeIIeHUs

JKHU3HCHHBIX 3a1a4

YMeHHe pacKphIBaTh COJACpXKAHUE OWOJIOTHYECKUX TEPMUHOB H

TOHATHIA: BUJ, MOMYJSAIMS, TeHO(DOHI, IBOJIONKS, IBIKYIINE CHIIBI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYUCHTHI,  KOHCYMEHTBHI,  PEOYyLEHThl,  I[eNd  IHUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojsbieBoro cxoacrea K.M. Bapa, uepenoBanus
IJIaBHBIX HampasjieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TO3HAHHUS B OHUOJNOTHH
(HabmroleHHEe W OINMCAHMUE YKUBBIX CHUCTEM, IPOIECCOB U SIBJICHUN;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOAbBI HA OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYEeCKUX OOBEKTOB: BHUJOB, MOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOM W3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMAaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MNPUMCHATH TTOJIYUCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsI OKPY’KAIOIIUX JFOJIEH, COONIOICHUS HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXAWOMIEH TNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOITOJIE30BaAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U S9HECPTHUU B SKOCUCTCMAX (I_Iel'II/I HI/ITaHI/IH)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M MpPAKTUUYeCKue paboThl,
cobmogath npaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopyioBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAOIIYIO TICEBIOHAYYHbIC 3HAHHS

13 pa3ianyuHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHAalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS,
10 000011251 OMOIOTHYECKyt0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBIN alrapar ouoaoruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

11

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorus — wnayka o xuBoil mnpupone. Ponp Ouonoruu B (QopMHUpOBaHUHU
COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTtemMa OMOJIOrMYecKIX HayK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OINHCAHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKas 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opraHnusanmnsa

2.1

Xusble cucrteMbl (OMOCHCTEMBI) Kak NpeaMeT usyuyeHus Ouosioruu. CoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJIIPHO-TEHETHYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, MOMYIAINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

3.4

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DyHKI_II/II/I BOJAbI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
Hesamenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOBHH CTPYKTYphl O€IKOBOH MOJIEKYINbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buomormyeckue
¢GyHKIUN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas cneunduynocts. Kodepmentsl. Burtamunbl. Otinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO3a, pudo3a U JAe30Kcuprdo03a), Aucaxapuibl
(caxapo3a, JakTo3a) M MOJMcaxapuibpl (Kpaxmal, TJIUKOI€H, LEJUII0I03a).
buonornueckue GyHKIIUN yTIIEBOIOB.

Jlunuael:  TpurIMUIEpUAsl,  crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkuuun nunuaoB. CpaBHeHUE

YTJICBOJOB, OCJIKOB M JIMIIUJA0OB KaK HCTOYHHUKOB SHEPTHUU

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX




kuciotr. Crpoenne u ¢yakmuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

[urosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHust KJIETOK

3.6

3.7

Krnerka kak menoctHast >kuBasi cucrtema. OOmve MPU3HAKH KIETOK: 3aMKHYTast
HapyxHass MemOpana, moJekyasl JIHK kak remernueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: 3ykapuoTuyeckas U npokapuoruyeckas. OCOOEHHOCTH CTPOCHHUS
MpokapuoTHuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
JYKapUOTHUECKOM KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IpuOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIMKC, HX
¢bynkuun. [lnazmarudeckas memOpana, e€ cBoiicTBa U pynkmmu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OpPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar ['ombmku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOM[bI KJIIETKU:
MUTOXOHJPUH, TulacTUABL. [IporcXoKIeHre MHUTOXOHAPHA W IUTAacTUA. Bumel
ractu. HemeMOpaHHBIE OpraHOMIBI KJIIETKH: PUOOCOMBI, KJICTOUHBIH ILIEHT,

PECHUYKH, KTyTUKH. DYHKIIMU OPraHOUI0B KJIETKU. BriroueHus

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BEeUIECTB B KJIETKE

KusznenesaTenbHOCTh KIETKU

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BellecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPAICHUN SHCPTIHUU B KIICTKE

4.2

4.3

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakunu GorocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycnoBuit cpenpl Ha (OTOCHHTE3 W CIIOCOOBI TIOBBIIICHHUS €T0
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIUPOBAHUEC OSHCPrun B KIICTKC. OTalbl OHCPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIH KJIETOYHOC

nbixaHue. DPPEeKTUBHOCTh SHEPTETUUECKOT0 0OMEHa

4.4

Peaxiun marpuunoro cunrtesa. ['enernueckas nndopmanus u JJHK. Peanuzamms

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ W €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpYCHL. Mcropus otkpeitust BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUs BUPYCHBIX 3a00ICBaHHIA

PasMHOkXEeHME U MHAMBUYAJIbHOE Pa3BUTHUE OPTraHU3MOB

5.1

5.2

Knerounsrnii WK, WIM KU3HEHHBIM MK KIeTKd. MHTepdaza u MUTO3.
[Ipouieccel, mporekaromme B uHTepdaze. Permkanus — peakiuss MaTpUIHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIbL.
[luToslOrnyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne inerkn — wmuto3. Craaun muto3a. [lpomeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

®opmbl pa3MHOXKEHHUSI OpraHM3MOB: Oecriosioe W TosoBoe. Buasl Gecrnonoro
pPa3MHOKCHHMS: JICJICHUE HAJBOC, IIOYKOBAHME OJHO- W MHOTOKJICTOYHBIX,
criopooOpas3oBaHue, BETeTATHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC [JI CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxodsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBbIE
KEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " Ppa3BUTHEC MOJOBBIX KJIIETOK —
raMmer (CepMaro3omj, SULEKIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisnus, opraHorenes. I[locramOpronanbsHOe pa3BuTHEe. THIIBI
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTaIuu pa3BUTUA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reHeTuku. Vicropus pa3sBUTHS T€HETUKU. BKiax poccHCKUX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl TI'eHETUKU
(rudpu10JI0rNYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA ).
OcHOBHbIE TeHETUYECKUE NOHATHA. ['eHeTHYeCKass CUMBOJIMKA, UCIIOJIB3yeMas B

CXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, yCTaHOBJIEeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBmwio 1noMHHMpOBaHMS. 3aKOH pacIICIUICHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS IMPU3HAKOB.
[{uToreHeTHUeCKUe OCHOBHI JUTMOPUIAHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe
ckpemuBaHue.  lcnonp3oBaHue — aHANU3HPYIOLIErO  CKpPEIIMBAHMS  JUIS

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue npusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJeIOBaHUIO TreHOB. Hapylnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeNeleHHe Moia. AYTOCOMBI H TIOJOBBIE
XxpoMocombl. ['oMoraMetHble M TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHUIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psiig U BapUallMOHHAs
kpuBaid. Hopma peaknum npusHaka. KoindecTBEHHbIE M KayeCTBEHHBIE

MPHU3HAKU U UX HOpMaA pCaKINU. CaoiicTBa MO,[[I/I(l)I/IKaI_[I/IOHHOI\/’I HU3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJI0OBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMiOHHas W3MEHYMBOCTh. Kiaccudukaius MyTaiuii:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluuil. MyTarcHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBEHHON n3meHunBocty H.1.

BasuiioBa

I'enernka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJBI T'E€HETHKU
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKUH, MOJeKyJIsapHO-reHeTuueckuil. CoBpeMeHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto [II[P-ananuza. HacnencTBeHHble 3a00j€BaHUS YellOBEKa: T'€HHBIE
0071e3HU, 0O0JIE3HU C HACIEACTBEHHOM MPEeapacoyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTHBHbE MyTauuu. [IpUHLIMIIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHUKHU, HpO(bI/IJIaKTI/IKI/I N JICUCHUA TCHCTUUCCKUX
0one3neil. MeanKo-reHeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUIIUMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apoKIeHHE CEJIeKUUHW U JIOMECTHKAIIHS.
Yuyenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasms
KYJBTYPHBIX pacTeHuil. LIeHTpbl MPOUCXO0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METO/Bl CENEeKIMU. MaccoBbli MU HMHIUBUAYaJIbHBIH OTOOpPHI B
CEJIEKIIMM pacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpeuuBaHue — HMHOpuAMHr. Yuctas nuHus. CKpelyMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, nnu rubpuaHas cuia. HeponcTBeHHOE cKpeluBaHue — ayTOpUIUHT.
Otnanénnas ruOpuamzanus W e€ ycmexu. VICKycCTBEHHBIH MyTareHe3 u
IIOJIyYEHUE IOJIMILIONAOB. JIOCTMIKEHMsI CEJIEKIUMM DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHosiorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHanTHOW JIHK wm TpaHcrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MHKpPOKIOHAJbHOE  PAa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U 3Tudeckue mpobinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTaHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

11

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  3BoiouuH.  [lajmeoHTonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBIICHUS] BHJIOB B MAJIEOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUunsi SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBbIX. CpaBHI/ITeHBHO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBbIC,
PYJMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXAaHU3MOB HAaACJICACTBEHHOCTH H OCHOBHBLIX MeTa00INIECKUX HYTefI Y BCEX

OpraHu3MOB




1.2

1.3

OpomtormonHass  Teopuss Y.  Jlapsuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3Ma. JIBHXKyIIME CHJbl 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTU PECYPCOB, HEOIPEAEIEHHAs U3MEHUUBOCTD,

O0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyHSIL[I/ISI KakK ¢ArMHKuIa BUAa U 3BOJIFOIIMHA

14

1.5

JBwxymme cuibl ((pakTophel) SBOJMIOUMU BUAOB B Npupoae. MyTalMOHHBIN
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsnus u murpanus. EcrecTBeHHbI 0TOOp — HanpapIsIOIUi (akTop
sBOMIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ylbTaT d3BOMIONMU. [Ipumeps
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMopd0o3bl M HIAK0AAANI TALUH.

Bun u Bunoo6pasosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUs:

reorpa(bnquKoe, 9KOJOTHYC€CKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpIreHTHasi, napasiensHas. HeoOpaTtuMocTs 3BoONMU

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHay4yHbI€ IIPEACTABICHUSA O 3apOKAECHUM JKU3HU. HayuyHble TI'MIIOTE3BI
BO3HMKHOBEHHS >KM3HM Ha 3emiie: aOuoreHe3 W MaHcrepMHs. XHUMUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTanbl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX 3BOJIOLHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3zHm Ha 3emie mo spam U nepuonaM. Karapxeil. Apxelickas u
nporepo3oiickas opel. [lameosoiickass spa W €€ TNEpHOIbl: KEeMOPUNMCKUH,
OpAOBUKCKUMN, CHIyPUMCKUN, J€BOHCKHH, KAMEHHOYIOJBHBIN, IEPMCKHMA.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKU, MEJIIOBOM.

KaitHo3oiickas 3pa u €€ mepuojsl: NaAJIEOreHOBBIM,  HEOTE€HOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIUMaTa W TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOP(O3bI y
pacteHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHu4eCKOoro Mupa KakK OTpaKCHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB

2.4

DBoIOIMs YejaoBeKa. AHTPOIOJIOTUsS Kak Hayka. PasButue mpencTaBieHHH O

MPOUCXOKIACHUN YCIIOBCKA. MeTO[[BI HU3YUCHUA AHTPOIIOTICHE3a. CXOI[CTBa u




2.5

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHHE YETIOBEKA.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HaciencTBeHHas M3MEHYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBIH 00pa3 >XU3HU, HU3TOTOBJIICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM M BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONMTEKH, YenoBek
ymensiid, Yenoek mnpsamoxomsamui, YenoBek Heanaepranbckuii, YemoBek
pa3syMHblii. Haxonku MckomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHHMA, 00JacTb

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

3.1

Yenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3KBaTOpHUaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MPpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCIIOBUSIM cyllecTBoBaHUs. EquHCTBO yenoBeueckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karolas cpea

DKOJIOTHSl KaK Hayka. 3aJladyd M paslieNbl SKOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHui. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAsA, HA3ECMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonorndyeckue  ¢axtopel. Knaccupukamus — 9KOJIOrMYECKHX  (PaKTOPOB:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHe 3KOIOrMYecKux

(hakTOpPOB HA OPTaHU3MBI

3.3

AbGuotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIaAKHOCTb. POTONEPHOAU3M.
[IpucnocoOnenus OpraHusMoOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl

3.4

3.5

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOAEMCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJeOHUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3Ha4eHHE  OUOTHYECKUX

B3aHMOJCHCTBUM JJII CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

OKOJIOTUYECKHE XapPaKTCPUCTUKHU NOMyJIANHUH. OcHOBHbBIC IIOKa3aTciIn
nomyJsinuu: 4YUCJICHHOCTH, INNIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIIYJIAINHU U eé peryisusa

COO6III€CTB3 1 3KOJIOTUYECCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
IPOCTpaHCTBEHHAas, Tpoduueckass (muuieBas). Buasl-nomuHanTel. CBsi3u B

OHOIIEHO3€E

4.2

Dkosjoruueckue cucrteMbl (dkocucteMbl). [lonstTe 006 3kocucteme H




4.3

6HOF€OHCHO3€. q)YHKI_II/IOHaHLHBIe KOMIIOHCHTBI 3KOCHUCTCMBI: MPOAYLCHTHI,
KOHCYMEHTBHI, pelylleHTbl. KpyroBopoT BemecTB U OTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuIeBble) YPOBHH 5SKOCHUCTeMBL. I[lumieBble memu W CeTH.
OCHOBHBIE TIOKa3aTeIH AKOCHUCTEMBI: OHoMacca, MPORYKIHA. DKOJIOTHYECKHE
MUPaMUbL:  TPOAYKIUH, YHUCICHHOCTH, OuomMacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETyJIsius, pazputue. CyKueccus

[Ipupoansie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOMHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOreHHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI. Y pOO3KOCUCTEMBI.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTu d3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owmocdepe. ['panHuIel, coctaB U CTPyKTypa
o6uoctepsl. XKuBoe BemectBo u ero ynkuuu. OcobeHHOCTH OUOChEpPh Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB

(yriepona, azora). 3oHaIBHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBedecTBo B Omocdepe 3emim. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
I'mobGanbpHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJICHUS MPUPOAHBIMH pEcypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUpOAbI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6onios A.M. u ap.;
[Ton penakuueit [laceunuka B.B. AxkunonepHoe oomectBo «3marenbcTBo
«ITpocsenienue»

buonorus 10 kinace B.M.Cuornazos, U.b. Aradonosa, E.T.3axapoBa Mocksa

"I[p0®a"

METOINYECKHUE MATEPHUAJIbBI J1JIS1 YYUTEJIA
buonorus. O6mas 6uonorus 10-11 kmaccel. Meroaudeckoe nmocooue k yd. B. B.

[Taceunnka. Beprukans. ®I'OC: ITaceunuk, I1IBerio

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

®OI'MC "Mos mkona"

https://myschool.edu.ru/

Pocculickast 351eKTpOHHAs IKOJIa

https://resh.edu.ru/

Yuun.ru

https://uchi.ru/






