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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHs] TMOAXO0J0B K (OPMHUPOBAHUIO COJEpKaHUS Y4eOHOro mpeaMera
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOUW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruum Aaé€T MpeacTaBiIeHHE O ILendx, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHMTAaHWUS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue MO0 pasziesaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuasia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B mporpamMe 10 OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 1O OCBOCHHMIO COJCpPIKAHUS
OHOJOrNYECKOro 00pa30BaHMsl.

B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbIi YPOBEHb) peain30BaH
NPUHIIUI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOruu, Ojarojaps 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUMN, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIUICHHUS, PEACTABICHUI O 310POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karolled MpUpOIHOU cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MpOrpamMme Mo OMOJOTHH yEJICHO BHUMAHHE HCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000ocHOBaHUS IKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOM cpene, aHaau3a
BJIMSTHUST XO3SHUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIATHON HAMpaBIECHHOCTH
yaeOHoro mpenMera «buosorus» MpOaUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHHUS



YCIIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33[a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonoruss Ha ypoBHE cpeaHero oOIero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JUIA: IO3HAHUS  3aKOHOB  JKMBOM  Npupoibl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJOTUYECKOTO MBILICHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Ouonsoruu odecnednBaeT ycioBHs il (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COJEpXkKaHUsA, MPEACTABIEHHOTO B IpOrpamme Mo
OMOJIOTHH.

Otb6op coxepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3MIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O00IIECH KyJbTYphl, ONpPEACIAIONINE aJeKBATHOE TOBEIACHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 711 POpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAlMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe 110
OMOJIOTUM OCYILECTBJICHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUINE COAEPKATENbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHuszMm Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss ydueOHOoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
UCITIOJI30BaTh 3TU 3HAHMS JJIA TPaAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/]1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUNH O OUOJOTMYECKUX TEOPHSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIax, CIyKAIIUX OCHOBOU
UIsl (pOPMHUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHrUE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluy;

CTAaHOBJIICHHE Yy oOOydaronmxcs oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAOLIEro
MHpa KWUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM YKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOMIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE U COONMIOACHHE Mep NPOPUIAKTUKI
3a00J1eBaHUM.

B cucreme cpennero oOmiero o6pasoBanust «buonorusi», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
cocTaB IpeaMeTHOM obnacTu «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlst m3ydenust Onosoruy Ha 6a30BOM YPOBHE CpeIHEro 00IIero o0pa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl O3HAHUS KUBOUW MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, KilaccupUKalMs, MOJECTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon nu ®@. Kpuk.

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

JlaGopaTopHblie U NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IMPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINU
JKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIbHBIX BelIeCTB B kieTke. l[lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOIiCTBa OenkoB. buonornuyeckue
GbyHKUIHUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoHocaxapuabl  (TJIOKO3a, pubdo3a ©  Je30KCHpu003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapoPHIBHO-
ruapodoOHbIle  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucnotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — nmpuMep B3aUMOACHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KICTKH.

Knerka xak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoThueckas U mnpokapuoruuyeckas. OcoOeHHOCTH
CTpOEHHMsI MpoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u pyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opra”oubl kietku: JOIIC, ammapat [onbmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Ipoucxoxienne MUTOXOHIpUM u T1uiactun. Bunbl tactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUIOB KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas o00JI0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpPT BEWIECTB B KIIETKE.

JdeMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

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

Tabmuupbr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOeHUE KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpEnapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX U OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpernapaTax M HX
OMHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPruuM B IMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuuu
dborocunTeza. DPphekTuBHOCTH (hOTOCMHTE3a. 3HAUEeHUE (POTOCUHTE3A NSl KU3HU
Ha 3emuie. Biausiaue ycnoBuii cpenasl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMocuHTe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PacriensieHue BENIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbocdhopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmartpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHpopmanuu B KIETKe. | eHETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomen», «Xiopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHne KIETK», Moesb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murtosa. IIpomeccsl, nmpoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecrnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpouecchl, MPOUCXOIAIIMNE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMATOre€He3 M OBOIEHES.
OCcoOEHHOCTH CTPOCHHS SUIECKJIETOK U crepMaTo30ounoB. OrmIogoTBOPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe paszButue. THUITBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsIMOE, HempsiMoe (JIMYMHOYHOE). BnusHue



Cpelbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nukin», «Pemmukanus JHK», «Mutosy,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
4yesioBeKa», « OCHOBHBIE CTaUH OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOTIUTAIOMIETOY, «SIHleKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpOCHHS ITOJOBBIX KIJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHs T€eHETUKU. Posib iuTonoruu
1 SMOPHOJIOTHH B CTAHOBJICHWU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKU. MeTOoJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnenem.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHUPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIuBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHMdecKHe  OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPE/ICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHue cuerieHrs reHoB B pe3ysbTare
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpHUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanys MmyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSl 4YEJNOBEKAa: TEHHBIE OOJE3HH,
OOJIE3HH C HACJEACTBEHHOW MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM reHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUCHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet w cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHUE M €r0
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHusA»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbl pacTeHU,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl 4YenmoBeka M JKUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCThH.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIUBAHUCY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHblie U NpaKkTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIMOHHONW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

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

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IPOLECC. 3apOKICHUE CENEKLIUU U JOMECTHKALUS.
Yuenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS H MHOTooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOHUCXOXKAECHUSA NOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3kopoaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rtubpummzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
IIOJIyYEHHUE TNOJIMIUIOUIOB. JIOCTMI)KEHMsSI CEINeKLUUU paCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

bHoTexHOJIOTHA KaK OTpaciib IMPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckre W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

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

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0bEeKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTEHUS.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOPUIO
arpOyHUBEPCUTETA WJIK HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJIONUU. [laneoHTONIOrMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBO U paznuune GayH v GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHUYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI DBOJIONMK BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MukposBosonus. [Tonmynsnusa kak eAMHUIA BUIA U 3BOJIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3yJbTaT dBOJOIUU. [Ipumepsl
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DopMbl  IBOMIONUHU:  (HIIETUYECKAs, JTUBEPreHTHAs,
KOHBEPTeHTHas1, apajuiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHelHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JlemoHcTpanum:



[Toptpetsr: K. Jlunneii, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0oOp IUTIOOB U CeMsIH, KoyuieKus «l[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KoJuleKuusg «@POpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukauus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTarud (GOpMbI KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOU 3BOMOIMU. HayanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1Mo ’pam U nepuojaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CLIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3oiickas »spa ®W €€ TMEepUuoAbl: IMMAJCOICHOBBIA, HEOTCHOBBINM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrMmyecKux IporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMyYecKOTO MHpa KaK OTpaxkeHHe 3BoOJIONUU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUN YeloBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
U3rOTOBIIEHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK
yMenbld, Yenoek npsaMoxoasmmi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs),  MOHTOJOUIAHAsS
(a3maTcko-amepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMSA. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. ITactep, A. N. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConaHeuHOH cucTeMbl», «Pa3BHuTHE
opraHudeckoro wMupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinertka», «CoBpeMEHHas CHCTEMa OPraHWYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKHX YEepT CTPOCHUS YEJIOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAXOJOK  TPEAKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeyecKkrue pach».

O6opynoBanue:  Mymsku — «[Ipoucxoxkmenue — 4yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «/M3ydeHue MCKOMAaEMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).



OKcKypeHsi «IBONIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranusmsl H OKpYy>KaloLas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckne (akropel. Knaccudukanus sxonorudeckux (HakTOpOB:
abuoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEWCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBAapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHue OWOTHYECKHX B3aUMOACHUCTBUN JJIsi CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysus.

JleMmoHCTpanuu:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUMN W3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusiHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PACTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonsTne 00 »sKocucTeme W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OCHOBHBIE TMOKa3aTeNM AKOCHCTEMBI: OumoMacca, MNPOAYKIHS. IKOJIOTHUYECKHUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
VI TTUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOrE€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTh dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcobeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTiaepo/a,
azora). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yIOPaBJICHHUS TPUPOJIHBIMU pecypcaMu M HX HUCHOIb30BaHue. JlocTKeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCTpanuu:

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

Tabmumsr u cxemsl: «llumeBsie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coolmiecTBay, «llenmu nuranusy, «IKoJOTHUYECKAs] TUPAMHIA,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JICWCTBUS HaA IIpUpoAy», «BaxHeWme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasi COCTaBISIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTOphI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriiepoaa B 0uochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaelb-anmukanus « Tunmudable OMOIIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBaY, KOUICKINH «bHoIeH03», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
YKUBOTHBIX, TPUHAIICKAITNE K Pa3HBIM SKOJOTHYECKUM TpyMIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO ITPaBOCO3HAHUSA,
CIIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAaJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUUECKUMH U Ty XOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPECHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApPIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOLIECCE Peaan3allii OCHOBHBIX HaIlpaBIICHUM
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCcKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IpU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMN WUJICHTUYHOCTH,
MaTpUOTU3MA, YBAKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunol, ropaoctu 3a CBOWM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWMOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTMM B ITIO3HAHWHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaeiHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOUM POJAMUTEINISIM, CO3/TaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUI;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMS KYJHTYPbI 310POBbSI H
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTH), OEpEHKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYaTbHOTO H  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJICHHS B CUTYAIHSIX, YIPOXKAIOIINX 30POBBIO M KU3HU JIIOCH;

OCO3HAHHE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3iu4yHbIM cdepaM mpodeccCHoHATbHON e TEIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBHA JIA
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W IMyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHATHHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOZEHUE  TpaBWil  TOBEACHHS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIAIIMX BpEX  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOIMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN JEATENBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbhl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHWE crnernudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
(GOpMHpPOBAaHNUN PALMOHATIBHOIO HAYYHOT'O MBIIUJIEHUS, CO3[JaHUU LIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JII COBPEMEHHOM LMBHIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusT  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoi
MIPU U3Y4YEHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAyYHOW MAESATEIbHOCTU, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
HEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUU(UKYy METOJOB TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEpPTus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeIOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, JKCIEPUMEHT U JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolIUXCsi, CIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHWS W  YHUBEpCaJbHble y4eOHblE JICUCTBUS B
ITIO3HABATEIILHON 1 COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMbl CPEJHETO OOILIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHSA:

CaMOCTOSITENNbHO ~ (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIACIATh WX XapaKTEPHbIC MPU3HAKU, YCTAHABJIUBATH
CBSI3U C IPYTUMHU MOHSTHUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIEISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl 00OBsICHEHUST (DAKTOB U SIBJICHUMN
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHaAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpencrtea Ui peICTaBICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTD, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NelCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIE BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWs, €ro WHTEPIpEeTaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COI[HAIBHBIX TPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILUICHUS, BIaIe€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAUTh apryMEHTbl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELy;

yYMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHANBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCH W MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
OWoJornyeckol HHPOpMALMEH: TPUMEHATh XUMHYECKHEe, (QU3nUecKkue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OgjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIILHO BBITIOJIHEHUS TIpeIaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOES OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHUU OUOIOTHYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YICOHOU 3a/1a4u;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHN C yd4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS U BBIABICHUS MpoOJEeM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOsieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON SpyAMLIIMHU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBAThb PUCKUM U CBOEBPEMEHHO IPUHUMATh DPEIICHHsS 110 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHusi nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera « buomorusn»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAILIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUHM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B pealibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneil. B mporpamme mnpenMeTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHUHOB M IMOHSITHIA:
JKW3Hb, KJIETKA, OpraHu3M, Meraboiau3M (oOMeH BEIIeCTB U TMpeBpalleHue
HHEPruM), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alusl KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENpPOAYKIIHSI ), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE H3/araThb OWOJIOTMYECKHE TEOpuHu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKJICHUS KyJIbTypHbIX pacTeHuil H. 1. BaBuioBa), onpeaensiTh rpaHuIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHWE MKUBBIX CHUCTEM, NPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEyEeMbIMU BEIWYMHAMH, OOBSICHEHHE MOJyUYEHHBIX



pE3yNbTATOB, MCIOJBb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA U 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOILUX JOJeH, COOI0IEHU HOPM IPaMOTHOIO MOBEICHUS B OKPYXKaIOLIEen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojsoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACleJOBaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpE/CKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMUECKOTO  COJIEP)KAHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpelcTBa MaccoBOW MH(pOpPMALMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
KJlacce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUISl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIOIMS, ABIKYIINE CUJIBbI ((haKTOPbI) IBOJIOLIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,



HKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTbI, pEAYLEHThl, LeMu MUTaHu,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, depengoBaHusi TiaBHBIX HaIlpaBJICHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAETSATH TPAHUIIBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBICHUM, OpraHu3aius U MpPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOIyUYEeHHBIX
pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOrO0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTU
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMHM B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IUKJIOB B Onocdepe;

YMEHHE NMPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIs NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLUX J0JeH, COOI0/IEHN HOPM IPaMOTHOIO TIOBEACHHS B OKpYKaroLen
IPUPOHON cpene, MOHUMAHHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUH B dKOocHcTeMax (LeNU MUTaHus);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOMOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATb M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TOMYIISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IHCHMEHHbIE M YCTHBIE COOOIIEHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne i/ P Kourposbubie = IIpakTuyeckue (upp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 buoio aK Hayka 2 0.5
HOJOTILT A HayK https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
2 JKuBble cucteMbl U UX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XHUMHUYECKHUH COCTaB U CTPOECHUE KIETKHA 8 1 buGnuorexa [IOK
P https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
4 XK
HSHCAICATCIIEHOCTD KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHIUBUAYAIBHOE PA3BUTHE 5 | bubmuorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTL U N3MEHYUBOCTD 2 | 15 bu6mmoreka IIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6nunorexa LIOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4




11 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLie
Ne n/m P Kontpoabnbsie  IIpakruyeckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
1 ] 0 9 1
BOTIOIMOHHA DHOMOTHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 Bbu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"uusMel 4 OK aromas cpena 5 1 Bubmiorexa OK
p pyzaiom pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00 9
000111eCTBA U DKOJIOTHYECKHUE CUCTEMBI hitps://m.cdsoo.ru/7f41ecT4
5 PesepBHOE Bpems 2 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

JIeKTPOHHBbIE N (pPOBbIE
o0pa3oBaTejbHbIE pecypchl

bu6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meroab! O3HAHMS )KUBOU PUPOJIBI.
) [TpakTuueckas paborta Ne 1 | bubnmnoreka HOK
«Mcnonp30Banue pa3IMYHbIX METOIOB IIPU https://m.edsoo.ru/863e6122
M3y4EHUU OMOJIOTMUECKUX OOBEKTOBY
3 buonoruueckue cucTemsl, TPOLECCH U UX | bubnmnoreka HOK
A3y4YECHUE https://m.edsoo.ru/863e6564
4 Xumuueckuii coctaB KiaeTku. Boga u | bubmuorexa [JOK
MUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bubmmoteka [IOK
5 benku. Cocta u crpoeHue 0eKkoB 1 hitps://m.cdsoo.ru/86366b72
®epMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «M3y4eHne KaTaIuTH4eCKON aKTUBHOCTH 1 bubmmorexa [TOK
https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTaasbl)»
but6mmoreka [IOK
! Yraeporel. Jl ! https://m.edsoo.ru/863e6870
bu6nuoreka [IOK
8 Hyxennossie kucnotsl. AT® 1 https://m.edsoo.ru/863e6d5c
9 Uctopus u MeToabl U3y4EeHUS KIETKH. 1 bubnuotexa [JOK




Kunerounas teopus

https://m.edsoo.ru/863e6e88

10 Knerka kak 1iegocTHas JKuBasi CUCTEMaA
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 «3yueHue bubnmnoreka HOK
11 CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, https://m.edsoo.ru/863e6ff0
rpuOOB 1 OAKTEPHid 11O MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIPENApATaX U UX OMUCAHUEN»
bubnnoreka IIOK
12 o 0
O6MEH BEMECTB MM METa00TH3M https://m.edso00.ru/863e766¢
bubnnoreka IIOK
13 () . X
OTOCHHTES. ACMOCHIHTES https://m.edsoo.ru/863e7¢98
14 DHepreTudeckuii oOMeH bubmorexa HOK
https://m.edsoo.ru/863¢e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muros. JlabopaTopuas padota Ne 3
15 «Habmroienre MUTO3a B KIIETKAaX KOHUMKA bubmmorexa HOK
g https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 buocunTtes 6enka. Peakius MaTpuyHOTO bubnuotexa [JOK
CUHTE3A https://m.edsoo.ru/863e796e
bu6nuoreka [IOK
17 T —0 0
PanCIALHA MOCHIHTE3 beimika https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
18 H —
CKIICTOUHBIC (POPMBI KH3HH — BUPYCHI https:/m.eds00.ru/863¢7540
bu6nuoreka [IOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 Meiios bubmuorexa [JOK

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




OO6pa3oBaHue U pa3BUTHE MOJTOBBIX KIETOK.
OmnonorBopenue. JlabopaTopHast pabora Ne

bu6nuoreka [IOK

21 4 «M3ydeHne CTpoCHUS MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
FOTOBBIX MUKpOIpEIapaTax»

22 NunuBuyanbHOE pa3BUTHE OPTAHU3MOB bubmorexa [IOK

https://m.edsoo.ru/863e8436

3 'eneTnka — Hayka 0 HacJlIeICTBEHHOCTH U bubnmnoreka HOK
W3MEHYUBOCTHA https://m.edso0.ru/863e8612

24 3aKOHOMEPHOCTH HACJIEAOBAHUS ITPU3HAKOB. bubnmnoreka HOK
MonoruOpuaHoe CKpelBaHue https://m.edsoo.ru/863e¢8878

25 JluruOpuiHoe ckpenuBaHue. 3aKOH bubnnoreka HOK
HE3aBUCUMOI'0 HACJIEOBAHUS [IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHoe HaclleJOBaHUE ITPU3HAKOB.

JlabopaTtopHnas pabota Ne 5 «3yuenue
26 pe3yabTaTOB MOHOTHOPHIHOTO U bubmorexa LHOK
https://m.edsoo0.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MHUKpOIIpenaparax»

7 I'enerrka nmona. HacnegoBanue npu3HaKkoB, bubmuoteka [JOK
CLECIJIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocts. HenacnenctsenHnas
n3MeHYUBOCTh. JIabopaTopHas pabota Ne 6.

)% N3yuenune Mo upuKamOHHON bubnuoreka [JOK
M3MEHYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHUAIMOHHOTO Psijia U BapUaIlMOHHOMN
KpHBOW»

HaciencTBenHas N3MeHYHUBOCTD.
29 JlaGopaTtopHnast pabota Ne 7. «Ananus brbmorexa [OK

MyTalui y Jpo30(uibsl Ha TOTOBBIX

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




MUKpOIIpenaparax»

30 I'eneruka yenoBeka 1 bubmorexa HOK
https://m.edsoo.ru/863e8d78
PesepBHbIil ypok. O60011ICHHE 1O TEME
31 «HacnencTtBeHHOCTE M UBMEHUYUBOCTD 1
OPTraHU3MOB»
bu6nmoreka [IOK
2 1
3 Cenexuus Kak HayKa u poLece https://m.edsoo.ru/863e9214
13 MeToibl U JOCTUKEHHUS CENEKLIMU PACTEHUIA | bubmuorexa [HOK
U KUBOTHBIX https://m.edsoo.ru/863e9214
bubnnoreka IIOK
34 buotexHosiorus kak oTpacib IPOU3BOICTBA 1
https://m.edsoo.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE N (pPOBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejbHbIe pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3YyUCHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) HcTopust pa3BuTHS IpeaCTaBICHHA 00 1 bubnunoreka [JOK
SBOJIIOIIAN https://m.edso00.ru/863e9570
bubnnoreka IIOK
3 Muipososmiowsts ! https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak sIeMeHTapHas eAuHHUIA
4 BHJ1a U HBOrOIMU. JlabopartopHas padora Ne 1 bubmuorexa [JOK
1 «CpaBHEHUE BUIOB 11O https://m.edsoo.ru/863e¢99¢c6
MOP(}OIIOTHIECKOMY KPUTEPHIO)
5 JIBrokyIye cuisl (3J1ieMeHTapHbIe (PaKTOPhI) | bubnmnoreka [HOK
HBOJIOIIAN https://m.edsoo.ru/863e9da4
. bubmuotexa [JOK
6 EctectBeHHbIi1 0TOOp U ero (opMbl 1 hitps://m.cdsoo.rw/863¢9ed0
Pe3ynbratel 3BOIOIMN:
MPUCTIOCOOJICHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopaTopHas padora Ne | bubnmnoreka [JOK
2 «Ornucanue MpucrnocoOJIeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3ma M €€ OTHOCUTEIIBHOTO
XapaxkTepa
8 Hanpanenus u nyTu Makpo3BOJIIOIIUT 1 brbmorexa [OK
https://m.edsoo.ru/863e9cle
9 HeoGparumocTs 3Bomonun 1
10 Ucropus xu3Hu Ha 3emiie U METOAbI €€ 1




W3yYEHUS

11 ['unore3bl NpoUCX0KIEHUS )KU3HU Ha 3emie bubmmorexa LOK
https://m.edsoo.ru/863eaSab
12 Pa3Butne xu3Hu Ha 3emMIie 1o 3paM U bubnmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIILHOTO
13 1 )KUBOTHOTO MHpa. [IpakTrueckas padoTa bubnnoreka HOK
Ne 1 «M3yuenune uckonaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B KOJIICKIIASIX )
14 CoBpeMeHHas cuCTeMa OPraHuYeCKOro bubnmnoreka [HOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOIIOTEHE3) bubmorexa LHOK
https://m.edsoo.ru/863eac2c
bubmuorexa [JOK
16 JBuxyiye cuibl (pakTopbl) aHTPONOTreHe3a hitps://m.edsoo.ru/863cad44
17 OCHOBHBIE CTaANH DBOJIIOIUH YEJIOBEKA
18 UYenoBeueckue packl ¥ MPUPOTHBIC bubnmnoreka [JOK
aJanTaluu 4eloBeKa https://m.edsoo.ru/863eaca2
PesepBubiit ypok. O600111€HHE TIO TEME
19 «BO3HUKHOBEHUE 1 Pa3BUTHE KU3HU Ha
3emie»
20 DKoJoTus Kak HayKa
21 Cpenpbl 00uTaHUS U SKOJIOTHUECKHE bubmuoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
Aobuotndeckue (akropsl. JlaboparopHas
” pabota Ne 3. «Mopddonoruueckue bu6muoreka [JOK

0COOEHHOCTH pacTeHUI U3 pa3HbIX MECT
oOutanusy. JlaboparopHas padota Ne 4.

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




«BiusgHue cBera Ha POCT U pa3BUTUC
YEPEHKOB KOJICyCa

bubnmoreka [JOK
23 broTHeCKie GAKTOPEI ! https://m.edsoll.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 nonyssuun. [Ipakruueckas padota Ne 2 1
«IToacY€T MIOTHOCTH NOMYJISALIMI Pa3HbIX
BHUJIOB PACTEHUI
bubnuorexa [HOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1 https://m.edsogru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 ngg;;fg;gﬁf;&eb%a
OCHOBHBIE TTOKA3aTeNId SKOCUCTEMBI.
27 Dxosiornueckue nupamuasl. CBoicTBa 1 bubmorexa LOK
skocucTen. CyKIecous https://m.edsoo.ru/863eb5Sfa
28 [Ipupoanslie 3xocucTEMBI 1
29 AHTpPOIOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — rmobanbpHas s3xocucreMa | bubnmnorexka [HOK
3emn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuorexa [JOK
o6uochepsl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B 6uocdepe 3eminun 1
13 CocymiecTBoOBaHNE TTPUPOIHI U 1 bubnuotexa [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HHE TEMBI |
«Co0011ecTBa ¥ SKOJIOTUIECKHE CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdopmupoBaHHOCTH 3HAHUW O MECTE U POJH OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUPAa MU HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE
ouosornu; (PyHKIMOHAILHON TPAaMOTHOCTH 4YEJIOBEKA ISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh COJIepKaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATH: KU3HB, KJIETKa, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpEeBpaIIeHUEe HSHEPrUuM), ToMeocTa3 (CaMOperyJsius), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOM3BEIACHUE (PEIPOTYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

YMeHnue uznaraTtb OMOJIOrMUECKHE TEOpUU (KJIETOUHas, XpOMOCOMHas,
MyTannoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHHs (0 LIEHTpax MHOrooOpaszus U MPOUCXOXKACHUS KyJIbTYPHBIX
pactennii H.J. BaBuiosa), onpenenars rpaHUibl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BHageTb METOdaMH HAay4YHOro TIIO3HAHUA B Ounoyoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IPOLECCOB U HBHCHHﬁ;
opraHu3anus n IMPOBCACHHUEC OMOJIOTrHYSCKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTC3bI, BBISABJICHUC 3aBUCHUMOCTH MCXKOY
HCCICAYECMBbIMHU BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
MPOKApUOT M  DYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIECCOB  OOMEHa  BEIIECTB U
MPEeBpAICHUS DHEPTHH B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meilo3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS, HWHAMBUAYAIBHOTO  Pa3BUTHUSA

opranusma (OHTOT'€He3)




VMeHHe TNpPUMEHSTh IONYYeHHBIC 3HAaHHSA Uil OOBSICHEHUS
OMOJIOTHYECKUX mponeccoB 1u ﬁBHeHHﬁ, IJId TIPUHATUA TPAKTHYCCKUX
pelleHHi B TOBCETHEBHON KHU3HH B LIEJSIX 0OecrieyeHns 0€30macHOCTH
CBOETO 3/I0POBBsSI U 3JI0POBbS OKPYKAIOUINX JIIOJICH, COOIOICHUSI HOPM
cpene;

HNOCTUXKEHUU

IPaMOTHOTO  TIOBEJIEHUSI B  OKpYXaloulel MpUpoaHOi

[IOHUMaHHe HE00X0IMMOCTH MCIIOJIb30BaHUs
COBPEMEHHOW OHMONOTMM W OHMOTEXHOJIOTHH Ui PalOHAIBHOTO

IpUpPOaOITIOJIb30BAHHUA

YMmenue pemiaTth 3JIEMCHTAPHBLIC T'CHCTHYCCKUC 3adda4ud Ha MOHO- H
I[I/II‘I/IGpI/II[HOG CKpCIIUBAHUC, CLCINVICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMBbI MOHOTI' I/I6pI/II[HOl"O

CKpCIIUBaHUsA JUIA MMpCaCKasaHuAa

HacJIeJOBaHUs ITPU3HAKOB Y OpraHu3MoOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE U  MPAaKTUYECKUE paboThI,

coOnrofaTh mpaBwia Mpu pabore ¢ ydeOHbIM U JIaOOpaTOPHBIM

o0opynoBaHuEeM

YMeHue KpUTHYECKH OLEHUBAaTh U HWHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOrMYECKOI0 COJIEpKaHusl, BKIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayuyHO-ONYsSpHBIE MaTepUAIIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCJEIOBaHUI B OHOJIOTHUH,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHne co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 6MOJIOTHYECKYI0 UH(POPMAIIHIO U3 HECKOJBKUX MCTOUYHUKOB,

T'paMOTHO HUCIIOJb30BAaTh MMOHSATHHHBIN armapar OHOoJIOTHH

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECT€ U POJH OHOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruy; (PyHKIMOHATBEHON TPAMOTHOCTH YeNOBEKa ISl PeIleHUs

JKHM3HCHHBIX 3aJa4

YMeHHne pacKphiBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMMYJIsIIUA, FeHO(I)OH,Z[, 9BOJIIOLUA, ABUKYHINUC CHUJIbI




(dbakTops) IBOJTIOINH, MPUCIIOCOOJIEHHOCTh OpraHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
MNpOAYUCHTHI, KOHCYMCHTBI, PCAYLCHTHI, nenn IIMTaHuA,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaraTb OMOJIOTHYECKHE TEOpUH (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CcHUHTETMYECKass TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiiieBoro cxonactsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampaBieHuid u mytei sBosmonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepuaackoro), omnpeaensATb  TPaHULBI  HUX

MIPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMeHue BrIafeTb METOJAMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroIeHHEe W OIMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3alys W MPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYUYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

Ymenue BBIJICNIATh CYLIECTBEHHbIE HPU3HAKH CTPOEHUs
OMOJIOTUYECKUX  OOBEKTOB:  BMJOB, MOMYNALMUH, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOT€OIeHO30B U  IKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HaCJIEe/ICTBEHHOU M3MEHYUBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOIOT€HHBIX
U3MEHEHUH B DKOCHCTEMAaxX CBOEM MECTHOCTH, KPYrOBOPOTa BELLECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA TPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX o0ecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbSI OKPY>KAIOLTUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXEMBbI IepeHOoca BEIIECTB U SHEPTUU B 3KocHucTeMax (e MUTaHUs)

YMeHue BBIIOJHATH JIAOOpAaTOpHBIE M MpPAKTUUYeCKue paboTshl,
coOnrofaTh mpaBwia Npu paboTe C¢ yd4eOHBIM U J1abOpaTOPHBIM

obopynoBaHuEM




YMeHue KpUTHYECKH OLEHUBATh U HWHTEPIPETHPOBATh MHGOPMAIUIO
OHMOJIOTUYECKOTO COJIEP)KaHUsl, BKIFOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS

13 pa3iauyuHbIX UcTOYHUKOB (CMI, HayyHO-NIONyJIsipHBIE MaTepUalIbl);

’ paccMaTpuBaTh rio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, ()OPMHPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3liaBaTh COOCTBEHHBIC TTHMCHMEHHBIC U YCTHBIC COOOIICHUS,
10 000011as1 OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJbKHX HUCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BATh MOHSATUNHBIN armnapar OoroIorun




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

buonorus xak Hayka

1.1

buonoruss — nayka o xwuBoil mpupone. Ponp Ouonorun B (popmMupoBaHUU

COBPEMEHHOI Hay4yHOU KapTUHBI MUpa. CucTemMa OMOJOTUYECKUX HAYK

1.2

Metoapl TO3HAHUS KUBOW TPUPOABI (HAOMIOJEHHE, SKCIIEPHUMEHT, ONHCaHUE,
u3MepeHue, Kiaccuukauus, MOJECIUPOBaHHE, CTaTUCTHYECKas o0paboTka

JTAHHBIX )

JKuBble cucTeMBl U HX OpraHu3anusa

2.1

Xussie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmonoruu. CoiicTBa

OuocHucTeM U UX pazHoolOpasue

2.2

ypOBHI/I OopraHu3anuu ouocHucTeM: MOJ'IGKYJ'IHpHO-FCHCTquCKHﬁ, KJ'IeTo‘-IHbIﬁ,

OpraHu3MEHHBIH, MOIMYJISIMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOC(hepHBIN

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMHUYECKUN COCTaB KJIETKU. XHUMHUYECKHUE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEeMEHTBl. Bojma W MuHepanbHble BemecrBa. @OyHKIMU BOAbI H

MHHCPAJIBHBIX BEHIECCTB B KIICTKE. HozmepncaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CocrtaB u ctpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
HeszameHuMble M 3aMeHUMBbIE AMMHOKUCIOTHI. AMMHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl O€IKOBOIN MOJIEKYIbl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYecKHe cBoicTBa OenkoB. buonormueckue
(GyHKIIMHN OEIKOB.

®epMeHTHl — Ouooruueckue kartanumszatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HeHTp, cyOctpartHas cneunpuuHocts. Kodepmentsl. Butamunubl. Otiauuums

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

3.3

YrneBoapl: MOHOCaxapuasl (TJTFOKO3a, pu003a U J1e30KCUprb03a), Irucaxapuabl
(caxapoza, 7akTo3a) M TONUCaxapuabl (Kpaxmaj, TIUKOTEH, IeJUII0I03a).
buonorudeckue GyHKIIMN yrI€BOIOB.

Jluuaer:  TpurmMnepuasl,  crepounabl,  docomunuabl.  ['mapodusnbHO-
ruapodoOHbie cBoicTBa. buonorumdeckune ¢Gyukmuu JmnuaoB. CpaBHEHHE

YrieBoao0s, OCJIKOB U JIMTIUIOB KaK HCTOYHHUKOB DHCPTHUU

34

Hyxneunnoseie kucnotel: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJI€MHOBBIX




kucioT. Crtpoenune u Qynknuu JIHK. Crpoenne u ¢dynxkumm PHK. AT®:

CTpOCHHUE U (PYHKIHH

3.5

I_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KICTOK

3.6

Kierka kak nenoctHas xuBas cucreMa. OOLIue NPU3HAKU KIIETOK: 3aMKHYTast
HapykHasi meMmOpana, monekynsl JJHK kak renmermyeckwii ammapar, cuctema

cuHTe3a OeJka

3.7

THmbl KJIETOK: 3yKapuoTH4ecKas U mpokapuornyeckas. OCOOEHHOCTH CTPOCHUS
npokapuornyeckol  kierku. Kiierounas crenka  Oaktepuil.  CTpoeHue
9YKapUOTHYeCKOW KiIeTKH. OCHOBHBIC OTIMYHMS PACTHTEIHHOW, JKMBOTHOM M

rpUOHOMN KIICTKH

3.8

IToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
¢dbyukuuu. [Tnazmatuueckas memOpana, e€ cBoiictBa u pyHkuuu. L{uromnnazma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKH: SHIOIIIa3MaTHUYECKas CETh
(BIC), ammapar T'ompmxu, nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKHU:
MUTOXOHJIpUH, IacTuAbl. [IpoucxokaeHne MHUTOXOHAPUM M IIacTui. Bugbl
wiactua. HememOpaHHbIE OpraHoMbl KJIETKUA: PUOOCOMBI, KJIETOYHBIA ILIEHTD,

PECHUYKHU, KT'YTUKH. (DYHKHI/II/I OpraHonaoB KJICTKH. Bxarouenus
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SAnpo — perynaropHbiii LeHTp KieTku. CTpoeHHe sapa: sijaepHas 000JIOuKa,

KapuoIuiasma, XpoMaTuH, SAAPbIIIKO. XpOMOCOMBI

3.10

TpaHCcHOpT BELIECTB B KJIETKE

H(I/ISHCI[GSITGHBHOCTL KIICTKH

4.1

O6men BemiecTB, WM MeTaOoin3M. AccuMuisinus (IUIacTUYecKUil oOMeEH) |
TUCCUMUIIALINSA (PHEPreTHUeCKUii OOMEeH) — JB€ CTOPOHBI €AMHOIO IMpoliecca
metabonu3ma. Tumel oOMeHa BelecTB: aBTOTPOGHBINA U rereporpodHslil. Poib

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIETKE

4.2

®dotocunTe3. CBeroBast U TeMHOBas ¢a3bl porocuHTe3a. Peakuuu poTocuHTesa.
O¢pdexkTuBHOCTH (hoTOCHHTE3a. 3HadeHHE (HOTOCHHTE3a Ul KU3HU Ha 3emiie.
Bnusnue ycnmoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3MpyIollie OakTepuu. 3HaueHHE XEMOCHHTe3a JUIs

JKW3HU Ha 3emiie

4.3

DHepreTHyeckuii OoOMEH B KIJETKe. PaciieruieHue BEIIeCTB, BBIACICHHUE U
aKKyMyJIMPOBaHUE OJHEPrUM B KIETKE. OTallbl JHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxxenune u ero Buabl. KuciaopoaHoe OKHCIIEHHE, WIA KIETOYHOE

npixaHue. D¢pGeKTHBHOCTh SHEPTeTUYECKOro 0OMeHa

4.4

Peakuuu matpuunoro cuntes3a. ['enerndeckas unpopmanus u JIHK. Peanuzamus

TeHEeTHYeCKO mHpopManuu B KieTKe. ['eHeTHyeckwii KOJ M €ro CBOICTBa.




Tpanckpunuus — Marpuuablii cuaTe3 PHK. Tpancnsmus — OuocuHTe3 Oernka.

Koauposanue amunokuciot. Ponb pubocom B OnocunTese O6enka

4.5

Hexnerounsie (opmbl xu3Hu — BHpychl. Mcropus otkpeitus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HENEATEIHHOCTH BUPYCOB.
Bakrepuodaru. bone3nm pacTeHHid, >KMBOTHBIX M YEJIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — Bo3Oynurens CIINda.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUM

Pasmuoxenne n HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Kierounslli WK, WIM >KU3HEHHBIM UMK KiIeTku. WHTepdasza m MHTO3.
[Tpoueccel, nporekaromue B uHTepdasze. Permkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIL
JuniaouaHpli W TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHBL.
[{uTonornyeckue OCHOBBI PA3MHOXKEHUS M HMHAMBUAYAIbHOTO PpPa3BUTHUSA
OpraHU3MOB.

Henenne kierku — muto3. Craaum mwurtoza. [lpoueccel, mpoucxonsiue Ha

pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICI MUTO3a

5.2

@®opMbl pa3MHOXKEHHUSI OPraHM3MOB: Oecrioyioe W TosoBoe. Buasl Gecnonoro
PAaSMHOXCHUA: JOCJICHHUC HAABOC, IIOYKOBAHHUC OJHO- W MHOI'OKJICTOYHBIX,
CIIopooOpa3oBaHue, BETeTaTHBHOE pPa3MHOXXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIINU

5.3

[TonoBoe pa3zMHOXKEHUE, €r0 OTIIMYUS OT OECIIONOrO.
Meiio3. Craguum weiioza. [lpormecchl, NpoOUCXOIAIIME HAa CTaAMsIX Meio3a.
IToBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornmueckmii cMbIci U

3HaUYeHNe Meno3a
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l'ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [loioBBIE
JKeJe3bl: CEMEHHUKH U AWYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
ramer (CrepMaro30uj, SilleKIIeTKa) — ciepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHUS AHIEKIETOK U criepMaro3onoB. Omnonorsopenue. [laprenorenes

5.5

WnauBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpHUOHAIbHOE  Pa3BUTHE
(sMOpuorenes). Jtansl SMOPHOHATBHOTO Pa3BUTHUSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOienHue, racTpyssiuus, oprasoreHes. [locramOpuoHansHoe pa3BuTHE. THITBI
MOCTAMOPHUOHAIIBHOTO Pa3BUTHUS: MpsMOe, HempsiMoe (IMuuHO4YHOe). BrusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u passutne pacteHuii. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHH,

CTaauM pa3BUTUA

HacnencrBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MOB




6.1

IIpenmer u 3agaum reHeTuku. Mcrtopust pa3BuTus reHeTukd. Bkiag poccuiickux
U 3apyOexHBIX y4EHBIX B pa3BUTHE TCHETHKU. MeETOAbl T'CHETHKH
(ruOpUAOTOTUYECKHA, LHUTOT€HETHYECKHU, MOJICKYJIIPHO-TE€HETHYECKUH ).
OcHoBHbIE TeHEeTHYEeCKUE NOHATUS. ['eHeThyeckas CHMBOJIMKA, UCIIOJIb3yeMas B

cxXemax CKpCI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HAacCJIe/IOBaHUsI TPU3HAKOB, ycTaHOBiIeHHbIe ['. Menpaenem.
MounoruOpunHoe ckpemuBaHue. 3aKOH €AMHOOOpa3usi TUOPUIIOB IEPBOTO
nokoneHus. [IpaBuwiio JOMUHMpOBaHUS. 3aKOH pAaCIUCIUICHHs IPU3HAKOB.
I'mnoresa unctorsl ramet. [losIHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JuruOpumHoe CKpelrMBaHue. 3aKOH HE3aBHCHMOTO HACJICOBAHHS MPH3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUS. AHaIH3UpYIOIIee
cKkpeumuBaHue.  Vcnonp30BaHME — AQHAIM3UPYIOMIETO  CKPEUIMBAaHUS IS

OTIpeIeJIeHUs] TEHOTUTIA OCOOH

6.3

CuemnneHHoe HaciefoBanue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIEOBAaHUIO TIeHOB. HapymieHuwe cremieHuss TEeHOB B pe3ylbTaTe
KpOCCUHIOBepa. XpOMOCOMHAsl TEOpUsl HAcleACTBEHHOCTH. I'eHernyeckue
KapThl.

['enetuka mona. XpOMOCOMHOE ONpEIENICHHE IoJa. AYTOCOMBI U TOJIOBBIE
xpoMocoMbl. ['oMorameTHble W TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

M3menunBocTh. BuIBI M3MEHUYMBOCTH: HEHACHEICTBEHHAs M HacJeICTBEHHAs.
Pone cpenpl B HEHACIHEOCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(PHUKAIIMOHHOW HM3MEHYMBOCTH. BapwallMoHHBIA Pl W BapuUalMOHHAS
kpuBagd. Hopma peakuun npusHaka. KoJanyecTBEHHbIE W KA4YE€CTBEHHbBIC

IMPU3HAKW U UX HOpMaA pCaKIUu. CsoiicTBa MO,HI/I(I)I/IKaHI/IOHHOﬁ HU3MCHYHUBOCTHU

6.5

HacnenctBeHHas, WM TE€HOTUIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 UM TOJOBOM IMpOLEcCC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHasT W3MEHYUBOCTh. Kiaccudukamus MyTaluii:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYMHBI MyTaluii. MyrareHHbIe
(dakTopsl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HaciaeICTBEHHON u3menunBocty H.M.

Basuiosa

6.6

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI TI'E€HETHKHU
4eJI0BeKa: TEHEAIOTUYECKUH, OJM3HEIIOBBIH, LIUTOT€HETUYECKHI,
OMOXMMHYECKHH, MOJEeKyIsipHO-reHeTuueckuil. CoBpeMeHHOe OoIpesesieHne
TCHOTHUIIA: IMTOJJHOI'CHOMHOE CCKBCHHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIC C
nomoteio [I[P-ananuza. HacnencTBeHHble 3a00seBaHUsl YellOBEKa: T'€HHBIE
0o0s1e3HM, OOJIE3HU C HACIEACTBEHHON MPEApacloioKeHHOCThI0, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTHBHbIE MyTauud. [IpUHIMIBI 30pOBOTO




o0pa3a JKU3HHW, [WAarHOCTUKH, MPOQUIAKTUKM U JIEYCHHsS TIEHETUYECKUX
0one3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAaHNE. 3HAYEHNUE MEIULIMHCKON

TCHCTUKU B IIPECAOTBPAICHUN U JICUCHUN I'CHCTHUYCCKUX 3a00JIeBaHUI YeI0BEKa

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekiusi Kak Hayka W Tpolecc. 3apOoXIACHUE CEJICKIUU W JOMECTHKALUS.
Yuyenne H.M. BaBunoBa 0 M[eHTpax MNPOUCXOXKIECHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHui. L{eHTpbl MPOUCXOXKACHHS TOMAIIHUX >KUBOTHBIX. CopT,

10po/ia, ITaMM

7.2

CoBpeMeHHbIE METOABI CENEeKIMU. MacCOBBIi M MHAMBUAYAIbHBI OTOOpPHI B
CENIEKIIMM PAcTeHU M >KUBOTHBIX. OIllEHKAa SKCTephepa. bInM3KOpOACTBEHHOE
ckpeuuBanne — WHOpuauHr. Yucrtas nuaus. CKpeUMBaHME YHUCTBHIX JIMHHI.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOe CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rubpuamzanmss u e€ ycnexu. VICKYCCTBEHHBIM MyTareHes H
MOJIy4YeHUE TOJUILIONA0B. JIOCTHIKEHMSI CENIeKIUU PACTEHHH, >KUBOTHBIX H

MHUKPOOPTraHU3MOB

7.3

buotexHosoruss Kak oTpacib MPOM3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3manus pexkomOmHaHTHOW JIHK wm TpaHcrenneix opranm3moB. Kierounas
nxkeHepuss.  Knerounesle  KyabTypbl. MHUKPOKJIOHAJIBHOE  Pa3MHOXKEHHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYeCKHe U dTudeckue mpodinembl. MO — reHeTnyecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpTraHHU3MbI

11 KUIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

DBOITIOMOHHASA OUOJIOTUSI

1.1

OBOIIIOLIMOHHASL TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperensctBa  3Boiouuu.  llameoHTonoruyeckue:  MOCIEAOBATENIBHOCTh
NOSBIICHUsS] BHMJOB B MAJEOHTOJIOTUYECKON JIETOMUCH, NEepeXOAHble (HOPMBI.
buoreorpapuyeckue: cxoactBo M pasznuuue ¢ayH U (JIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOrMYECKHE: CXOJICTBA U PA3INYMS SIMOPUOHOB pa3HbIX BUIIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO—aHaTOMI/I'-IeCKI/IeI TOMOJIOTMYHBIC, aHAaJIOTHUYHBIC,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HAaACJICACTBEHHOCTH M OCHOBHBIX MeTa00INIECKUX HYTeI\/'I Y BCEX

OpTraHnu3MOB




1.2

OpomtonmonHas  Teopuss Y.  [lapBunHa. IIpennocwuiku — BO3HUKHOBEHHS
JapBuHU3Ma. JIBWXKylIMe CHibl 3BOJIIOLMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHUE NP OIPAaHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTbD,

O6opb0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckass Tteopust dBomounu (CTD) uM  OCHOBHBIE €€ TIOJNOXKCHHS.

MuxkposBomrouus. [lonmynsuus Kak eAMHULA BUAA U IBOITIOLIMU

1.4

JBuxyme cuibl ((akTopbl) SBOMIONMM BUIOB B mpupoje. MyTalmoHHBIN
nporecc U KOMOMHATHBHAS W3MEHYHMBOCTH. llomynsimMOHHBIE BOJHBI M ApEid
reHoB. M3ossiiuss 1 Murpanusi. EcrecTBeHHBIM 0TOOp — HampaBJSOMUN (BakTop
3BOJIIOLUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoONeHHOCT, OPraHU3MOB  Kak pe3yiabTarT HBoitouuu. [Ipumepsr
npucnoco0IeHni y opranu3MoB. ApoMOp(O3bl U UAN0AIANTALINH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE (POPMBI BUIO0OPA30BAHUS:

reorpadgu4ecKkoe, IKOJIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_[I/IH. CDOprI OBOJIFOIIUHA: (bHHeTquCKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLUN

Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHaydHbBIE TPEICTaBICHHUS O 3apOXKACHHUM JKU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 M MaHCHEpMHUA. XUMHYECKas
IBOJIIOLIMS. ODKCIIEPUMEHTAIIBHOE IOATBEP)KIECHUE XUMUYECKOW DBOJIOLUU.
Havanbnbie stansl Ononoruueckoil spomoornuu. I'mnoreza PHK-mupa. Ilepsoie

KJICTKHU 1 UX 3BOJIOIMA. cDOpMPIpOBElHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPraHU3MOB

22

Pa3Butne xu3Hu Ha 3emusie mo spam u nepuogaMm. Kartapxei. Apxelickas u
nporepo3oiickas dpel. [lameosolickas spa u €€ mNepuoabl: KEeMOPUUCKUH,
OPIOBUKCKHM, CHIYPUHUCKUH, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so030iickast 3pa U €€ NepHoIbl: TPUACOBBIN, FOPCKHI, METOBOM.

Kaitno3oiickass »3pa W €€ mepuoisl: MaJCOr€HOBBIM,  HEOTE€HOBBIH,
AHTPOINOT€HOBBINA. XAapaKTEPUCTUKA KJIMMara M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ATAIbl YBOIIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPa. ApoMOp(o3bl y
pacTeHuil W KUBOTHbIX. [losBIeHWE, paclBET W BBIMUPAHUE TPYII KUBBIX

OpTraHnu3MOB

2.3

Cucrema oOpraHmdyeckoro Mupa Kak oOTpaxeHHe -HBoiouud. OCHOBHBIE

CUCTCMATUUYCCKUC I'PYIIIBI OPraHn3MOB

2.4

OBOJIIOIMS YesloBeKa. AHTPONOJIOTHMS Kak Hayka. Pa3zButue mnpencraBieHUd o

MPOUCXOKACHUN YCIOBCKA. MGTOI[I:I HU3YUCHUA AHTPOIIOTCHE3a. CXO,Z[CTBa u




pa3nu4Ms YyenoBeKa 1 )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHE YEeTIOBEKA.
JBmwxymue cuibl (akTopbl) aHTponorenesa. HacinencrsenHas n3aMeHUYMBOCTD U
ecTecTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYAUN

TpyZa, MBIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAUM W BETBH HBOJIOLMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBek
ymenslid, Yenoexk mnpsamoxonsamui, YenoBek Heanaepranbckuii, YemoBek
pasyMHbIi. Haxoaku MCKOMAaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHSA, 00JacTb

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUs

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIIME pachl: €BpoINeoUIHasl (eBpa3uiickas),
HErpo-aBCTPAJIONIHAS (3xBaTOpHANbHAS), MOHTI'OJIOU/THAs (asmarcko-
amepuKaHcKas). UepTbl IPUCIIOCOOICHHOCTH MPEICTABUTENICH UEIOBEUECKUX pac

K YCIIOBUSIM CYIIECTBOBaHUs. ENMHCTBO YenoBeueckux pac. Kputuka pacuzma

OpranusMmbl 1 OKpy»Karolas cpea

3.1

OKosorus Kak Hayka. 3aJjaud U paslelibl 3KOJOTMH. MeToJbl 3KOJOIMYECKHX
UCCIIEIOBaHUNA. JKOJIOTHYEeCKOe MUPOBO33peHne. Cpenbl 0OUTaHHUsT OPraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl. Knaccupukanuss — dKomorndeckux — (pakTopos:
abuoTuueckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBUE SKOIOrMYecKHX

(hakTOpOB HA OPraHU3MBI

33

AbGuotnueckue (QakToOphl: CBET, TEeMIlepaTypa, BIAXHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHnss OpraHM3MOB K  JCWCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckne puTMbl

34

buotnueckue Qaxropbl. Buasl OMOTHYECKHX B3aUMOJEHCTBUI: KOHKYpEHLH,
XHUIIHWYECTBO, Mapa3suTHU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJ1eOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAINW3M, HeHTpanu3M. 3HadeHHe  OMOTHYECKHX

B3aHMOI[€fICTBHﬁ JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6HI€CTBaX

3.5

OKOJIOTHYECKUE XapaKTCPUCTHUKU MOIYyJIAInH. OcHOBHEBIE IIOKa3aTCIn
Nnomyadanuu: 4YUCICHHOCTb, INNIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTH, IPUPOCT,

MUTIpanus. I[I/IHaMI/II(a YUCJICHHOCTHU IMOMYJIALIUA U eé peryisinusa

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
pOCTpaHCTBEHHas, Tpoduueckass (muumieBas). Bupabl-nomuHanTel. CBsi3u B

OuolIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBEI (3KOCI/ICTCMBI). [TousTne 00 SKOCHUCTEME U




6PIOF€OLI€HO3€. CDyHKI_II/IOHaJ'IbHBIC KOMIIOHCHTBI 3KOCHUCTCMBL: MPOAYLCHTHI,
KOHCYMEHTBI, peylIeHThl. KpyroBopoT BEIIEeCTB M MOTOK YHEPTHH B IKOCHUCTEME.
Tpoduueckue (nMuUIIEBbIE) YPOBHU OJKOCHUCTEMBI. [luIeBble IemM U CETH.
OCHOBHBIE TIOKa3aTeIH HKOCHUCTEMBI: OHMOMacca, MPORYKIHSA. DKOJIOTHYECKHUE
OUPaMUIbl: TPOAYKIMH, YHCICHHOCTH, OuoMacchl. CBoHCTBa 3SKOCHUCTEM:

YCTOMYHMBOCTD, CAMOpPErysiusl, pazsutue. Cykieccus

4.3

[TpuponaHbie 3KOCUCTEMBL. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMa XBOIHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMsl.
buonoruueckoe 1 X035UCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak ¢aktop ycrolumBocTH 9KocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omocepe. ['panuisl, coctaB U CTPyKTypa
ouocdeprr. XKuoe BemectBo u ero ¢yakmun. OcobeHHOCTH OHOCEpH Kak
r100anpHOM dKOCHCTeMbl. JlMHAMHYECKOe paBHOBecHE€ M OOpaTHas CBs3b B
ounocepe. KpyroBopoThl BemiecTB W OHOTCOXMMHYSCKHUE IHKIIBI DJIEMEHTOB

(yrnmepoga, azota). 3oHaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emim. AHTPOIIOTCHHBIE H3MEHEHHUs B Owmocdepe.
['moGanpHBIE IKOJIOTUYECKUE TTPOOTIEMBI.
OcHOBa palMOHANIFHOTO  YIpPaBJICHUS TMPUPOAHBIMH pecypcaMd U UX

UCIIOJIb30BaHue. JlocTukeHus: OMOIOTMH U OXpaHa MPUPOJIbI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

buomnorus, 10 kmacc/ Ilaceunux B.B., Kamenckuit A.A., PyomnoB A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AkuronepHoe o61miecTBo «3marenbeTBo
«IIpocBenieHue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AxunonepHoe o6miectBo «M3narenbcTBo

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HOYpO‘-IHBI@ MCTOAUYCCKHNC PCKOMCHAINH

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IIOK
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