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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOUW MIPUPOLI M 0OCCIICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/iesieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeTUu OOy4YeHHWs, BOCTHTAHUS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
CONEp)KaHUE, €ro CTPYKTypy, pachpeleieHne Mo pa3ienaM U TeMa,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmporpaMmvme mo OHONIOTHMM TaKXe YUYUTHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouonoruu (10—11 knaccel, 6a30BbIil ypOBEHB) peaan3oBaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHUS,  I[EHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJOTHISCKOTO MBIIIJICHUS, MPECTABICHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUpOIHOU cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OHWOJIOTHH YACIICHO BHUMAaHWE HMCIIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1[eJIECO00Pa3HOTr0 TIOBEACHHUSI B OKpYXKAlOIIEH NPUPOJHON Cpene, aHaim3a
BIIUSHUS XO3SWCTBEHHOW JESATCIBPHOCTH YEJIOBEKAa HAa COCTOSHHE IMPUPOIHBIX M
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonoruss Ha ypoBHe cpenHero o0mero oOpa30BaHUS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  NpUpPOAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, DKOJOTUYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUANM3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEICTaBICHUSAMU U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHUsA, MPEACTABIEHHOTO B IPOrpamMMe Mo
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIECH KyJbTYphl, OMNpPEACISIONIME aJeKBAaTHOE TOBEJCHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOJBI, O €€ YPOBHEBOM OpraHu3aiuu u
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHuszM Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHust yueoHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBAHUS MPECTABICHUNM O €CTECTBEHHO-HAYyYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHAIM3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIICHUBATH SIBJICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHWOJIOTHYECKUX 3HAHUM IS TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COONIOAEHUE Mep NPODUIAKTUKI
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KiacCU(pUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora No 1. «Vcnonb3oBaHuEe pa3iIUYHBIX METOJIOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YpOBHU OPTaHU3AIUU OMOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoiicTBa OeikoB. buonormyeckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMITHIOB KaK MCTOYHUKOB YHEPTHUHU.

HykneunoBsie kucinotrel: 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 — mpuMep B3aUMOACHCTBUS
ujel 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUEHUS KIICTKH.

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

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuornyeckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkIuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KIETOUHBIA IIEHTP, ILEHTPUOJIHU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllanu, M. lnelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

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

Tabmuubr n cxembl: «llepuogudeckas TabaUIAa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTEIbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
JKUBOTHBIX W OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M X
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB U JHEPrUU B TMOHHMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTKe. PacriernyieHue BEnIecTB, BBIJICJIICHHE M
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cunre3a. ['enernueckas wuHpopmamus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. VicTopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — BozOyautens CIIM/la.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«JHepreTuyeckuii oomen», «Xmopomiacty, «Potocunrted», «Ctpoenne JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccsl, MpOUCXOAsIIue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOIOrMYECKUN CMBICT U
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe xeje3bl: CEMEHHUKH U SUYHUKA. OOpa3oBaHHE U Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
OcoOeHHOCTH CTpOeHHUs SUIEKJIETOK U crepMaro3ounoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. [loctaomOpuoHanbHOE pazBuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsiMoe (IMUYMHOYHOE). BriusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «DopMmbl pa3MHOKEHHUS OPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpssMoe u HenmpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIECKONMUTAIOIINUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHS TOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TCHETHKA. MeETonbl TEHETHUKH (THOPHI0IOTHYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuiHOoe CKpellMBaHuEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckrue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ”3MEHUMBOCTH: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAM(PUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (pakTophbI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHUCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
00JIE3HU C HACIEJACTBEHHOUN MpPeapacnoyio)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOTCHETUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaenUu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



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

JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKIACHUE CEJIEKIUU U JOMECTHKALU.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OLEHKa »Kcrephepa. BIIM3KOpOICTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONJOB. JIOCTMIKEHMsI CENEeKUMU pacCTeHUM, XWUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

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

Tabmuiel 1 cxeMbl: kKapta «lIeHTpbl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJEKIMH PAcTEeHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuure GpayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTbH. [lomynsiimoHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(h03bl U UIMOA AT TALIUH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxeHre OoT HeclelHaIM3UPOBAaHHBIX TpeakoB. [Iporpeccupytoias
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



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

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofonMn», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmumkamus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTHUIECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue MpuUCocoO0ICHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emje: a0uoreHe3 M maHcnepMmus. XUMHYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IIepBbie KIETKM W HX DBOJIOILMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUHUCKHAM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOTO MHpa. Apomopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS Ye0BEKa. AHTPONOJIOTHS Kak Hayka. Pazputue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM 0TOOp. OOIIEeCTBEHHBIM 00pa3  KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENWHCTBO 4e€IOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro wMupa», «PacturenpHas kineTtka», <« OKHBOTHas  KJIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YelIOBeKa», «llpeBHelue moan», «lpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHHUST KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLMSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (pakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPHOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUITHUYECTBO, CUMONO03 U ero (opmel. Ilapazutusm, koomnepanus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHBI, PEAYIEHTh. KpyroBOpoT BEMIECTB M MOTOK DHEPTUU B HKOCHUCTEME.
Tpodudueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM U CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie HKOCHUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMa XBOHHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

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

buopa3zHooOpasue kak @akrop ycroilunmBoctH 3kKocucteM. CoXpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

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

KpyroBopoTs! BemiecTB 1 OMOTCOXUMHUYECKHIE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. CoxpaHneHnue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «buoIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPOIIOIEHHBIE  BO3JECUCTBUA Ha IpUpoAy», «DBaxHelmme HMCTOYHUKU
3arpsiI3HEHUS] BO3JyXa W TPYHTOBBIX BOA», «llouBa — BaskHEWIIash COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oobmas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anruKamnus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKIINH «bHOIIeHO3», «BpeauTenu BaXKHeHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NIMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HaJWyhe MOTHUBAIlMM K OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, NPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIHBHOCTH B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEH TMO3ULHMM JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMN 00YYAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU y4E€OHBIX M TMO3HABATENBHBIX 3a/1ay, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKACHUSIMU, KYJIbTYPHBIMHU IIEHHOCTAMHU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoil, ropaoctu 3a CBOM Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TIOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



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

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

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIWBUIYATbHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEJCHUS B CUTYAIIHX, YTPOKAIOIINX 37]0POBBIO U )KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKON M COIHMAIBLHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIE KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYPhI: TMPUOOpPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJieM, CBS3aHHBIX C PAIMOHATHHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



aKTMBHOE HENPUATHE JEHUCTBUM, MPHUHOCAIIMX Bpel  OKPYKAIOIIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWEe chneruduKu OHOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHHUS IPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXO/IAa M3 III00ATBHBIX YKOJOTHYECKUX MPOOJieM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YYEHUU OUOJIOTUH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOIIEr0 MUpPA U MPOUCXOANINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



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

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLIeHAYYHbIE TTOHATHS, OTPaXKaIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HaONIOJIEHWe, HM3MEpPEeHUe, HKCIEPUMEHT H  JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIH30BaTh OCBOCHHBIE MEXAUCITUTUIMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBbIMU NO3HABaTeJIbLHbIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKau, 0000IIEHHUS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

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

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPH CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOpPMAINH (TEKCTe y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pAcTloO3HaBaHWA W 3aUTHl  WH(OpMaIuHy,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXIaemoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy U METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOMMIHUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pE3yJIbTaThl
COBMECTHOI paboTHI;

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

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS MNpoOJIEeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATENIBHYIO NESATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIUPOKOH SPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENbHON  pediaekcuu Kak  OCO3HaHUSs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHU)KCHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBbl JPYTMX IIPH aHajIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS ydyeOHoro mpeameta «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PEeNPOAYKIIHSI ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraTb OWOJIOTUYECKHUE TEOpUHM (KJIETOYHAs, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYMHAMU, OOBSICHEHHE MOJYyUYEeHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATH MOJIyYEHHbIE 3HAHUS M1 OOBSICHEHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHMMAHUE HEOOXOIMMOCTH HCIOJB30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBaHMs AJIs MpeicKa3aHUsl HAcIEeJOBAHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS W3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHbIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» 6 11
K1acce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(DOHA, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLINH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, pPEAYLEHThl, IeNd  UTaHU,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, uepenoBaHusi TrJaBHBIX HANpaBlIeHUHA U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBICHUI, OpraHu3anus U MNpOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIIMYMHAMH, OOBSICHCHHE ITOTYYCHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3yJbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, TMONMYJANHA, TPOAYIEHTOB, KOHCYMEHTOB, PpPEIYIICHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyUYCHHbIC 3HAHUS ISl OOBACHEHHS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, TMOHUMAHUE HEOOXOIWMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpakTUYecKue paboThl, COOII0IATh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBON MH(GOPMAIIMH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast 6MOJIOTHYECKYI0 UH(POPMAIUIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 0.5 1 https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 brbmmorexa LTOK
A https://m.eds00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 0.5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubmuoreka [TOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 Bubmmorexa [IOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acos JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
01.09.2025 https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IUIHBIX 1 0.5 bubmorexa HOK
P ' 08.09.2025  https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHYECKUX 0OBHEKTOBY
3 buonornyeckue cucremsl, MpoLECChl 1 bubnuoteka [JOK
U X U3Y4YEHHUE 15.09.2025  https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpPAJIbHBIE COJIU 22.09.2025 @ https://m.eds00.ru/863e674e
bu6mmoreka [JOK
b . 1
> e, COCTaB U CTPOCHHE GenKoB 29.09.2025  https://m.edso0o.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 1 bubnuoreka [IOK
KaTaJIMTUYECKOW aKTHBHOCTH 06.10.2025  https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
7 Vraesoasl. JIumume: 1 bubnnorexa LIOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6870

13.10.2025

bu6mmoreka [IOK
8 Hywentionbie kucnorst. AT® 20.10.2025  https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METObI U3yUEHUS bubnmoreka [JOK
kieTku. Kierounas teopust 05.11.2025  https://m.edso0.ru/863e6e88
10 Kierka kak niesoctHas xKuBas
cucrema 10.11.2025
CtpoeHue 3yKapuoTUYECKOM KIETKH.
JlabGopaTtopHnas padota Ne 2
«M3yueHue cTpoeHus KIIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
y 17.11.2025
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
Kontpons paznena "Xumudeckuii
12 coCTaB M cTpoeHue kietku". O0OMeH 0.5 bubmmorexa [JOK
24.11.2025  https://m.eds00.ru/863e766¢
BEIIECTB WU META00JIN3M
bu6mmoreka [JOK
13 dorocuiites. XemocHuites 01.12.2025  https://m.edso0.ru/863e7c98
. bubnuotexa [JOK
14 uepreticciuii 00men 08.12.2025  https://m.edsoo.ru/863e7aae
15 Hexknerounsie hopmbl :kU3HH — bubnnoreka [JOK
BUPYCHI 15.12.2025  https://m.edso0.ru/863e7540
16 PesepBHbIil ypok (MTOrOBBIN B bubnuorexa [IOK
TTOJTYTOJTUN ) 22.12.2025  https://m.edsoo.ru/863e796e
17 buocunTe3s Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOTO CUHTE3a, TPAHCIISALIHMSL. 12.01.2026  https://m.eds00.ru/863e796e
18 JKu3HeHHBIN UK KISTKH. Jemenne bu6mmoreka [IOK
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kietku. Muros. HabGmonenue 19.01.2026 = https://m.edsoo.ru/863e7dc4
MHUTO3a B KJIETKaX KOHYMKa KOpeIIKa
JyKa Ha TOTOBBIX MHKpOIIpernapaTax
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB 96.01.2026 https://m.eds00.ru/863e81b6
T https://m.edsoo.ru/863e831e
20 Meiio3. O6pa3oBaHue U Pa3BUTHE bubnnoreka [JOK
MOJIOBBIX KJIETOK. OII0JOTBOPEHHUE. 02.02.2026  https://m.edsoo.ru/863e81b6
Jlaboparopnas pabota Ne3
"N3yueHne cTpOoeHHs OJOBBIX
KJIETOK Ha TOTOBBIX Eub 10K
noIMoTeKa
21 " K 0.5 0.5
MHKpOHpe,l,mpaTaX OHTpOID 09.02.2026  https://m.edsoo.ru/863e7f4a
paznenoB "Ku3HeaesTeIbHOCTh
KJICTKU Y Pa3MHOXCHHE
OpraHu3MoB"
99 NuauBuayalbHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB 16.02.2026 = https://m.eds00.ru/863e8436
93 I'eneTika — Hayka o bubnnorexka [JOK
HAaCJIEJICTBEHHOCTH U U3MEHYMBOCTH 23.02.2026 = https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpHUIHOE bubmmorexa [JOK
P ] pHA 01.03.2027  https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKpEIUBaHue. 3aKOH
25 fesaminioro H;():HL: OBaHHUS bubmmorexa [JOK
A 08.03.2027  https://m.edsoo.ru/863e89a4
MPU3HAKOB
UTHOPHUIHOE CKPEIUBaHUE.
26 é[ CHHEHEOC HaCJIzeH-(I)BaHI/Ie bubmmorexa [JOK
R A 15.03.2027  https://m.eds00.ru/863e8c60

IMPU3HAKOB.
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97 I'enernka nona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 30.03.2027  https://m.edso0.ru/863e8c60
[Ipaktuyeckas padora Ne2 "Pemenue
3a/1a4 Ha MOHO- ¥ TUTHOPUIHOE

28 CKI[peH_II/IBaHI/Ie". I/ISHMGH‘-IEB(I)[CTL: 1 0.5 buGnnorexa LIOK

05.04.2027  https://m.edsoo.ru/863e8efe
HACJICJICTBECHHAS U
HEHACIIeJICTBEHHAs] U3MEHUHUBOCTb.
HenacnenctBeHHas U3MEHUYUBOCTb.
JlaGopaTtopnast pabota No 4.

29 Nzydenne MmonupukamoHHON 1 1 bubnnorexa [HOK
M3MEHYUBOCTHU, IOCTPOEHHUE 12.04.2027  https://m.edsoo.ru/863e8efe
BapHAIIOHHOTO psAJa U
BapUAIMOHHON KPUBOI»

bubmuorexa [JOK

30 Peterinia seropexa 1 19.04.2027  https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O6006111€HNE TTO

31 TeMe «HaciaencTBEHHOCTD U 1 96.04.2027
U3MEHYUBOCTH OPTaHU3MOBY

32 Ceneknus Kak HayKa M IpoLece 1 bubmmorexa [TOK

03.05.2027 = https://m.edsoo0.ru/863e9214

33 MeToabs! 1 JOCTHKEHUS CEJIEKITNN 1 bu6mmorexa [IOK
pacTeHHi U KUBOTHBIX 10.05.2027  https://m.edso0.ru/863e9214

34 buorexnonorus kak orpacip 1 bubnuorexa [IOK
MIPOM3BOJICTBA 17.05.2027  https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME
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11 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmorexa HOK
" 8 i 01.09.2025  https://m.edsoo.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [JOK
00 3BOJIIOLUU 08.09.2025 | https://m.edso0.ru/863e9570
bubmuoreka [JOK
3 Miripoosostrons 1 15.09.2025  https://m.edsoo.ru/863e9cle
[Tomymsimus Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JII;60 I.':llTo HI;ﬂ abota JI\;O 1 1 0.5 Bubmmorexa LIOK
paTOpHA p B ' 22.09.2025  https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU 29.09.2025  https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 E 0 1
CTCCTBCHIBIT OTOOP H €O popMI 06.10.2025  https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuotexa [JOK
paborta Ne 2 «Onucanue ' 13.10.2025  https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCUTEIHHOTO XapaKTepa
8 Hamnpasnenus u nmytu 1 bubmuorexa [JOK
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MaKpO3BOIIOLUN 20.10.2025  https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIONNN 05.11.2025
10 Wcropus xu3Hu Ha 3emiie 1 METO/bI
e€ u3ydeHus 10.11.2025
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmumoreka [IOK
Ha 3emiie 17.11.2025  https://m.edsoo.ru/863ea5a6
12 PazuTue xu3Hu Ha 3emJie 1o Apam bubmuorexa [JOK
Y TIepUoIaM 24.11.2025  https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 05 bubnunoreka [JOK
«M3ydyeHne UCKONIaEMbIX OCTAaTKOB 01.12.2025  https://m.edsoo.ru/863ea8hc
pPacTeHHIA U KUBOTHBIX B
KOJUTCKIIHSIX )
14 CoBpemeHHas cuctema bubnnorexka [JOK
OpraHUYeCcCKOro Mupa 08.12.2025  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKa bu6mmoreka [IOK
(anTpomorenes) 15.12.2025  https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnuoreka [IOK
AHTPOIIOTeHE3a 22.12.2025  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaTUU IBOIIOLUN
YyeJoBeKa 12.01.2026
18 UenoBeyeckue pachl U MPUPOTHBIE bubnuotexa [JOK
ajlarTaniy 4eJ0BeKa 19.01.2026 = https://m.edsoo.ru/863eaca2
PesepBHelit ypok. O600IIEeHHE 10
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE 26.01.2026

>KA3HU Ha 3eMIie)



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOoJorus Kak HayKa

02.02.2026
91 Cpenbl OOUTaHUS U SKOJIOTHUECKUE bubnnoreka HOK
(baxTopsl 09.02.2026  https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTophbl.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
22 ACTCHHI U3 Pa3HBIX MECT 0.5 bubmmorexa [JOK
P P ' 16.02.2026  https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BHTHE YEPEHKOB KOJICYyCa)
bubmuorexa [JOK
2 b
3 HOTHHECKHE (axTopb! 23.02.2026 = https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTUKU
nomysiiun. [Ipaktudeckast pabota
24 Ne 2 «I1 & 0.5
« OHS%T MJIOTHOCTH 02.03.2026
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHuin»
o5 Coo0bmiecTBa OpraHu3MoOB — bubnnoreka [JOK
OUOoIIeHO3 09.03.2026  https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnuorexa [JOK
(KOCUCTEMBI) 16.03.2026  https://m.edso0o.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJOTHYECKHE THPAMHUJIBI bubmmorexa [JOK
. P ' 30.03.2026  https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 I1
PUPOIHBIE IKOCHCTEMBI 06.04.2026
29 AHTPOTIOTEHHBIE YKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

13.04.2026

30 buocdepa — rnobanpHas 1 bubnnoreka [HOK
9KOCUCTEMA 3eMIIU 20.04.2026 = https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsl 27.04.2026 = https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Onocdepe 3emiu 1 04.05.2026

33 CocyiiecTBoBaHUE TIPUPOIBI U 1 bubnnoreka [JOK
4eJI0BEYECTBA 11.05.2026  https://m.edsoo.ru/863ebale
PesepBHblIit ypok. O600111€HHE TEMBI

34 «Coo00111ecTBa U DKOJIOTHYECKHUE 1 18.05.2026
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NMpeaAMETHBIC PE3YJILTATBlI 0CBOCHUS OCHOBHOI
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUU B CHUCTEME
Hay4YHOT'O 3HAHHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX M 3apyOe)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnorun; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNIOBEKa [UIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEepKaHuE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKHU3Hb, KIIETKA, OpraHu3M; MeTabom3M (0OMEH BEIIECTB H
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alnys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIMpPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

VYMeHue uznaratb OMOJIOrMYeCKHe TEOPUH (KJIETOYHAas, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOTooOpas3wsi M TPOUCXOKICHHS KYIbTYPHBIX
pactenunii H.M. BaBusosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofieHHe M OMMCAHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUM;
OpraHM3aiys W TMpOBeJeHHE OHOJOTHYEeCKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENMIECTB U
MIpEeBpaIeHUs] DHEPruu B KIETKe, (OTOCHHTE3a, TMIACTHYECKOTO H
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA IMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA HOCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMU U OMOTEXHOJOTHM Uil palrOHaIbHOIO
MIPUPOIONOIB30BAHUS

YMeHue pemaTh 3JIEMEHTapHbIE T'€HETUYECKUE 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpelIMBaHUE, CLEIUICHHOE HaclleJJOBAHUE; COCTABIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JIIA IMpeaACKasaHus

HacCJICOOBaHHW ITPU3HAKOB Y OPTraHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnroAaTh MpaBWwia Mpu paboTe C Yy4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCJIEIOBaHUII B OMONOIMH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MHMCHMEHHBIC M YCTHBIC COOOIICHHUS,
00001125 6MOIOTHYEcKyl0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOUHHKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUM O MECTE W POJIM OWMOJIOTHHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHThI,  KOHCYMEHTBI,  PEIYLIEHTBl,  IIeMA  IUTaHUS,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYecKass TeOopus  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHui u nyreit spomonuu A.H. CeBepiiosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensiTh  TpaHUIBI — HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BrIajeTb METOJAMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(Habmro/IeHHe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBICHUM;
OpraHm3alys W MPOBEICHUE OMOJOTHYECKOrO0  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCHMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU IMOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreoLleHO30B M  JKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJIA 00BSICHEHUS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATHUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOITUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TOBEACHUA B  OKPYXKAIOIIEW NPUPOIHOU  CPEJE;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTECMAX (I_ICHI/I HI/ITaHI/IH)

YMeHHue BBINOJHATH J1a0OpaTOpHble M MIpPaKTUYECKUe padoThl,
cobmogath mpaBwia mpu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianuHbIX UcToyHNKOB (CMMU, HayuHO-IONYJsipHBIE MaTepHAalIbl);

? paccMmarpuBaTh rio0aabHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIIOrMYECKYI0 MHOOPMAIIMIO M3 HECKOJIBKUX MCTOYHHUKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA
buonorusa xax HayKa

buonorus — wmayka o xwuBoil mnpupone. Ponp Ouonorun B QopmMHpOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHUHBI Mupa. CucTeMa OHOIOTHYeCKHX HAYK
Mertoabl Mo3HaHMS KUBOM HpUpPOAbl (HAOIIOAECHUE, SKCIEPUMEHT, OINUCAHMUE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U BX opranu3anusa

2.1

XKussie cucremsl (6HOCcHCTEMBI) Kak MpenMeT u3ydeHus Ouosioruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHH OpraHu3alii OHMOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KIICTOYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIN, O1ochepHbIi

3.1

3.2

3.3

3.4

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKH. XHMHYECKHE 3JIECMEHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DYHKI_II/II/I BOJbI H

MHHCPAJIbHBIX BEHICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€aKoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHnMble ¥ 3aMEHUMblE AMMHOKUCIOTHI. AMMHOKHUCIOTHBIM COCTaB.
VYpOBHM CTPYKTYpbI O€IKOBOI MOJIeKyJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYecKHe CBoiicTBa OenkoB. buonormueckue
(GyHKIMHN OEIKOB.

®epMmeHTHl — Ouosiornueckue karanuzaropbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneunduynoctb. Kodepmentsl. Burtamuubl. OTinuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IIOKO3a, pubo03a U Ae30Kcupubo03a), Aucaxapuibl
(caxapo3a, JaKTO3a) M TOJMCaxapuabl (Kpaxmal, TJUKOTeH, IeJUII0JI03a).
buonoruueckue QyHKIUU YrII€BOAOB.

Jlununael:  TpUrAMLEpuAbl,  crepouibl,  Qochomunuasl.  'mapodpuinbHO-
rusipodoOHbIe cBOMCTBAa. buonornueckne ¢yHkiuu aunuaoB. CpaBHEHHE

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




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

CTpoeHue U (PyHKIUU

3.5

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas skuBasi cucrema. OOmIMe MPU3HAKH KIETOK: 3aMKHYTas
HapykHass MeMmOpana, moJekyiasl JIHK kak renernueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: syKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHueckor kieTku. Kierounas crenka Oakrtepuii.  CTpoeHue
AYKapUOTHUECKOM KJIeTKU. OCHOBHBIC OTJIMYMUS PACTUTEIIBHOW, >KUBOTHOU U

IpuOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpPHI KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pynkmuu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOMbl KJIETKU:
MUTOXOHJpPUH, TulacTUAbl. [IporcxokIeHne MHUTOXOHAPHHA W IUIacTHA. Busl
ractun. HemeMOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJICTOUHBIH LIEHT,

PECHUYKH, KTyTUKH. OYHKIIMU OPraHOUI0B KIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: sigepHas 00O0JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BEeUIECTB B KIIETKE

KusznenesaTenbHOCTh KIETKU

OOMeH BemiecTB, WM METa0OIU3M. ACCUMUIAIMS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINASA (PHEPTETHYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPAICHUN SHCPIUU B KIICTKE

4.2

4.3

®dortocunTte3. CBeroBas U TeMHOBas ¢a3wl poTocuHTe3a. Peakunu GorocuuTesa.
O¢ddexTuBHOCTh PoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €TO
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAUYECHUE XEMOCHUHTE3a s

SKA3HU Ha 3emiie

3HepFCTH‘lCCKI/Iﬁ oOMEH B KIIETKE. Pacmennenue BCIICCTB, BBIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPruu B KIICTKC. OTalbl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIH KJIETOYHOC

npixaHue. DPGEeKTUBHOCTh SHEPreTHYECKOro 0OMeHa

4.4

Peakiun marpuunoro cuntesa. ['enernueckas nndopmanus u JJHK. Peanuzamms

TeHETUYEeCKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKWil KOJ W €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([1.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuidd, >KUBOTHBIX M 4YEJIIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura gyenoreka (BUY) — Bo3oyaurens CITN/a.

[Mpodunakrrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

Pa3sMHOkKEeHME M MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIA IMKIT KIeTKU. MHTepdaza u MUTO3.
[Ipoueccel, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUIHOTO
cunte3a JIHK. Crtpoenue xpomocom. XpoMOCOMHBIM HAbOp — KapUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpPOMaTHUbL.
LluToslOrnyecknue OCHOBBI PA3MHOKEHHSI W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaun muto3a. [Ipomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUA: JIeJICHUE HaJBOE€, IIOYKOBAaHHWE OJIHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHoE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAUYCHUEC IJI CCJICKIINN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOI0ro.
Meiio3z. Craguum wmeiio3a. I[lpoueccsl, npoucxoisume Ha CTaausIX Meio3a.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I'amerorenes — mpoliecc 00pa3oBaHMsl MOJOBBIX KJIETOK Y KUBOTHBIX. [loioBBIE
JKEJIE3bl: CCMCHHUKU U ANYHHUKU. O6p330BaHI/IC " Ppa3BUTHC IMOJOBBIX KJIETOK —
rameT (CriepMaro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCOOEHHOCTH

CTPOCHUMA SIAIEKIETOK U CIICpMAaTO30UI0B. OHJ'IO)IOTBOpCHI/Ie. HapTeHoreHes

WnpuBuayansHoe — pa3BuTHEe  (OHTOreHe3).  OMOPHOHAJIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreses. IlocramOpronansHOe pasButue. Tumbl
MMOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

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

CTauu pa3BUTUSA

HaCJ'IeI[CTBeHHOCTB U U3SMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3anaun renetuku. Mcropus pa3sButus reHeTuku. Briuaa poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHUE TEHETUKU. MeEToAbl T'eHETUKU
(rubpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, yCTaHOBIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio noMHHHMpOBaHMs. 3aKOH pacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1onHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS MPHU3HAKOB.
[{uToreHeTHYECKnEe OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUS. AHAIM3WPYIOIIEe
cKkpelmiuBaHue. lcnonp3oBaHue — aHATM3UPYIOLIErO  CKPELIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana mo cuenjieHHOMY
HAcJIeIOBaHUIO TreHOB. Hapymienuwe creruieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBI M TIOJOBbBIE
xpomocombl. ['oMoraMmeTrHble M TeTeporamMeTHbie opraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTHU: HEHACICACTBCHHAs M HACIIEACTBEHHAs.
Ponep cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBII psi W BapUalMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoindecTBEHHbIE U KayeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MO,HH(l)HKaHHOHHOfI HN3MCHYHNBOCTHU

HacnencrtBeHHas, WiIM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U T1OJI0OBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U MpUYMHBI MyTaluil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H. 1.

BasusioBa

I'enernka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TE€HETHKU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, UTOTCHETHUCCKUH,
OMOXUMHYECKUH, MOJeKyIsipHO-TeHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpto [II[P-ananuza. HacnencTBeHHble 3a00j€BaHUS YellOBEKa: T'€HHBIE
00s1e3HU, 00JIE3HU C HACIEeACTBEHHON MPeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTUBHble MyTanuu. [IpUHLUIBI 370pOBOTO




06p3.33. KHU3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICUCHUA TI'CHCTHYCCKUX
Oone3nell. MeIMKO-TeHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUIIUHCKON

ICHCTUKHU B IIPEAOTBpAllICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKIeHHE CEJIeKUUU U JIOMECTHKAIIHS.
Yuyenne H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHUS H MHOTI000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUUU. MaccoBbIi M MHIMBUAYAJIBHBIH OTOOPHI B
CEJIGKIIMM pAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
cKkpeuBaHue — HMHOpuAMHTr. Yuctasg nuHus. CKpelMBaHUE YHCTHIX JMHHH.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOPUIHUHT.
Otnanénnas rtuOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM pPACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnlx opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAIbHOE  PAa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOTHYECKHe U 3Tudeckue mpodinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEePKAHUSA

DBOJIOLMOHHAS OUOIOTUS

11

DOBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHN.

CBuzerenbctBa  3Boaouuu.  [laneoHTosornyeckue:  MOCIEN0BATENBHOCTh
IIOsBJICHUA BHJIOB B MMaJeOHTOJIOTHIECKOMN JICTONMHUCH, TCPEXOAHBIC (1)OpMI)I.
buoreorpaguyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi IMOPHOHOB Pa3HbIX BUIOB
MI03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pPYIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX MyTell y Bcex

OpPTraHU3MOB




1.2

13

OpomounonHass teopus Y.  [apBuna. I[lpeanocbuiku  BO3HHUKHOBEHUS
napBuHHU3MA. JIBMOKYIIME CHIIBI SBOJNIONHMH BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHUE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHasT U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

Cunrernueckast Tteopust s3Bomtouuu (CTD) u  OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus kak e IMHUIA BUA U SBOJTIOIUH

14

1.5

JiBuwkymue cuibl ((akTopbl) SBOJIOLMHM BUAOB B mpupoje. MyTanuoHHbII
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. llomymsiMOHHBIE BOJNHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii GaxTop
sBOJIIOLIUU. POPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocoOneHHOCT, OPraHU3MOB KaK  pe3yibTaT dBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI B HAHOAIANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE ()OPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MakposBomroriist.  Dopmbl  dBoMOLMU:  (hUIIeTHYECKas,  JMBEpPreHTHas,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIINH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKM3HU. HayyHbple TIuUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M maHcmepMus. XHUMHUYecKas
IBOJIIOLMS. DKCIIEPUMEHTAIbHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stanel O6uosiorndeckoil sBomtoruu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPraHU3MOB

Pa3Butne xusHu Ha 3emiie mo spaMm M nepuogam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHozoiickass 2pa u €€ mNepuoabl: MaAJTCOre€HOBBIM,  HEOrE€HOBBIN,
AHTPOIIOICHOBBIM. XapaKTepUCTHKA KIUMara U TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTENBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHMid M JKMBOTHBIX. [losiBIEHME, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak OTpaxkeHue -HBoMoIuH. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

2.4

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOTI/IH KaK Hayka. Pa3zButue HpeI[CTaB.HeHI/Iﬁ 0

IMPOUCXOXKIACHUN YCTIOBCKA. MeTOL[BI HN3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa n




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHUE YeTOBEKa.
JBwxymme cuibl (hakTopsl) aHTpomorene3a. HacneacTtBeHHass M3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMH YEJIOBEKA: AaBCTPATONUTEKH, YemoBek
yMenbii, YenoBek mnpamoxonsdmuid, YenoBek HeaHaepTanbCkuii, YemoBek
pa3ymHbIid. HaxoIku HMCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

3.1

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: €BpONEOMIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAs (3xBaTopuanbHas), MOHTIOJIOMIHAs (a3marcko-
amepHuKaHcKast). YepTbl IPUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarouias cpeaa

Okosorusi Kak Hayka. 3ajJaud M pasfielibl 3KOJOTMH. MeToJlbl 3KOJOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenibl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIHAs, IIOYBCHHA, BHYTPUOPTraHU3MCHHAs

3.2

Okonoruueckne  (axktopel. Krnaccudukamuss  sxomormyeckux — (hakTopos:
abnoTtnueckne, OMOTHYECKWE W aHTPOINOTreHHBIEC. JleHCcTBHE HSKOJIOTHMUECKUX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XHUIIHUYECTBO, Mapa3uTU3M, MYTyalllu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), = aMEHCAIM3M, HeilTpanu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6HI€CTBaX

OKOJIOTHUCCKHE XapaKTCPUCTHKHU TIOMMYJIAIIUH. OcHOBHBIE IIOKa3aTciInu
nomyjdanuu: 4YUCICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsauus

COO6H_ICCTBa 1 3KOJOTMYCCKUEC CUCTEMbI

4.1

Coo0miecTBO OpraHu3MoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJOBasd,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumbl-momuHanThl. CBs3U B

OHoIIEHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsTHE 00 9SKOCHCTEME W




4.3

ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEeLIECTB U TOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1LieM U CETH.
OcHOBHBIE TIOKa3aTeNM HKOCHUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIIbl: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMYUBOCTb, CAMOpETyJIsiius, pazsutue. CyKieccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrtop ycroWumBocTH dKocucteM. (CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocheprr. XKXuoe BemectBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChephl Kak
r7100aJbHOM IKOCUCTEMBI. J[MHAMHUYECKOE paBHOBECHE W OOpaTHas CBS3b B
onocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE LHKIBI 3JIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTreHHbIE M3MEHEHUsS B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHE TTPOOJIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS TMPHUPOJAHBIMH pecypcaMd U UX

ucnosib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyoros A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. AkuronepHoe obmiectBo «M31arenscTBo
«IIpocBemenue»

* buonorus. 11 xnacc. [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.;
[Ton penaknueii [laceunuka B.B. AxunonepHoe oo6mectBo «I31arenbeTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIS
1.ITaceunuk B.B. Metoanueckoe

nocobue.buomnorus.bakrepun,rpudsl,pactenus.5 kinacc.M.:/Ipoda,2015 r

2 SAxymikuna E.A. ITonosa T.I'.,Tpaxuna E.B.buonorus.IIpoexTHas

JESITENbHOCTh yUaluxcs 5-9 knacc.Bonarorpan,u3a-go "Yuurens"

3.Mmkuna N.®.buonorus.lloypounsie mnansi(yacts 1 -2)Bonrorpan,u3a-so

"Vunrens-ACT"

4.IlenensieBa O.A.,Cynnona 1.B.IToypounslie pa3paboTKu 1o

ouoaorun.Yemosek.M.:"Bako",2005 r



5.IlenensieBa O.A.,Cynnosa U.B.Iloypounsie pa3pabotku mo o61ei 6uonoruu.9

kinacc.M.:"Bako",2009 r

6.11lemukosa E.1O. [Toypounslie rmiansl. BBegeHune B 0011y10 OUOIOTHIO U

sKoJIorn10.9 knacc.Bonrorpan,uza-so "Yuurens",2010 r

7.JIsicenko M.B. Iloypounsle miansl. buonorus. 10 kmacc.Bonrorpan,uza-so

"Vuurens",2009 r

8.Uepennukosa ['.B.Iloypounslie mmansl. buosorus. 11 knacc.Bonarorpaa,u3a-so

"Vuurens",2009 r

9.MyxamemkanoB 1.P.Tectbl,3aueTsl,0umonpock mo ouoiorun.10-11

knaccel.M.:"Bako",2011 r

10.ArmudepoB A.B.KoMHaTHBIC pacTeHUS B IIKOJIC:HAOIIOACHUS U

skcriepuMeHThl.M.: [Ipoda,2010 r

11.Nonnesa A .1O., Topranos A.B.buosnorus B cxemax u tadnaunax.2¢ddekTuBHas

nmoaroroska k EI'2.MockBa, 2016 T



12.Kupunenko A.A.buonorus.COOpHUK 3a/1a4 110 TEHETUKE JIJIs MOJTOTOBKU K

EI'D..JIETMMOH,2014 r

13 . Kupunenko A.A.MonekymnsipHast 6uosorus. COOpHUK pa3HOYPOBHEBBIX

3aganui 171d moarorosku Kk EI'D.JIETTMOH,2014 r

14 KonecunukoB C.1.buonorus.Oxonorus.lloaroroska k EI'D.JIETTMOH,2014 r

15.11p16acoBa B.1. buonorus.5 knacc.Onumnuansl. Bonrorpan,2010 r

16.Boponuna I'.A.,IBanoBa T.B.buonorus.llnanupyemsie pe3yapTarsl.CucteMa

3amanuil 5-9 knaccsl. M. IlpocBemienune,2015 r

17.I'anymkoBa H.U.buonorus.JKusotasie.Iloypounsle mianbl.7

kiacc.Bonrorpan,2008 r

18.3axaposa H.FO.KoHTponbHbIE U IPpOBEpOUHbIE paOOTHI 110 OUOIOTHH.T

kinacc.M:9Ok3amen,2008



19.KonsutoBa H.A. Xumus u 6uonorus B Tadimmax u cxemax.Pocros-Ha-

Hony,2011 r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

https://edsoo.ru/mr-biologiya






