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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero obpazoBanus B Poccuiickoit dDexeparuu, a Takke IOJOXKEHUS O
cneruduke Onosiornu, € 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI M 0OCCIICUCHHUH
CYIIIECTBOBAHMSI YeIOBEYECKOTO oOmecTBa. COTjlacHO HAa3BaHHBIM TIOJIOKCHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Aa€T TpeNCTaBIEHHWE O LEIsIX, 00 oOmei
CTpaTeTUu OOy4YeHHWs, BOCTHTAHUS W PAa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yaeOHOrO Tmpeamera «buomorusy», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHue 1o pa3aelaM W TeMaw,
PEKOMEHIyeMYIO TOCJIEeI0BATeIbHOCTh U3YUYEHHUsl YYEOHOTO Marepuasia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30oBaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B nmporpaMMe mo OHONIOTMH TaKXe YYUTHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEHCTBUM OOYy4YaloIIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMSI.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B M3yYe€HUM OWoJorHH, Ojarojmapss 4yeMy B HeW
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHUS,  I[EHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJIOTHICCKOTO MBIIUICHHS, IPEACTABICHUH O 3JI0POBOM
oOpasze KU3HM U OEpeXHbIM OTHOIICHHUEM K OKpYXaloIlled MPUPOIHON cpele.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe IO OHOJIOTHH yAEJIEHO BHUMaHHUE HCIIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCEIHEBHOM JKU3HU IS PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CcHOBaHUS 9KOJIOTUYECKU
1eJIeCO00pa3HOro0 TMOBEACHUA B OKpYXKAIOIIEW NPUPOJHOM Cpene, aHaau3a
BIIUSIHUSA XO3SUCTBEHHOW JAESATENBHOCTH 4YEJIOBEKa HAa COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIIOBUH ISl PEeIIEHUsI OJJHOM M3 aKTyaJdbHBIX 33/1a4 HIKOJIBHOTO OMOJIOTHYECKOrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYYAIOMIMXCSA MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
YKU3HH, YKOJOTUYECKOTO MBILICHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne 6mosorun odecneynBaeT ycioBHs Uil (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpalMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEIMETOB, B YACTHOCTU, PU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY Jis ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NIpPOrpaMMe IO
OMOJIOTHH.

Otb6op comepxanus ydebHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJIHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aestenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi (POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIUSAX  JMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHU3alUU
OMOJIOrMUecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPUPOABI, O €€ YPOBHEBON OpPraHU3alMU U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOUINE COAEPKATENbHbIE TMHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Knetka kak Ouonornueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucreMa U MHOrooOpa3ue OpraHMYECKOro MHPAY,
«OBONIOLMS KUBON NPUPOJIB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra HW NOPUOOpPETEeHUE yMEHUM
UCIIOJIB30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3JIMYHBIX KU3HEHHBIX POOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00ECTICUMBAETCS PEIICHUEM CIEAYIOIMX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIax, CIyKAIIUX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUU, MHOI000Opa3uu U OCOOEHHOCTSIX YKUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHrEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOydaroumxcss oO0meil KyJnbTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATH SBJICHUS OKPY’KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUW W ONBITA, IOJYYEHHBIX MpHU
M3y4YeHUH OMOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUTIFOCTPUPOBATH 3HAUYEHUE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM KHBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS dTHICCKHUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0BaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 1)1 (OPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero ooOmiero oOpazoBanust «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAy4YHbIE IPEIMETHI.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 0011Iero 00pa3oBaHuUs
oTBoauTCS 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).

YUYET PABOYEH TPOT'PAMMbBI BOCIITUTAHUS

Pabouas nporpamma Bocniutanuss MAOY COL Ne 3 peanuzyercst B TOM 4ucie
U 4epEe3UCIOIb30BaHNE BOCIUTATENLHOTO MOTEHIIMANIA YPOKOB OHMOJIOTHH. DTa
paboTaocyiiecTBIAETCS B CIEAyIOMMX (popmax:

* JloGyxxaeHune 00yJaromuxcsi COOMI0AaTh Ha YPOKE OOIIETPUHSITHIE HOPMBI
MOBEJICHUS, lIpaBUiIa OOIEHHS CO CTapIIUMHU (MIeAarOorn4eCKUMHU
pabOTHUKAMM) U CBEPCTHUKAMU(OOYUYAIOIITUMUCS ), MPUHIIUIBI Y4eOHOM
JUCIUTUIMHBI U CAMOOPTaHU3aIINH.

» [IpuBnedeHre BHUMaHUs 00yYarONIUXCS K IIEHHOCTHOMY aCIeKTy
M3y4aeMbIXHAaypOKax MPEAMETOB, SBICHUM, COOBITUN Yepes:

- IEMOHCTpAIUIO 00Y4aIOIIUMCS IPUMEPOB OTBETCTBEHHOI'O, IPaXAAHCKOTO
MOBEAECHUS, POSBICHUS YEIOBEKOIIOOHS U T0OPOCEPIEYHOCTH

- oOpareHre BHUMaHKS Ha HPABCTBEHHBIC ACTICKTHI HAYYHBIX OTKPBITHH,
KOTOPBIEU3YYalOTCs B JAHHBIII MOMEHT Ha YPOKE; Ha MpeJCTaBUTEIeH
YYCHBIX, CBI3aHHBIX CH3y9aeMbIMU B JJAHHBII MOMEHT TEMaMH, Ha TOT
BKJIAJl, KOTOPBII OHU BHECIIM B Pa3BUTHEHAIIICH CTpaHbl U MUPA, HA
JIOCTOMHBIE TIOJIpakaHus PUMEPHI UX KU3HH, HA MOTHUBBI UX

HOCTYIIKOB;

- HCMOJIb30BaHME Ha Ypokax HWH(GOpMaIMKU, 3aTparuBarolleil Ba)KHbIE
COLIMAJIbHBIE, HDABCTBEHHBIE, STUYECKUE BOIIPOCHI.

* Hcnonb30BaHME BOCIUTATENbHBIX BO3MOKHOCTEN COIEPKAHUS yUeOHOTO
npeaMeTaast GOPMUPOBAHUS y O0YUIAIOIIMXCS POCCUICKUX TPaIUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX IEHHOCTEH Yyepe3 moa00p
COOTBETCTBYIOIINX3a/1ay JIJIsl PEIICHMUSI, MPOOJIEMHBIX CUTYyaITUi IS
oOCYyXJIeHHUS B KJ1acce.

* BkiIroueHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPhIE TOMOTAIOT MOACPKaTh
MOTHUBALMIO00YUYAIOIIMXCA K MOTYYEHUIO 3HAHUH, HAJTa)KUBAHUIO
MO3UTHUBHBIXMEKITNYHOCTHBIXOTHOIIIEHUH B KJIacce, TOMOTar0T
YCTaHOBJICHUIO JOOpOXKenaTeIbHON aTMoCcdhephl BO BpEMIypOKa.

» [IpumeHeHne Ha ypOKE MHTEPAKTHBHBIX (OpM pabOTHI, CTUMYIHPYIOIIUX
MO3HABATEJIbHYIO0 MOTHUBAILIUIO 00YYArOIINXCSI.



[Ipumenenne rpynmoBoil pabOTel WM paboOThl B Mapax, KOTOPbIE
CIIOCOOCTBYIOTPA3BUTHIO HABBIKOB KOMAaHIHON Pa0OOTHI U B3aHMMOAEHCTBUIO
C IPYTUMHU O00YyYaroIuMHUCS.

Bb100op 1 ncnonb30BaHUEe Ha YPOKaX METOJOB, METOUK, TEXHOJIOTHA,
OKa3bIBAIOIIMXBOCIUTATEILHOE BO3ICHCTBIE HA TMYHOCTh B COOTBETCTBUU C
BOCIIUTATEIbHBIM UACATIOM,LIETbIO U 33Ja4aMi BOCTIUTAHUS.
WMuunumnpoBanue 1 Moaep:kKa UCCIeI0BaTENbCKON AeSITEIbHOCTH
HIKOJILHUKOB B()OpME BKIIIOUEHUS B YPOK Pa3INUHBIX HCCIEI0BATENbCKIX
3aJaHMi U 337124, YTO Ta€TBO3MOKHOCTh 00yUalouMcs pruodpectu
HAaBBbIKU CaMOCTOSITEJILHOTO PEIICHUATEOPETUUECKON MTPOOIIEMBI,
reHEepUpOBaHus U 0YOPMIIEHUSI COOCTBEHHBIX TUIIOTE3,YBAXKUTEIBLHOTO
OTHOIIICHUS K YYKUM HJIESIM, TyOTMUHOTO BHICTYIUICHUS,apTyMEHTHPOBAHHUS
¥ OTCTaMBaHUS CBOCU TOUKU 3PEHUSI.

YcTaHOBNICHUE YBAKHUTEIBHBIX, TOBEPUTEIHHBIX, HE(HOPMATBLHBIX
OTHOIIICHUH MEXIYyYUUTENIEM U YICHUKaMH, CO3JaHIe Ha YPOKax
HIMOLIMOHAIBHO-KOM(OPTHOM CpPEIbI.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB TPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTUYECKU ), OMOC(EepHBIA.

JdeMoHCcTpanuu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb moJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BellecTB B KieTke. [loamepikanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEPTUYHAsSL CTPYKTypa). XHUMHUYECKHEe CBoicTBa OenkoB. buonormyeckue
GbyHKIIUU OCIKOB.



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

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
nucaxapunbl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunmunel:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu aunuaoB. CpaBHeHUe
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: cTtpoenune u GpyHKIMH.

[{uTosorus — Hayka o kierke. KinerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

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

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHUsI MPOKapHOTHYECKON KieTku. Knerounas crenka Oaktepuii. CTpoeHwme
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opra”oubl kietku: JOIIC, ammapat [onbmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJApUN U Tmactun. Bunbl mnactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DYyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue saapa: sjuepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEMIECTB B KIIETKE.

JdeMoHCcTpaum:

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

Hunarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKyYJbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbl Oelkay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenune MoseKybl



AT®», «CtpoeHue 3yKapHOTHUYECKOW KIETKN», «CTpOEHUE KMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

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

JlabopatopHas pabGota Ne 2. «lM3ydyeHue cTpoeHUsI KIETOK pPAaCTCHUI,
JKUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpEnaparax U HUX
OMHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWISIUSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMaHUU
MeTabom3ma.

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

®ortocunTe3. CBeroBas U TeMHoOBasg (a3pl ¢doTocuHTe3a. Peakiun
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausiaue ycnoBuii cpenasl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMocuHTe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunpoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHpopmanuu B KIETKe. | eHETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HN — BUpYCHl. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynozaedpunuta yenopeka (BHUY) — Bo3Oygurens CIIM/Ia.



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

JleMoHCTpauM:

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

Tabmuupbl U cxembl: «Tunel nuTaHus», «Merabonusmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KnerouHnplii 1MWK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTOS.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonasdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecrnonoro
Pa3MHOXEHUS: JEJICHHE HaJgBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHNW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXosiMe Ha CTaAusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MENO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHHE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMAaTOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuIog0TBOpEHUE.
ITaprenorenes.

WupuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TUIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



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

Poct m pasButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUA: CTPOEHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOIIETOY, «SHIEeKIIeTKa MJIEeKOonuTaroIero», «Kapumokunes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopuas pab6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHs T€eHETUKU. Posib iuTonoruu
1 SMOPHOJIOTHH B CTAHOBJICHHMH TCHETHUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIC . MeHenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB IIECPBOTO
nokoyieHus. IIpaBuino JOMHUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWe. 3aKOH  HE3aBUCHUMOTO  HAaCIIeIOBAaHMS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBaHHUIO FeHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHble opraHusMbl. HacmemoBanwue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBIE M KAaYE€CTBCHHBIE MPU3HAKH M HX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTanimoHHasi U”3MEHUUBOCTh. Kitaccudukanuys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoseka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHECATOTHUCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
ITOJJHOT€EHOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJIE C IOMOIIBIO
[11P-ananu3a. HacnenacTtBenHble 3a0ojeBaHUs 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEACTBEHHOM MpPeIpacroyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue W reHepatuBHble MyTauuu. CTBOJOBbIC KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKA.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«llutonornyeckue  OCHOBBI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Meho3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKkue KapTbl PpPACTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUIEHHOTO0 € TmoioM», «KapHhOoTuIbl dYelloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBanue: MoOAENU-aAMIMKAIUA «MOHOTHOPUIHOE CKpPELIMBAHUEY,
«Hemonnoe nmomunHupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox moceBHOIN.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoaupUKaIlMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IpoLecC. 3apOKICHUE CEJIIEKUUU U JTOMECTHKALMS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CENEKIIMU. MaccoBbI U UHAUBUIYATIbHBINH OTOOPHI B
CEJICKLIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIuM3KopoACTBEHHOE
CKpemnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIAMHI.
Otpanénnas rtulOpuau3auus M €€ ycnexu. VCKyCcCTBEHHbIH MyTareHe3 M
IIOJIyYEHHUE TOJMIUIOUJIOB. JIOCTMI)KEHMsSI CEINeKLUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

bHOTeXHOJIOTHA KaK OTpaciib IPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHOM JIHK wu TpaHcrennsix opranuzmoB. KiertouHnas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJyloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W oTtudeckue  mpoosempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIEHHS W MHOroo0Opasus
KyJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OtnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. liBaHoBay,
«[Homumnongus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTOuHBIE KYIBTYpHl H
KJIOHHpOBaHHeE», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03s11ICTBEHHbBIE PACTECHUS.



JlabopaTopHble 1 IpakTHYeCKUEe PadoThI:

Okckypcusi«OCHOBHbBIE METOABI W JOCTHXKEHHSI CEJIEKIUU pPACTEHHU H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJIOTUYECKOW JIETOMHMCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUWKYIIME CHJIBI SBONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((paxTopbl) 3BOJIOLMHM BUAOB B Mpupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO0A AT TALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BU1I000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUsIeTUYECKAs, JHUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkeHue OT HecleuUaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromias
crienuanu3anus. AanTUBHAs paualysl.

JlemoHcTpanum:



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

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsmum»,  «MyTranunoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHIECKOE BUI000PAZ0BAHUEY.

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

buoreorpapuueckas kapra wMupa, KojuleKuusg «@POpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKWY, MUKponpenapart «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

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

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

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XUMUYecKas
3BOJIIOLINMA. AOHUOTEHHBIM CHHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMOIIMU. HavanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaliHo3o0Mckas 3pa W €€ mnepuoAbl: MAJCOT€HOBBIM, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrMmyecKux IporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO0 MHUpa KakK OTpakeHHE 3BOJIONUU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
W3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YenoBek npsaMoxonsamuii, YermoBek HeaHIEpTaIbCKUK, YenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  HMPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHeuHOH cucTeMbl», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinertka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U 4YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
M300pKEHUSI KAMEHHBIX OpYIud TEepPBOOBITHOTO YeIoBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadOThI:

[TpakTrueckast padora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsl «IBOMIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajau U pa3Jesbl SKOJOTUH. MeToabl 3KOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckue, OUMOTHMYECKHE U AaHTPOIOTreHHbe. JIeHCTBHE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JICWCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpau3M. 3HAue€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysusl.

JdeMoHCcTpanuu:

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

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

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopnas pabota Ne 3. «Mopdomorndeckne 0COOEHHOCTH PAaCTEHUHN U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BinusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKoJiorudeckne CcHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouochepnl. XKuBoe BemecTBO u ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIC YKOJIOTHYSCKHE TTPOOIISMBL.

Cocy1iiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opa3us Kak OCHOBA yCTOMUMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
VIOpaBJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCcTpaum:

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

Tabmuubr u cxemsl: «llumeBbie nenm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JICUCTBHUA Ha IIpUpoAy», «BaxHeWmme WUCTOYHUKHU
3arpsi3HCHMS BO3JIyXa M TPYHTOBBIX BOa», «IlouBa — Ba)kKHEHIIasl COCTaBIIAIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiil d3ddexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oobmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoja B uochepe», «KpyroBopoT azota B IpUpoOE».

O6opynoBanue: Mojaenb-anmiukanus «Tunudaable OMOIEHO3bI», TepOapuii
«PactutenbHbIe co0bOImEecTBay, Komekun «buomenos», «Bpenurenn BaxkHEUIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTEeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTHYECKUM TPYIINaM OJHOTO BUIA,



Kpacnas xuura Poccuiickoit ®denepannn, n300pakeHHs OXpaHsSEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.

[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOEHHUSI  OOydaloLIMMHUCS MpPOrpaMM  CpEelHEro oomero  o0pa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUA mpeamera «buosmorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIOLIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKON
I'PAKIAHCKON UJIIEHTUYHOCTU — TOTOBHOCTHU K CAMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH
U CaMOOIPENENCHUI0, HaJIMyue MOTHBAlMM K OOy4yeHuio OHoJIOTHUH,
LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAAUIUN pPa3BUTHA OUOJIOTMYECKOrO
3HAHMSI, TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBAaThCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IIPUCYIIUMHU CUCTEME
OMOJIOTMYECKOro  00pa30BaHUsl, HAJIMYUE HKOJOTUYECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTb LIEJIA U CTPOUTD KU3HEHHbIE TUIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS NpeaMeTa «bHONOrHs» NOCTUTAKOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW NEATEIBHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU L[EHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBUJIaMU U HOpMaMu
MOBEACHUS U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHENM TO3WLMM JIMYHOCTH, [AaTPUOTU3MA,
YBOKEHMS K 3aKOHY M IPABOIIOPSAIAKY, YEJIOBEKY TPyZa U CTapLIEMy IOKOJICHUIO,
B3aMMHOIO YBaXXCHUs, OEpEXKHOr0 OTHOIIEHUS K KYyJbTYpHOMY HACIEAUI0 U
TPAAULKAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEU CpeLE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS YyueOHOro mpeamera «buonorus»
JOJKHBI OTPakaTh TOTOBHOCTh M CTIIOCOOHOCTh 00YYaroIIMXCsl PYKOBOJACTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEH TMO3ULMEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHIICKOTO 00I1leCTBa, pacCUIUpEHHE >KHU3HEHHOTO



OMbITA U ONbITA JAESITEILHOCTU B MPOLECCE Pean3alii OCHOBHBIX HAIpaBJICHUI
BOCIIUTATEIHLHOUN JESTEILHOCTH, B TOM YUCJIE B YaCTH:
1)rpa:knaHckoro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOUIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TMO3HABATEIBLHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UCHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJay, YYBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a CBOW Kpau, CBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICEHUE K MPUPOHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUST OWOJIOTMHM B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXKEeHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWSI,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICUCTBUS )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

MOHMMAaHUE U peau3alus 3J0pOBOTO U 0Oe30MacHOro obpasa >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOAJlaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nuecKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEIAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMMPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSTh TaKyIO JEATEIbHOCTD;

HWHTEpEeC K pa3iMuHbIM cepaM NMpodheCcCUOHATIBHON JEATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPHUPOJAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIIICHWE YPOBHS DKOJOTUYECKOM KYyJIbTYphI: TPHOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroUIEn Cpebl;

OCO3HAaHME TJI00ATBHOTO XapaKTepa JKOJOTHUYECKHX MPOoOJeM W IMyTeH HuX
pelieHus;



CIOCOOHOCTh HCMOJB30BaTh MNPHUOOpETaeMble MPU H3YyYEHUU OUOIOTHH
3HAHUS M YMEHUS TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWl  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHUS B DKOCHCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAIOUIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN NIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH M MIO3HAHUS MUPA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHMS €€ poJu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIM3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUILIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTEeH BBIXOAA U3 TI00aTBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUPA M MPOUCXOAANINX B HEM M3MEHEHUH,



yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOYEHHMS HAa OCHOBE HAy4dHbIX (aKkTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHMS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
pelieHus mpo0yieM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOH JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTD NHIANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHS ydyeOHOTo npeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHUSI OOYyYaIOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe MOHSATHUS, OTpa)Karouue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBJICHHE, MPOIECC,
CUCTEMA, Hay4YHbI (paKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeOBaHUE,  HAONIOJIEHWE, H3MEpPEeHHE, OKCIEPUMEHT W JAPYTHX),
yHUBEpCalIbHbIC Y4eOHbIC JeWcTBHS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYIISTUBHEBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYaloluXcs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W  YHUBEpPCaJbHbIC yYeOHBIE JICUCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJagenne YHHUBepPCAJIbHbIMH yueOHBIMHU NMO3HABATEIbLHLIMH
NEUCTBUSIMMU:

1)0a30Bble JIOrHYecKue AeHCcTBHA:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh INMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUH, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEPHbIEC MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OMpEeNeNATh LEeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C IMTOCTABJICHHBIMU IEJISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUSI (DAKTOB W SIBJICHHIMA
YKABOW MPUPOJBI;



CTPOUTH JIOTMYECKHE PACCYXKIAEHUS (MHIYKTUBHbIE, JI€AYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/IEJIbHBIC CpencTBa TUTSt IPEACTaBICHUS
CYILIIECTBEHHBIX CBSI3eH M OTHOLICHUH B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ Y4ETOM aHalM3a WMEIOIIMXCA
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX  PEAIBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2)0a30BbIe MCCIIeI0BaTEIbCKHE HeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJbI JESITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YU€OHBIX U COLMAJIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJAMU;

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

BBIIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh Li€JICHANIPaBICHHbIA MOUCK MEPEeHOca CPEJACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPELY;

yYMETh IEPEHOCUTh 3HAHUS B MO3HABATEJIbHYI0 U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE WJIEH, MpEAJiaraTb OpPUTMHAIbHBIC MOAXObl M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndyeckor mHpopMau, HEOOXOAMMOM JJIs BBITIOTHEHUS YYCOHBIX
3ajay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  TPEACTaBICHUS
ononornyeckor uHpopmauu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIHLbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Ononornyecko MHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JAelCTBUSIMM:

1)o01menne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeisiaraeMoi
3aJja4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3HIMKA APYTUX YYaCTHUKOB
Jajiora Wi TUCKYCCUN);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBA OOIIEHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMHU CHIOCOOaMU OOIIEHUS W B3aWMOJCHUCTBHUS, MMOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppPEKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.



2)coBMecTHAS 1eATEJIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboThI IPH pEIIEHUU OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIECHCTBUS MPHU PEIlICHUH Yy4eOHOH 3a1auH;

BBIOMpPATh TEMATHUKy U METOJbl COBMECTHBIX JACUCTBUH € Y4ETOM OOMIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh L[EJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTb U
KOODAMHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHMIO: COCTaBJISITh IUIAH JEHCTBUM,
pacmpeienarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETrO BKJAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IIO3WLHAHA HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETUYECKOE TMOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsTUBHBIMHU AeHCTBUAMM:

1)camoopranu3amnus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS J[UIS BBIABICHUS MpoOJIeM M HX
pELIeHUs B )KU3HEHHBIX U YY€OHbBIX CUTYalUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHUSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW NPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTelbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMTOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BATENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;



BIAJCTh HABBIKAMH  TO3HABATEIBHON  peQUIeKCMH KaK  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUM M MBICIUTEIBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI peIICKCUU ISl OIEHKH CHUTYalluH, BHIOOpA
BEPHOTO PEILICHUS;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH pEHICHUS IO HUX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl APYTUX TNpPH aHaJIu3e pe3yJbTaToB
NEeSTEeIbHOCTH;

3)npuHsaTHE Ce0A U APYTrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX TIPU aHaJIU3€ pPe3yJIbTaToB
JEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIIMH JIPYTOTo YeI0BeKa.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IeHCTBUN MO OCBOEHUIO, MHTEPIIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[TpenMeTHble pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATH COJEpkKAHUE OUOJOTMYECKUX TEPMUHOB WU TOHSATHUN:
KWU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEeH BEIIeCTB W IPEeBpallleHUE
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsI OPTaHU3AIIMS KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpaJIbHAas JOrMa MOJIEKYJApHON Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LiEHTpax MHOrooOpasus H



IIPOUCXOXKACHUS KyJabTypHbIX pactreHuil H. M. BaBunosa), onpenenste rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOIaMU HAYYHOTO TIO3HAHMS B OMOJIOTHHU: HAOIIOCHNUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBJKEHUE  TUIIOTE3bl,  BbBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIIMYMHAMH, OOBSICHEHHE MOJTYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOT0 M SHEPreTHYecKoro OoOMEHa, XEMOCHMHTEe3a, MHTO3a, Meino3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOI0EHUS] HOPM I'PaMOTHOIO MOBEJACHUSI B OKPYXKaIOLIei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JAOCTHXKEHUN
COBPEMEHHOMU OHoIOrnu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE peIIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 33aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJel0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHUsl HAcCJIeJOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MIpPaKTUYECKUe padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011251 6MOJIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-



HAayYHOM KapTHHBI MHpPa MU HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKUX H
3apyOeXHBIX Yy4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
TPAMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKpPbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHIL:
BU/I, TIONYJISALINSI, TeHO(MOH, DBOJIOLHMS, ABMXKYIIUE CUIBI ((PaKTOPHI) HBOJIOINUH,
PUCHOCOOJIEHHOCTh OPraHu3MOB, BHI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYyLUEHTbl, LENU MUTaHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHUE Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DOBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonactea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyteit spomonuu A. H. CeepiioBa, yuenuss o ouochepe B. U. Bepnaackoro),
OINPENENSTh TPAHULBI X TPUMEHUMOCTH K )KMBBIM CHCTEMAM,;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJIO/IEHUE U
OMKMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIYIEHTOB,
OMOreoleHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIIOCOOJEHHOCTH
OpPraHM3MOB, JIEHCTBUS SKOJOTMYECKHX (PAKTOPOB HaA OpraHM3Mbl, IEpeHoca
BEIIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOTE€HHBIX HW3MEHEHUH B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATh MOJyUYEHHBIC 3HAHUS A1 OOBACHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 370POBBSA
OKpPYXAaIOIIUX JIOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKaIOIIEH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKCHUN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
NepeHoca BEIlIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUS);

YMEHUE BBIMOJIHATh JTAOOPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIOIATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HWHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3



pa3IMYHbIX UICTOYHUKOB (CpelICcTBa MacCOBOM MH(OpMAINH, HAYYHO-TIOMYJIIPHBIE

MaTepuaibl),  paccMaTpuBaTh  TJ0OajdbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI

COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMS,

000011as OMOJIOTHYECKYI0 UH(OpPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBO4acoB DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (dp )
nudpoBbie
n/m TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTnyeckuepadoTbl P
o0pa3oBaTe/ibHbIEPECYPCHI
b K
1 buonoruskaknayka 2 0.5 nommorexa 110
https://m.edsoo.ru/7f41c292
) JKuBbI€ CHCTEMBI U UX 1 bu6mmoreka [IOK
OpraHusanus https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U CTPOCHHUE 2 1 bubnnoreka [HOK
KJIETKH! https://m.edsoo.ru/7f41¢292
4 JKusHenesTeIbHOCTBKICTKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292
PasMHOXeHUE 1
5 WHAUBUAYAILHOE Pa3BUTHE 5 1 bubmorexa HOK
FHBIALY P https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTh U g 15 bu6mmoreka [IOK
M3MEHYUBOCTHOPTraHU3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekusopranu3mMoB. 3 bubnuotexa [JOK
OCHOBBIOMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOEBpEMS 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME




11 KJIACC

KoanuecTtBouacoB DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (bpoBbie)
n/n TEeMIPOrpaMMbI Bcero Koutpoasubiepaborsl  IIpakTnueckuepadoTsl P
o0pa3oBaTe/ibHbBIEPECYPCHI
DBOTIOIIMOHHASIONOIOTUS 9 1 buGnnorexa LIOK
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHHE U pa3BUTHE 9 0.5 bubnnorexa [HOK
JKA3HU HA 3emiie ' https://m.edsoo.ru/7f41cc74
Opranu3msl U 5 1 bubnnoreka [JOK
OKpyXarolascpeaa https://m.edsoo.ru/7f41cc74
CooOmiecTBa 1 9 bu6mmoreka [IOK
9KOJIOTMYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
PesepBHOEBpeMst 2
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5
[TPOI'PAMME '




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoanuecTBouacos
n  Temaypoka Bee Kommpomsmsie  TIpakTiueckie JaTrau3zyuy  DJieKTpOHHBbIEH(PPOBBLIEOOPA30BAT
/ o paGoTE: paGoTH: eHusl eJIbHbIepecypcChl
1|
bubmuorexa [JOK
1 buosiorus B cucreMenayk 1 https://m.edsoo.ru/863e6122https://m.eds
00.1u/863e632a
MeTo1bl TO3HAHUSA JKUBOKN
npupozel. [Ipakrnueckas
) pabota Ne 1 «Mcnonbp3oBaHue | 0.5 bubnuorexa [JOK
PA3JIMYHBIX METOJIOB NIPU https://m.edsoo0.ru/863e6122
W3YYEHUU OMOJOTUYECKHIX
00BEKTOB»
3 buonoruueckue cuctemsl, | bu6mmoreka [IOK
MPOLIECCHI U UX U3YYCHHE https://m.edsoo.ru/863e6564
4 XUMHUYECKU COCTaB KIETKH. | bubmuoreka [JOK
Boja n MuHepasbHbIE CONH https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue | bubnnoreka [JOK
OCIIKOB https://m.edsoo0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubnnoreka [JOK

KaTaJIMTHYECKOW aKTUBHOCTH
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajaasbl)»

https://m.edsoo0.ru/863e6b72




bu6mmoreka [IOK

KJIETKaX KOHYMKa KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIpernaparax»

! YrieBonL. Jiumm et https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hywrennosiekuciorer. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnuoreka [IOK
kietku. Knerounasteopus https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
CrpoeHnue 3ykapuoTU4eCKOn
kieTku. JJaboparopHas padora
Ne 2 «M3yuenue crpoeHus
KJIETOK PacCTCHUH, )KUBOTHBIX, bubmmorera [TOK
11 FpUGOB 1 GaKTepui MO 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edso
0.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTTUCAHUE»
12 OOMeHBeIeCTBHIINMETa00TH3 bubmuoreka [JOK
M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 PotocuuTes. XemocHHTes https://m.edsoo.ru/863e7¢98
. bubmuoreka [JOK
14 OnepreTnicckuiiodmen https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UK KJIETKHU.
Jlenenue kneTku. MuTos.
JlaGopaTtopnast pabota Ne 3
15 «Habmonenne Muto3a B 0.5 Bubmmorexa LIOK

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




16 buocunre3 6enka. Peakumst bubmuorexa [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e

17 Tpancisauus — bubmmoreka [JOK
OmocHHTE30eKa https://m.edsoo.ru/863e796e

13 HexknerounbsiepopMplKI3HT — bubnnoreka [HOK
BUPYCBI https://m.edsoo.ru/863e7540

bu6mmoreka [IOK
DOopMBIPaA3MHOKEHUSOPTaHU3

19 https://m.edsoo.ru/863e81bbhttps://m.eds
MOoB 00.r/863e83 e

20 Meitos bubmuorexa [JOK

https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIETOK.
Orm1o10TBOpPEHHE. BuG 1OK
noImoTeKa

21 J1a6 6ota Ne 4 0.5

abopatopHas pabota A2 https://m.eds00.ru/863e81b6
«M3yueHne CTpOeHHS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

2 WNHauBuayanbHOEpa3BUTHEOPT bubnuoreka [IOK
aHU3MOB https://m.edsoo.ru/863e8436
I'eneTrika — Hayka o

23 HACJIEICTBEHHOCTH U bubmorexa HOK

2 https://m.edsoo.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH

24 HACJICIOBAHUS ITPU3HAKOB. bu6mmorexa [IOK
Monorubpuanoe https://m.edsoo0.ru/863e8878
CKpELIMBaHUE

)5 JurnbpuaHoe CKpemuBaHue. bubnuotexa [JOK

3aK0H HE3aBUCUMOTO

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




26

27

28

29

30

HacCJICOJOBAaHUs IIPU3HAKOB

CueruieHHOe HacJIe1I0BaHNE
npu3HakoB. JlabopaTopHas
paborta Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPHUIHOTO
U TUTHOPUTHOTO CKPEIIMBAHUS
y Ip030(HITBI HA TOTOBBIX
MHUKpOIpenapaTax

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CIEIIJICHHBIX C
OJIOM

M3MeHUNBOCTb.
HenacnencrBennas
U3MEHYUBOCTh. JlabopaTopHas
pabota Ne 6.
N3yuennemMonn(pukamoHHOMN
3MEHYMBOCTH,
IIOCTPOEHNEBAPUALIUOHHOT OPSI
Jla ¥ BapUallMOHHOWKPUBO)

Hacnencreennas
U3MEHYNBOCTh. JlJabopaTopHast
pabota Ne 7. «Ananus
MyTaluui y 1po3o¢puibl Ha
TOTOBBIX MUKpOIIpenapaTax»

'eneTukauesoBeka

0.5

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

bubmuorexa [JOK
https://m.edso00.ru/863e8c60

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edsoo.ru/863e8d78

31

Peseprubril ypok. O60611eHIE
o teme «HaciencTBeHHOCTh 1
W3MEHYHBOCTH OPTaHU3MOB)Y




CGJ’ICKHI/IH KaK HayKa u

bu6mmoreka [JOK

32 1
Ipo1ecc https://m.edso0o.ru/863¢9214
MeToabl U JOCTHKEHHUS

33 CEJEKIINU PacTeHUN U 1 bubmorexa LIOK

P htps://m.edsoo.ru/863¢9214

JKUBOTHBIX

34 buotexHonoruskakoTpacabIpo 1 bubmmoreka [JOK
H3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB 34

[10 [IPOT'PAMME




11 KJIACC

Ne KoanuecrBouacon
arau3yd  OJIeKTPOHHbleHM(PpPoBHIEOOPA30BAT
Temaypoka Bce  KouTpoJubHbIe IIpakTHyeckue A y P bp P
n/ eHusl eJibHbIepecypchl
u ro padoTbI padoTbI
1 DBOJIIOLHS 1 METOABI &€ | bubnunorexa LIOK
A3YYECHUS https://m.edsoo.ru/863ea20e
) Uctopus pazsutus | bubnnorexa [JOK
MIPEJICTABICHUA 00 YBOJFOIINH https://m.edsoo.ru/863¢9570
bub K
3 MuKpO3BOTIOLMS 1 nommotexa [0
https://m.edsoo.ru/863e9cle
ITonmynsauus xkak
3J€MEHTapHas eIMHUIA BUJa
4 u 3Bomonuu. JlaboparopHas | 0.5 bubmuoreka [IOK
pabora Ne 1 «CpaBHeHue ' https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(}OJIOTUIECKOMY
KPUTEPHUIO)
BIJKYIIINE CHJIBI
5 gneMZII{J"lra HbIe (PaKTOpPHI) 1 bubmmorexa [TOK
p p https://m.edsoo.ru/863e9da4
HBOJTIOIUHN
6 EcrecTBenHsblIi 0TOOp U ero | bubmmnoreka HOK
dbopMbI https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BOTIONMN:
MPUCTIOCOOTIEHHOCTh
7 OPraHu3MOB U | 0.5 bubnuoteka [JOK

BU000pa30BaHUE.
JlaGopatopHnasipabota Ne 2
«OnucaHuenpucrnoco0IeHHOC

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




TUOPIraHu3Ma U
€€0THOCUTEIIbHOIOXapaKTepa

Hanpasnenus u

bubnunoreka LIOK

YCJIOBCKaA

8 IIYTUMAaKPOIBOJIIOIAU https://m.edsoo.ru/863e9cle

9 Heob6patumoctbaBoonumn

10 Ucrtopus xxu3nu Ha 3emiie u
METO/Ibl €€ N3Y4eHUS

1 ['unore3bl npoucxoxaAeHUS Bbu6moteka [JOK
JKU3HU Ha 3emie https://m.edsoo.ru/863eaSa6

2 PazBuTne xu3Hu Ha 3eMiie 1Mo bubmuoreka [{OK
JpaM | IlepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIBLHOTO U KUBOTHOTO

13 mupa. [IpakTudeckas padbora 0.5 bubnnoreka [JOK
Ne 1 «M3yuenue nckomnaeMbx https://m.edsoo.ru/863ea8bc
OCTaTKOB PaCTEHUH U
JKUBOTHBIX B KOJUTEKITHSIX)

14 CoBpeMeHHasICUCTEMAOpTaHu bubnnorexa [JOK
YECKOTOMHpa https://m.edsoo.ru/863ea48e
DBOTIOLMSYETIOBEKA bubmmoteka IIOK

15
(aHTpOIIOTEHE3) https://m.edsoo.ru/863eac2¢c

16 JBmwxymmectbl (pakTopsI) bubnmnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIECTAAUNIBOIIOIUNY
€J0BeKa
YenoBeueckne pacel U

but6mmorekxa [IOK
18 MIPUPOAHBIE alaNTallUN

https://m.edsoo.ru/863eaca?




19

20

PesepBHbIil ypok. O600611IeHIE
1o TeMe «BO3HHUKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIE»

:‘)KOJIOFI/IHKaKHaYKa

21

22

Cpenpl oOuTanus u
HKOJIOTHYECKUE (PaKTOPbI

AOluoTtndeckue (HakTopsl.
JlaGopaTtopnast pabota Ne 3.
«Mopdodonornueckue
0COOEHHOCTH pacTeHU U3
pa3HBIX MECT OOUTAHUSI.
JlaGopaTtopnast pabota No 4.
«BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/863eafec

bubnuoreka [IOK
https://m.edsoo.ru/863eb10e

23

buotnyeckuedakropsl

bubmmoteka IIOK
https://m.edsoo.ru/863eb348

24

25

DKOJIOTHYECKUE
XapaKTEPUCTUKU MOMYJIALINH.
[TpakTnyeckas padora Ne 2
«IToacuét nI0THOCTH
MONYJISIUUNA pa3HbIX BUIOB
pacTeHuin»

Coo0b1ecTBaopraHu3MoB —
OMOIIeHO3

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/863eb46a

26

27

DKOJIOTHUECKUECUCTEMBI
(9KOCHCTEMBI)

OCHOBHBIC TTOKa3aTeIN
DKOCHUCTEMEI. DKOJIOTHYCCKHUE
nmupaMuJbl.

bu6nunorexa LIOK
https://m.edsoo.ru/863eb46a

bubnunorexa LIOK
https://m.edsoo.ru/863eb5fa




CBOICTBadKOCUCTEM.

Cyxkueccus

28 [TpupoaHBIEIKOCUCTEMBI 1

29 AHTpPONIOT€HHBIEIKOCUCTEMBI 1

30 buocdepa — 1 bubmmoreka [JOK
riobanbHasIKOCHCTEMa3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTUCYIIIECTBOBA 1 bubmmoreka [JOK
HUAOMOoCheps https://m.edsoo.ru/863ebd16

3 YenoseyecTBo B |
ounochepe3emin

13 Cocy1iecTBOBaHUETPUPOIbI U 1 bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE

34 teMbl «Coo011ecTBa u 1
SKOJIOTUYECKHE CUCTEMbBI»

OBUIEE KOJIMYECTBO YACOB 34 )5

10 [TIPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knacc/ [Tonomapésa 1.H., Kopuunosa O.A., Jlomununa T.E.; mox
penakuueit [lonomapéroii M.H., OO011ecTBO ¢ OrpaHU4EHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3marensctBO «lIpocBemienne»

* buonorwust, 10-11 xmaccewsl/ Auapeea H.JI., O61iecTBO ¢ orpaHIYeHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus, 11 knacc/ ITaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Tlon pen. Ilaceunuka B.B., Akunonepnoe o6miectBo «M3narenbcTBo
«IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1 ITonomapesa U.H., Kopunnosa O.A., Cumonosa JI.B. - buonorus. 10 knacc.
Metoauueckoe nocobue.- M., Benrana - ['pad, 2019;

2 ITonomapesa U.H., Kopaniiosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoauueckoe nocooue.- M., Benrana - ['pad, 2019

3 Ilonomapena W.H. buonorus. 10 knacc. Paboyas terpags. — M.;
«BenTana-I'pad».

4 Tlonomapesa U.H. buonorus. 11 knacc. Pabouas tetpans. — M.;
«BenTana-I'pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET

1. 1 «Equnas xomnexnus Hudposeix O0pazoBaTenbHbIX Pecypcony
(http://school-collection.edu.ru/).

2. 2 https://resh.edu.ru/subject/5/

3. 3 http://ebio.ru/ - DnekTpoHHBIN yueOHUK «buooTHs».

4. 4 http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kineTok

5. 5 http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

6. 6 http://evolution2.narod.ru/index.htm - sBomrOIUS

7. 7 http://nrc.edu.ru/est/r4/ - Guonoruveckas KapTuHa MUPa

8. 8 http://planete-zemlya.ru/ - [Inanera 3emis

9. 9 http://ecologysite.narod.ru/index.html - s3xonorus

10.10 http://bio-nica.narod.ru/index.html - 6uoHuK
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