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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTHM TEOPETUYECKYIO OCHOBY JUIS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEpNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHus @IOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yabTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIINX LENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbl CPEIHEro
obmero obpasoBanus B Poccuiickoit depepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuuke OMOJIOTHH, €€ 3HAYEHUHU B MMO3HAHUH KUBOM MPUPOJBI U 00ECIICYEHUH
CYILLECTBOBAHMSI 4esloBeuecKoro obmiectBa. COrjlaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Aa€T TpelCTaBlIeHHEe O IesIX, 00 obmiei
cTpaTeru OOy4YeHHs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBaMU
yueOHoro mnpeamera «buonorus», omnpeaenser o005A3aTebHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslenaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHHUsl YU4eOHOro Marepuana ¢ y4€ToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKM 00pa30BaTEIHLHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TMPEAMETHBIM pe3yjbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABaTEIbHOM
NeATeTbHOCTH/YUEOHBIX JEHCTBUM OOYy4YaroIMXCd MO OCBOCHHUIO COJICpPIKAHUS
OMOJIOrMYECKOr0 00pa30BaHUsl.

B nporpamme no ouosnoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) pean30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUI O 3J0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpPHUpPOIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUH O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAaHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOMN JKU3HU JUISl PEIICHMS MTPUKIIAIHBIX 3a1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS AKOJIOTUYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JAESTENBHOCTU 4YEJIOBEKa HAa COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH



yuebHoro npeamera «buosoTHs» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECIICUEHHUs
YCIIOBUH JIJIsl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3aau IKOJLHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTopasi mpeamnojaraetT ¢GopMuUpoBaHHe Yy OOydYarOIIUXCS
CIIOCOOHOCTH aIalTUPOBAThCA K U3MEHEHHSM JUHAMUYHO pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpa, paclIMpsieT U 0000IIaeT 3HAHUS O KUBOW Mpupone, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHM3alMd U 3BOJIIOLUH, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OpPMHUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOrO W 0Oe3omacHoro ooOpasa
YKU3HH, YKOJIOTHYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
Y YEIJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUSI UMEET TAKXKE JIJISl PEIICHUs] BOCTIUTATEIIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero oOpa3oBaHMs, COLMAIM3ALUA
oOyuaromuxcs. M3ydyenne Ouosorun odecrneynmBaeT yciaoBHs Uisl (hOPMUPOBAHHMS
WHTEJJICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U  HMHGOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KyJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buosiorusi» COCTaBUIM OCHOBY I ONpENEJeHUs MOAXOJO0B K OTOOpY U
CTPYKTYPUPOBAHHIO €r0 COJAEp’KaHWsA, IMPEACTaBICHHOIO B IIporpamme IIo
OHMoOTHH.

Otb60p coxepkanus ydeOHoOro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJX0Jld, B COOTBETCTBHH C
KOTOPbIM OOy4aroIuecs: JOJDKHbI OCBOMTH 3HAHUS W YMEHHMs, 3HAUUMblE JIs
dopMupoBaHus OOmIEeH KyJIbTYpbl, ONPEACNAIONINE aJ€KBaTHOE IIOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPBIE CIIy>KaT OCHOBOW J1Jisi (pOPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  TyYMaHH3AIUU
OMOJIOrMYeCcKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpX)aHUs Y4YEeOHOro maTepuajia B NPOrpaMme IIo
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
HBOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOLINE COAEPKATENbHbIE TUHNU: «bronorus kak Hayka. Meroasl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa ¥ MHOTrooOpasne OpraHu4ecKOro MHpay,
«OBONIIOLMS KUBON NPUPOJIBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



[lenr m3yuenus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJICHWE  OOYYAOMIMMHUCS  3HAHUSAMU O  CTPYKTYPHO-(PYHKITMOHATBHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © TNPUOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATH 3HAHMS /I TPAMOTHBIX JEUCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHME OOYYaIOIUMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
Uit (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAy4YHOTO IMMO3HAHWS, CTPOCHUH, MHOTOOOpa3ud U OCOOCHHOCTSX JKHBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHW3aIlNH, BBIIAOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MPOIECCe aHaIM3a JAHHBIX O TYTAX Pa3BUTHI B
OWOJIOTUY HAyYHBIX B3TJBIIOB, WAEH W TOAXOJOB K HM3YyYCHUIO JKUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHU3aIiH;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa JKHBOW TPHUPOJALI HAa OCHOBAaHWM 3HAHWUW W OIBITA, IOJTYYEHHBIX IIPH
W3yYEeHUHN OHOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JACSITENBHOCTH YeEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCIIUTaHWE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEIIOBEKOM >KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ITUIECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsI TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOMN KYJIBTYPHI, I (POPMUPOBAHUSA HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TIOCJIE/ICTBUI CBOCH NEATEIHLHOCTH MO OTHOIICHUIO K OKpPYKaIOIIeH cpere,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COONIIOJCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buonorusi», u3zydyaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTCIIBHBIM YYEOHBIM IMPEIMETOM, BXOASIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYyUYHBIE TIPEIMETHI.

Jlst m3ydenwnsi Onoaoruy Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 gyac B Henemo), B 11 kimacce — 34
yaca (1 yac B He/IeJ10).

COJEP)XAHUE OBYUYEHUA



10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKON, ICTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JaHHBIX).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, Jx. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcmosb3oBaHuE pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK IIpeaIMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHU3alUi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoCc(epHBIH.

JdeMoHCTpauu:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHUE KJIETKH.

XUMHYECKHN COCTaB KJIETKH. XHMUYECKHUE HJIEMEHTBI: MaKpPOAJIEMEHTHI,
MUKpPO3JIeMEHTBI. Bosia 1 MuHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BeEHIECTB B KieTke. [logmepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne OeTKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.

depmentsl — Ouonormyeckue Karanmmzatopbl. CrtpoeHue ¢epmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuu@uuyHoctb. KodepmeHnTsl. Butramunsbi.
OTnnuus pepMEHTOB OT HEOPraHUYECKUX KaTalIU3aTOPOB.



YrneBompl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30KCHpu003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW ToJMcaxapuibl  (Kpaxmaj, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  TpUrauuepuabl, QocPoaUnUAbl, CTepouasl. [ HapoduiabHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu saunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hyxmeornaer — MOHOMeEpHI
HyKJIenHOBBIX Kucjot. Ctpoenue u ¢yukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. Kietounas teopus — npuMep B3auMOAEUCTBUS
unen u paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yUYCHUS KIICTKHU.

Knerka kak wnenoctHas xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moisekyiasl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuotnyeckas. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas creHka Oakrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opradHouabl kietku: OIIC, ammapar ['ombmxw,
au30coMbl. [107yaBTOHOMHBIE OpPraHOM/Ibl KIETKU: MHUTOXOHAPHH, IUIACTHIBL.
[Ipoucxoxxknenne MUTOXOHApWM u TwiacTua. Bunbl mmactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKUA. OYHKIIUK OPTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sjpa: siaepHas o0010YKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIsann, M. IInelinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl n cxembl: «llepuoguyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoAb», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHune MoeKybI
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTEIbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUUECKON KIETKN,
«CTpoeHue spa KIEeTKn», « Y IeBOAb», «JIMnuas.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MUKPOMpPEMapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Jlabopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pPACTEHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuznenesiTeJJLHOCTH KJIETKH.

OOMeH BemIecTB, WU METa00IN3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPrUM B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTpOo(HBIN U reTepoTpodHbiii. Pons hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIETKE.

®ortocunTe3. CBeroBas U TeMHOBas (Qa3bl (oTocuHTe3a. Peaknuun
dotocunteza. dpdexTuBHOCTL PoTOoCHMHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KU3HU
Ha 3emuie. Biusinue yciioBuii cpefibl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIONIe OakTepuu. 3HaUYE€HUE XEMOCUHTE3a AJis
JKW3HU Ha 3eMJIe.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BHIJCICHHUE U
aKKyMYJMpPOBAaHHE DHEPrUU B KJIETKE. OTambl DJHEPreTHYEeCKOro OOMeEHa.
['muxonu3. bpoxkenwe u ero Buabl. KHUCIOpPOIHOE OKHUCIEHUE, WU KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JHK.
Peanmuzanusi reHeruueckoil wHGOpMaAlUM B KIETKE. | €HETHYECKHM KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubGocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpyChl. Uctopust oTkpeiTus BupycoB (/. 1.
NBanoBckuit). OCOOEHHOCTH CTPOCHMS W JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBACMBIC
Bupycamu. Bupyc mmmynoneduiura gyenoseka (BUY) — Bozoyautens CITM/]a.
OOpatHass ~ TpaHCKpuWIIIUS, peBepTaza W uwHTerpaza.  lIpodmmakTuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, . U. UBanosckuii, K. A. Tumupsizes.



Tabmuubr u cxembl: «Tunbl muTanusy, «Mertadomuzmy, «MUTOXOHAPHUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nukin Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Mojaens cTpykTypsl JTHK.

Tema 5. Pa3aMHokeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTAHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u Mutos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM HAa0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uTonoruyeckue OCHOBBI PAa3MHOKEHHSI M  WHIMBUAYAJIbHOTO  Pa3BUTHUS
OpPraHHU3MOB.

Henenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOOrMYECKU CMBICT MUTO34.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U mosioBoe. Bunbl Oecnonoro
Pa3MHOXKEHUS: JEJIEHHE HaJBOE, II0YKOBAHHWE OJHO- M MHOT'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBaHHE
OpPTaHU3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUU.

[TosoBO€ pazMHOKEHUE, €TO OTIIMNYHS OT OECIOJIOTO.

Meiio3. Cranuun meio3a. IIpoueccsl, nmpoucxonsiive Ha CTaausx Meiosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKHMHA CMBICT H
3Ha4YEHUE Meno3a.

['ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosoBBIE >K€J€3bl: CEMEHHMKH U SUYHUKU. OOpa3oBaHuE W Pa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
OCOOEHHOCTH CTpPOCHMS SWILEKIETOK M clepMaTo30uaoB. OmIogoTBOpPEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TUIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMUMHOYHOE). BrnusiHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pasButne pacteHuil. OHTOr€HE3 LIBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INM PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuier u cxembl: «DOpMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pACTEHUN», «BereratTmBHOE pa3MHOKEHHUE



pacteHui», «Jlenenne kineTku Oaktepuit»y, «CTpOEHHE TIOJIOBBIX KIIETOK),
«Ctpoenue xpomocombl», «Kierounsrii nukmy, «Pemmukamus JJHK», «Muto3y,
«Menosy», «Ilpsmoe n HenpsMoe pazBuTHE», «['ameToreHes y MICKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo30u/1bl
MJICKOITATAIOWIETO», «SHIEeKIIeTKa MeKonuTarmeroy, «Kapuoknnes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHue KIeTKn», MOJIEIb
JHK, monens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopHas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxX).

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Micropus pa3Butus reHeTUKHA. Ponb nuTonorun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKH. METOolbl TEHETUKH (TUOPUIO0JIOTMYECKUM,
HATOT€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKHIT). (OCHOBHBIE T€HETHYECKUE
noHATHsA. [ 'eHeTnYecKkas CHMBOJIMKA, UCIOJIb3yEMasi B CXeMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTaHOBIICHHbIE . MeHaenem.
MonorubpuiHoe CKpellMBaHuEe. 3aKOH €JAUHO0-00pa3usi TUOPUAOB TMEPBOTO
nokojeHusd. IIpaBuno JOMUHUpOBaHUS. 3aKOH paACLICIJICHUS IPU3HAKOB.
['unoresa yucrotel ramer. [lonHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBHCHUMOTO  HAacIleOBaHUS
npu3HakoB.  [luToreHeTHMYecKWe  OCHOBBI  JUTHOPUIHOTO  CKpEILIMBAHUSI.
Ananusupymolee ckpenpanue. Mcnonp30BaHne aHaIu3UPYIOLIEr0 CKPEIMBAHUS
JUTS OTIPEICIICHUSI TEHOTHIA OCOOH.

CueryienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CUEIJIEHHOMY HacJeJOBaHUIO TeHOB. HapylleHne ClenieHus reHoB B pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. | eHeTMYeCKue KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['oMoramMeTrHele W rereporameTHble oOpraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl K3MEHYMBOCTHU: HEHACIECTBEHHAS U HACJICACTBEHHAS.
Pomp  cpempl B HEHACIENCTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOIM(UKAIIMOHHONW U3MEHUYUBOCTH. BaprallnoHHBIN psia M BapuallMOHHAsT KPUBAs.
Hopma peakuumn npuszHaka. KonnuecTBEHHbIE M Ka4YE€CTBEHHBIE MPU3HAKH U KX
HOpMa peakiuu. CBoiicTBa MOAU(PUKATMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM Te€HOTUIMYECKas, W3MEHUYHUBOCThb. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 U TOJIOBOM TMpolecc — OCHOBa KOMOWHATHUBHOMW



M3MEHUYMBOCTUA. MyTarmoHHast U3BMEHUYNBOCTh. Kitaccudukanusi MmyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u nmpu4uHbl MyTalud. MyTtareHHbie (GakToOphbI.
3aKOH rOMOJIOTMYECKHUX PAOB B HacieAcTBeHHON n3MeHunBoctd H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorumn uemoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBeKa: TCHECATOTHYCCKUM, OTU3HCIIOBBINA, IINTOTCHETHICCKUM, OMOXHMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOe ONIPENIECIICHHE TE€HOTHIIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHnble 3a00jieBaHUS 4YEJIOBEKAa: T'e€HHbIE OO0JE3HHU,
0OJIe3HU C HACJIEJACTBEHHOM MPEIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comatnueckue W reHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMIBI
3I0pOBOI0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Heil. MenuKo-TeHETHYECKOEe KOHCYJIbTUPOBaHHE. 3HAYEHHE MEIULUHCKON
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U  €r0
LHATOI€HETUYECKAas OCHOBa», «3aKOH pACIICIUICHHS M €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpelluMBaHHEY,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmonencTBue AQJUICNIBHBIX TE€HOB», «le€HeTHYecKue KapTbl pPACTEHUM,
JKMBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTH», «Moau(puKalroHHas W3MEH4YMBOCTH», «HacimenoBanue pesyc-
daktopay, «l'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTH.

O6opynoBanue: MoAeIU-aNIIUKAIMK «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmunoe momuuupoBaHue», «Jurubpumnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKON M MHKpompemnapaT «Jpo3zodpuna» (Hopma, MyTauuu
(GhopMBI KPBUIBEB U OKPACKH Tena), repobapuii «I'opox moCeBHON.

JlaGopaTopHble U NpaKTHYECKHE PadoOThI:

JlabopatopHas pabora Ne 5. «3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W
JTUTHOPUHOTO CKPEIUBAHUS y TPO30( I HA TOTOBBIX MUKPOTIPEIIapaTax.

JlaGoparopHas pabota Ne 6. «M3ydenue MoaupuKaliMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuid y 1po30¢uisl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
VYuenne H. W. BaBunoBa 0 1eHTpaXx NPOUCXOXKJICHUS U MHOT000pa3us
KYJbTYpPHBIX pacTeHuM. LIeHTpbl MPOUCXOKACHUSA AOMAIIHUX KUBOTHBIX. COpT,
OpO/1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKIUU. MacCoBbIi U MHAUBUAYAIBHBIN OTOOPHI B
CEJICKUMU pPACTEHHM M KUBOTHBIX. OLEHKa 3KcTepbepa. bIu3kopoAcTBEHHOE
cKkpemuBaHue — WHOpuAWHT. Ywucras nuHusA. CKpemyBaHWE YHCTHIX JUHUH.
['ereposuc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUIMHT.
Otpanéunas rtulOpuausanus U €€ ycnexu. VCKycCTBeHHBbIH MyTareHe3 W
MOJYYEHHUE TOJUIUIONJOB. JIOCTMXKEHHSI CENEKIMU PACTECHHM, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTrexHonorus kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOunantHo JIHK wu Tpancrennnix opranuszmoB. Kierounas
uHxeHepus. Kiletounble KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KinonupoBanne BBICOKONPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojornyeckue W 3tudyeckue  npodmembl. MO  —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunios, . B. Muuypun, I'. [I. Kapneuenko, M. .
NBaHOB.

Tabnuupl 1 cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMaliHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenuniiy, «Otnanénnas rudpuausanusy, «PadoTel akagemuka M. @. MiBaHoBay,
«lomummongus», «OOBEKTH OuOTEexHONOTUN», «KieTouHble KyIbTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISKH TUIOJ0B M KOPHETLIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHmi, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

Okckypceust «OCHOBHBIE METOJABbI U JIOCTHXKEHHUSI CEJIEKIMU PACTEHUU H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBoIIOLIMOHHAA OHOJIOTHS.

[IpennochUlIki BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPHUHU. ODBOJOLMOHHAS
Teopusi U €€ MecTo B Ouosoruu. BnusiHue 3BOJIOIMOHHOW TEOPHUH HA Pa3BUTHE
OHOJIOTUHU U APYTHUX HaYK.



CBuzerenscTBa HBOMIONUU. [laleOHTOIOTMYECKHE: IOCIIEI0BATEIbHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, TEPEXOIHbIE (DOPMBL
buoreorpagudeckue: cxoacTso u paznuune ¢payH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M pPa3ivuus SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYJVMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKHX IyTell Yy BCeX
OpTaHU3MOB.

OomonnoHHass Teopuss Y. [apBuna. IIpeAnoChUIKM BO3HUKHOBEHHUS
napBuHU3Ma. JIBHKyLIME CHUJIBI 3BOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAS] W3MEHUYMBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

Muxkpossosrorus. [lomymnsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBrxymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTallMOHHBIN
npoluecc U KOMOWHATHBHAas M3MEHYMBOCTh. [lomynsiliMOHHBIE BOJHBI U JAperd
reHOB. M301us 1 MUTrpanus.

EctecTBeHHbIil 0TOOp — HampaBistonmii  ¢gakrop sBoionud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BotoUUU. [Ipumepsl
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-aAaNTAL|H.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

Makpossomoniust.  Popmbl  3BOIIOLUMU:  (UIETUYECKas, JAUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUN.

[IpoucxoxkaeHne OT HEeCNEeUMaNIN3UPOBAaHHBIX MpenkoB. lIporpeccupyromas
crienuanu3anus. AIanTUBHAS pandalysl.

JdeMoHCTpauu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabnuup! u cxembl: «Pa3BuTHE OpraHNyYecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  KHBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  OOpbObI 32
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrOo0Opasue COpTOB PACTCHHIDY,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsimum»,  «MyTtarmonHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Uanoamantaumu», «OO0mas aereHepauus,
«/IBmkymue cunsl dBomoonun», «Kapra-cxema wapumpyra nyremectBus Y.
JHapsuna», «boppba 3a cymectBoBaHue», «IIprcmocobIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUT000PA30BAHUE.

OO6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U ceMsH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCIIOCOOJIECHUN Y



KUBOTHBIX», MOJENh «OCHOBHBIC HAIMPABICHUS JIBOJIIOIUNY, 00BEMHAS MOJCIbH
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, Koiekuus «DPOpMBI COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX W pacTeHWil», ™onenp ammmkauus <«llepexpécr
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYIIKAY, MUKponpemnapat «Jlpo3odunay (Hopma, MyTaruu (GOpMBI KPHUIEEB U
OKpPACKH TeNa).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOPGOJIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4dHble TpPEACTABICHUS O 3apOXKICHHM KW3HU. HaydHble THIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 M TMaHcHepMus. XUMHUUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIepuMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BoIIOIMU. HavanbHbIe ATarbl
ouonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM W HMX 3BOJIIOIU.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa U €€ MNepuoabl: KEMOPUICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUN.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa ®W €€ TMEepuoAbl: MaJCOr€HOBBIM, HEOIECHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTUKa KJIMMaTa W reoJornyeckux mpoieccoB. OCHOBHBIE ITallbl
HBOJIIOIIMU PACTUTEIBHOTO M JKMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUW u
KUBOTHBIX. [TosiBIIeHME, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak oTpaxeHue 3BoJiouud. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3Butue mpeacTaBieHuil o
MPOUCXOXKJICHUHM YesoBeka. MeTroabsl u3ydyeHus anTponorene3a. CxolcTBa U
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHUeCKOe MOJI0KEHNE YeIOBEKa.

JBwxymue  cuiabl  (pakTtopsl) — aHTpomnoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 JKHU3HH,
M3TOTOBJICHUE OPY/IUI TPya, MBIIILICHHE, PEYb.

OCHOBHBIE CTaIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpajJonuTeku, Yenosek
yMenbi, YenoBek npsMoxonsuui, YenoBek HeaHAepTanbCkuu, UYenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAHMS, 00JIacTb
pacrnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.



Yenoseueckue pacel. OCHOBHbIE  OONBIIME  pachl:  €BPONEOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUalibHAs),  MOHTOJIOUIHAS
(a3maTcko-aMepukaHckas).  UepTbl  NPUCHOCOOJIEHHOCTH  MPEACTAaBUTENEH
YeJIOBEUECKUX PAc K YCJIOBHSM CYIIECTBOBaHMS. EIWHCTBO udenoBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuubl u cxembl: «Bo3HukHOoBeHHe CoOJIHEUHOUM cucTeMbl», «Pa3putue
opraHudeckoro Mupa», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «COBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHSI YEIOBEKAa U YEJIOBEKOOOpA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJECOHTOJOTHYECKMX HAaXOJIOK  IPEAKOB
COBPEMEHHOI'0 YeJIOoBEKa», «/[peBHeimme sroan», «JpeBHue monn», «llepsbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTaiblld, KPOMAaHbOHLA), CIEHOKH WIH
U300paKeHHsl KaMEHHBIX OpYAMH MEpBOOBITHOIO YeJIOBEeKa (KaMHHU-YOMIEPHI,
pyommta, ckpebiia), TEOXpPOHOJOTHYECKas TaliuIa, KOUICKIUs «DopMbl
COXPaHHOCTH UCKOIIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «/M3ydeHue MCKOMAaEMbIX OCTAaTKOB PACTCHUN U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcusi «IBOJIONUSA OPTaHUYECKOr0 MUpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3fenbl 3KOJOTHA. MeTObl 3KOJIOITMYECKUX
UCCJIEIOBAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTnueckue, OHOTHYECKHME M aHTpONoreHHble. JlelcTBUE HKOJIOrMYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKXHOCTb. DoTONEpruoan3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckre puTMBL.

buotnueckune (bakTopsI. Bunget  OnoTMueckux  B3aMMOJCHCTBHIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus,
MyTyajau3M, KOMMEHCAJIMU3M (KBapTHUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHE OUOTHMYECKUX B3aMMOJEHUCTBUM 7Sl CYIIECTBOBAHUS
OpPraHM3MOB B MIPUPOJHBIX COOOIIECTBAX.



OKOJOTMYECKHE XapaKTepUCTHKH mnomyiasuuu. OCHOBHBIE TOKa3aTelu
MOMYJSAIMHA: YHUCICHHOCTh, IJIOTHOCTh, POXKJIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
murpanus. JJnHaMuka YMCcIeHHOCTH TOMYJIALNN U €€ PeryIIsIIys.

JdeMoHCcTpanuu:

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

Tabmumpr u cxembl: kapTa «[Ipuponusie 30Hb1 3emmn», «Cpeapl oOUTaHUA
opranu3moBy», «®otonepuonuzm», «llomynsauum», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTU NOMYJISUU HHPY30puu-Ty(penbkuy, «IlumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckue 0coOOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISAIUN pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOLEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (muimeBasi). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkosornueckre cuctemsl (3kocucteMsbl). [loHsATHe 00 »>KocHcTeME W
ouoreorieHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIrUU B IKOCHCTEME.
Tpoduyeckue (muiieBble) YPOBHM SKOCHUCTeMbl. [luieBble LIEMH U CETH.
OcCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MNPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKLUMH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYHBOCTD, CAaMOpETysnusi, pazsutue. CyKieccus.

[TpuponHble SKOCHUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMa XBOHHOTO
WJIA LIMPOKOJINCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycTOMYMBOCTH »dKocucTeM. CoXpaHEHHE
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0ampHON JKOcHUCTeMBbl. J[MHammudeckoe paBHOBecHWe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXMMUYECKUE IIUKIIBI JIEMEHTOB (yriaepoaa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.



CocyiiecTBoBaHMe PUPOJIBI U YeJIOBEYECTBA. Coxpanenue
Oropa3zHo00pa3us Kak OCHOBA YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMH M HMX HCHOJIb30BaHuE. JlocTmxkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumpr u cxemsl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«I[Ipupoansie coobmecTBa», «llenn nuTaHus», «IKoOJOTHMYECKas NHpPaMUIay,
«buocpepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO JiEca», « IKOCHCTEMA
XBOMHOro seca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECWCTBHS HAa Ipupoay», «BakHenmme HMCTOYHHKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BaxkHe#IIass cOCTaBISAIOIIAs
ouocoeps», «Pakropbl Aerpaganuu nousy, «llapHukoBsiil 3pdexT», «PakTophl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: MoJienb-anmvkanus « TunuuHele OHOILIEHO3bI», TepOapuii
«PacturenbHble coobmiecTBa», kKomiekuuu «buonenosy, «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYyp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PAa3HBIM SKOJOTMYECKUM IpyINIaM OJIHOTO BHJA,
Kpacnas knura Poccuiickoit ®enepannu, u300paxKeHUs: OXpaHAEMbIX BUIOB
PacTeHUN U )KUBOTHBIX.

[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA ITPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacuo ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOCHHUs  OOy4YaloIMMHUCA TporpaMM CpeaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUA MpeameTra «bHoIorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYArONIUMUCS POCCUHCKOMN
IPKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpEACICHUI0, HaJlUuyMe MOTHUBAIlMU K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUA OUOJIOTHUYECKOTO
3HAHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, TIPUCYIIIUMU CHCTEME



OMONIOTHYECKOTO  O0pa3oBaHUs, HAIMYHWE DSKOJOTHMYECKOTO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOCHUS mpeamMeTra «bruonorus» AOCTUTAKOTCA B
CIUHCTBE YYCOHOM M BOCIHUTATEIBHOM JIESITCIHBHOCTH B COOTBETCTBHHM C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B OOIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHMS, CAMOBOCTIMTAHHS U
CaMOpAa3BUTHUA, PpA3BUTUA BHYTPEHHEH TMO3WLIMU JIMYHOCTH, NATPUOTU3MA,
YBOKEHHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY TPyJa U CTapllIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickorr denepainuu, npupoac u
OKPYKaIoUIEH Ccpeie.

JIngyHOCTHBIE pE3yibTaThl OCBOSHMsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OIBITA U OIbITA ACATCIBHOCTH B IMPOIECCE pEalv3alyd OCHOBHBIX HAIPaBJICHUMN
BOCITMTATEIILHON JAESITEIbHOCTH, B TOM YHCJIC B YAaCTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KCHHUE
3aKOHa W MIPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUM YYEOHBIX U TMO3HABATEJIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3MIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUIX HEOOXOIUMOCTHh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM MOJI0KECHHEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBLHBIX U MCCJIEAOBATEIbCKUX 3aja4, YBaXKUTEILHOTO
OTHOIIICHWS K MHEHHUIO OIIMOHEHTOB MpPU OOCYXJCHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOWU W BOJOHTEPCKOU JESATEIBHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTD POCCHUICKOM rpaxJaHCKON UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEpPE]



Ponunoy, ropmoctm 3a CBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJbTYpY,
IPOLIJIOE U HACTOSIIIEE MHOIOHAIMOHATILHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOAHOMY HACIIECIUIO U MaMSITHUKAM MPUPOJIbI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCUICKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OHOJOTMM, NOHMMAaHUS 3HAYEHHA OWOJIOTMM B IO3HAHUHU 3aKOHOB
IPUPOABL, B AKU3HU YEJIOBEKA U COBPEMEHHOIO O0ILIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3ammute OTedecTsa,
OTBETCTBEHHOCTb 32 €0 Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OLIEHMBAaTh CUTYallMI0 U NPUHUMATh OCO3HAHHBIE PEILCHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOr0O OyAYyLIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJMTEISIM, CO3/JaHNUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHHM C
TpaguuusamMu HaponoB Poccuy;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;

NOHMMAaHUE AMOLIMOHAJIBHOTO BO3JEHCTBHS )KUBOW IPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTy YU

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza >KU3HU
(310poBO€  mHUTaHME, COOJIOJEHHME TUTHEeHUYECKUX TpPaBHWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryJsipHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NMOHMMAHUE 1EHHOCTU MPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAlUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpeOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTePCTBa, TPY0JII00uE;

FOTOBHOCTb K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOTUYECKOM W COLMAIbHOU
HaIpaBJIeHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATENIHHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;



WHTEPEC K pa3uyHbIM cdepaMm mpodhecCHOHATBHON AESTENHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccuu U peaTu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIIEHUE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB M OLIGHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHUE TJI00ALHOTO XapaKTepa 3KOJIOTHYECKHX MpOOJIeM W MyTel uX
perieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble MpPU HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWwiI  TOBEACHUS B MPUPOJE,
HaIMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMAaxX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HENpUsITHE JEHUCTBUN, TMPUHOCALIUX Bpel  OKPYKaroIIeH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUECKHE
MIOCJIC/ICTBUS MPEANPUHUMACMBIX ACHCTBUHN U TIPEIOTBPAIIATH UX;

HAJIMYKUE PA3BUTOTO IKOJIOTHYECKOTO MBIIIUICHUSI, YKOJIOTHYECKON KYJIbTYpHI,
OTIbITa NeSATEeTLHOCTH AKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSA MMHU B ITO3HABATEIIbHOM, KOMMYHUKATUBHOW WU COIUAJIBHOW
MIPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUUYCCKOMN NEATCITLHOCTH YKOJOTHICCKOMN
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW M OOIICCTBEHHOW IMPAKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHKUE S3BIKOBOM M YHUTATEIBCKON KYJIbTYpBl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CcrnenuPpuKku OWOJIOTUM KaK HAyKd, OCO3HAHUsA €€ pOJu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUs] 00 OKPYXalolleM MHpPE KaK O €IWMHCTBE IPHUPOJbI, YeOBEKa U
oOIecTBa, B TO3HAHWHM TPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPoOIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOW IUBHIIA3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS Pa3BUTUS MEAMIMHBI, CO3/aHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIlaTh PECYypCHbIE  MPOOJEMbl  pa3BUTHUS
YEJI0BEUECTBA, MMOUCKA MyTEeH BHIXOAA U3 TI00ATBHBIX YKOJOTHYECKUX MPOOJIeM U



o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY — pa3BUTHUIO,  PAlMOHATBLHOMY
WCITOJIb30BAHUIO TPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHMW B LEIAX
NOBBIUIEHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTu (HyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoit
IpU U3YYCHUH OUOJIOTHH;

IIOHMMaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMble 3HAHMUA JJIs aHaiu3a u
OOBSICHEHMSI SIBICHUI OKPYXAlOIIEero MUpa U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIBIO MTOTYyYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS Jis
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHHE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO NESATEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHHSI yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMble IS (OPMHUPOBAHUS MHUPOBO33PEHHS OOYHAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IeHayYHbIC TTOHSTHUS, OTPAXKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEUU(PHUKY METOJO0B TO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4dHbIH (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccilenoBaHue,  HaOMIO/eHWe,  HW3MEpPEHHE, OKCIePUMEHT ©  JAPYTHX),
YHUBEpCalIbHBbIC Yy4eOHBbIC JeWcTBUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH ¥  COIMAJbHOM KOMITETCHIIMH OOYyYalOIIUXCsA, CIIOCOOHOCTH
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MHUPOBO33PEHUYECKME 3HAHWS W  yHUBEpPCaJbHbIE yYeOHbIE JEUCTBUS B
MO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpPEIHEro OOIIero
00pa3oBaHuUs JIOJDKHBI OTPaXkKaTh:

OBJaanenne YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJIbHBIMHU
NefCTBUSMM:

1) 6a3oBbIe JJOrHYECKHE e CTBUS:



CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONb30BaTh TMPU OCBOCHUU 3HAHUN TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cUHTE3a, CPaBHEHMS, KiIacCU(pUKAIIU, O00OIICHHS ), pACKPBIBATh CMBICT
OMOJIOTUYECKUX MOHATUM (BBIAENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C APYTUMU TOHATUSAMU);

OTPENENATh LENN JACSITENbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAKTOB U SIBJICHUIM
YKUBOW TIPUPOJBL;

CTPOUTH JIOTHYECKHWE pPAaCCYXACHUA (MHIYKTHBHBIC, JEAYKTUBHBIE, TIO
aHaJIOTWHN), BBIBISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUCHMS;

OPUMEHATh  CXEMHO-MOJEJBHBIE  CpEeAcTBa ISl NPEICTaBJICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMUYECKUX OOBEKTax, a
TakK€  TNPOTHUBOPEYM  pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3iMYHBIX
UH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHUs NPOOJEeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  pPEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX PoOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MIPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pPELICHHsI MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOIOB MIO3HAHUS;

UCTIONB30BaTh pAa3jMuHbIe BUABI JEATEIBHOCTH MO TOJIYYECHUIO HOBOTO
3HAHWs, €ro WHTEPIPETANH, MPeoOpa30BaHUI0 W TMPUMEHEHUIO B YYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHITHSIMH U METOJIaMHU,

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aaady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;



aHANIM3UPOBaTh IIOJIyYEHHbIE B XOJE PpELICHHUsS 3aJayd pPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBII TOUCK MEPEHOCa CPEeACTB M CIOCO00B
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh NEPEHOCHUTHh 3HAHUS B IMO3HABATEIbHYIO M MPAKTHYECKYIO OOJACTH
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJIE€U, IpeUlaraTh OPUTHHAIbHBIE MOJIXOJbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HUCTOUHUKAX MH(OpPMAIMU (TEKCTEe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B VHTepHeTe), aHaIU3UpOBAThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHHS, KPUTUUECKU OLICHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(GopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3JIMYHBbIE METObI MPU MOUCKE U
orbope Ouosornyeckoil MHpopMalnu, HEOOXOAUMOM ISl BBIIOJHEHUS Y4€OHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOJb30BaHUS HMH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIOJIb30BAaHUS PA3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMy  TNpEICTaBICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIONIb30BaTh HAy4yHBIH #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko HWHPOpPMALMEH: TPUMEHATH XUMHUYECKHE, (U3NYECKue W
MaTeMaTUYeCKUe 3HaKW W CUMBOJIBI, (HOpMyJbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHWA U 3alIUThl  HMH(OpMAIINH,
nH(OPMAITMOHHONW 6€30MaCHOCTH JINYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH A€ CTBUSIMM:

1) obmeHue:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKa3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBINOJHEHUS MNpeaiaraeMon
3aJ]auM, YUYUTBIBATh MHTEPECHl U COIJIACOBAHHOCThH MO3MLMHA APYTUX YYaCTHUKOB
JUAJIOTa WM JUCKYCCHUH);



pacro3HaBaTh HEBepOalbHbIE CpEJCTBa OOIICHMs, TMOHUMATh 3HAYCHUE
COLIMAJIBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS U B3aUMOJCUCTBUS, MOHUMATh
HaMEpEHUs JIPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasl IesITeJIbHOCTh:

MIOHMMATh U HMCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboOThI MPU PEIICHUH OMOJIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUSA NP PEIICHUN Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy M METOJbl COBMECTHBIX JCHCTBHM C y4€TOM 00IIuX
MHTEPECOB M BO3MOYKHOCTEN KaXKJOr0 YJI€HA KOJUIEKTHUBA,;

OpPUHUMATh L€  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHCTBU,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIAaThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHMBaTh HWJEU C TO3WLUUKA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

OgByaieHue YHMBEPCAJIbHBIMH PeryJISTUBHBIMU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ui BBIABICHUS MpoOOJIeM M HX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU 1I€JIEBbIE M CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKMBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIIbHOMN
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pELICHUS MpodsieMbl €  YYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIUYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKON HPYyAHIIMH B
pa3HbIX 00JIaCTAX 3HAHWW, IMOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  T[O3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEWCTBUM M MBICIUTENBHBIX IIPOLECCOB, HUX pE3yJbTaTOB H
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM IJIsl OLEHKM CUTYyallud, BbIOOpa
BEPHOT'O PEILIECHUS;

YMETh OLIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUIEHUS MO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IIpH AaHAINA3E PpPE3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMeHThl APYIHMX MpU AaHAIM3E pe3ylbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMH JPYroro 4eaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OcBOeHHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IeHCTBUN MO OCBOEHHUIO, MHTEPIIPETALIMM U
npeoOpa30BaHUI0 3HAHUM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CHUTyallUsAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosorueid. B mporpamme mpenmMerHbie
pe3yabTaThl MPECTaBICHbI M0 TOJaM 00yUYeHHs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsS ydueOHOro npeamera «buonorus» ¢ 10
KJlacce JOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTHHBl MHMpa M HAyYHOI'O MHMPOBO33PEHMS, O BKJIAJIE POCCHUHCKHX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpBbIBaTh COJAEPKAHWE OHUOJIOTMYECKUX TEPMHHOB M IOHATHUI:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB U MpEeBpaIlCHHE
DHEPrUM), TOMEOCTa3 (CaMOperyJssilys), ypOBHEBask OpraHU3alisl KUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKINS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JIaraTh OWOJIOTMYECKWE TEOpUH (KJIETOYHAsA, XpOMOCOMHas,
MyTallMOHHAs, IIEHTpaJibHas JOorMa MOJeKyJIsspHOH Ouonorun), 3akoHbl (I
Mennensa, T. Moprana, H. 1. BaBunoBa) u yueHnus (o 1ieHTpax MHOrooOpasus u
MPOUCXOKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB U SIBIICHMI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE MOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA W 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB M MPEBPALLEHUS SHEPTHHM B KIETKe, (POTOCHUHTE3A,
IUIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHMS, WHIAUBUIAYAJIBHOIO pa3BUTHUS  OpraHu3ma
(oHTOTEHER);

yYMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHUS] OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NMPUHATHS MPAKTUYECKUX PELICHUH B MOBCEAHEBHOMU
XKHU3HU C 1eJpl0 obOecrieyeHus Oe30MacHOCTH CBOETO 370pPOBbs U 3/10pPOBbS
OKPY>KaIOIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKpYXKarolei
OPUPOJIHON cpene, MOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JTOCTHXKEHUN
COBPEMEHHOU ounonoruu 17} OMOTEXHOJIOTHI Il PalMOHAIBHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHUE peIlaTh »JJIEMEHTAPHbIE T'E€HETUYECKHWE 3aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIlMBAaHUE, CLEIJICHHOE HAacJelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHUIHOTO CKpPEIIMBAaHUS JUIsl TpeCcKa3aHus HacJeIOBaHMS MPU3HAKOB Y
OpraHNU3MOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MpaKkTUYECKHe padoThl, COOIIOIAThH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HWHTEPIPETHUPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast 6MOJIOrMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTrO Tpenmera «buonorus» 6 11
Kacce NOJIKHBI OTPAXKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUA O MECTE U POJIM OUOJIOTHH B CHCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHON €CTeCTBEHHO-
HAay4YHOU KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAITBHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUM:
BU/I, TIONYJISAILUS, TeHO(MOH, SBOJIOLMS, ABUKYIUE CUITBI ((PAKTOPHI) IBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, JKOJOTHYECKUE (PaKTOPBHI,
DKOCHUCTEMA, MPOJYIEHTHI, KOHCYMEHTBI, PEAYLEHTbl, UENU MUTaHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoapimieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBiICHUN U
nyteit sBomonuu A. H. CeepiioBa, yuenusi o ouochepe B. 1. Bepnanckoro),
ONPENIENATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOJICHHE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHHUM, OpPraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIABW)KCHHE  TUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXAY HCCIECIYEMbIMU BEIMYMHAMU, OOBSICHEHHUE TMOJYyUYCHHBIX
pE3yJAbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUN W 3aKOHOB, YMEHHUE
JIeTIaTh BBIBOJIbI HA OCHOBAHUU MOJYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJIOB, TOMYJSIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOTeOIIEHO30B M DKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACJIEICTBEHHOMN
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOJEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpPEeHOCca
BEIIECTB W TIOTOKAa HHEPrMM B HKOCHUCTEMAaX, AHTPOIOTC€HHBIX HM3MCHEHUN B
HPKOCHUCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OUOTCOXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JUIsl OOBSICHEHMS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIs1 MPUHATUS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
JKU3HU C I1IeJIbI0 oOecreueHuss O€30MacHOCTH CBOETO 3J0POBbSI M 3JI0POBBS
OKPY>KAIOIIUX JIFOJIeH, COOJIIOICHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKPYKarOIIeHh
IPUPOTHON cpesie, MOHUMaHHWE HEOOXOIMMOCTH WCIOJIb30BaHUS JTOCTHUKEHUIN
COBPEMEHHOM OMOJIOTHUH JIJIsl PAIIMOHATILHOTO TIPUPOIO0TIOH30BAHUS;

YMEHHE peliaTh 3JIEMEHTApHbIE OMOJIOTUYECKUE 3aJ]aud, COCTABISATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B IKOCUCTEMAX (1€MW MUTaHUS);

YMEHUE BBIMOJIHATh JIA0OpATOPHbIE M MpakTUYECKue padoThl, COOIIOIAThH
npaBuiia npu padoTe ¢ y4eOHBIM U J1aOOpaTOPHBIM 000PYA0BAHUEM;



YMEHHE KPUTHYECKH OIEHUBAaTh U HWHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBa MAacCOBOW MHGOpPMAIIMHU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  IJOOAlIbHBIE  JKOJOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTHU, (POPMUPOBATH IO OTHOUIEHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJIOTUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUNHBIN anmnapar OMOJI0ruu.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiioB (undposbie)
n/n ¥ TeM NPOorpamMmbl KosinyecTBo yacoB  oOpa3oBaTesibHBIE
pecypchl
K II
Beero OHTPOJIbHbIE pPaKTHYeCKHe
padoThI padoThI
bu6mmoreka [IOK
1 b 2 0.5
HOTOTILT Kak Hayka https://m.edsoo.ru/7f41c292
5 JKuBbIE CHCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHWYECKUN COCTaB U 8 1 bubmuorexa [JOK
CTPOCHUE KIIETKH https://m.edso0.ru/7f41c292
4 JKuzHenesTeabHOCTD 5 bu6mmoreka [IOK
KJIETKU https://m.edsoo.ru/7f41c292
PasmHOXeHuEe 1
bu6mmoreka [IOK

1
> HHMBHAYAIIEHOC S https://m.edsoo0.ru/7f41c292

Pa3BUTHEC OPraHU3MOB

HacneacTBeHHOCTD U

bu6mmoreka [JOK
6 mswermsocTy 8 15 https://m.edso00.ru/7f41c292
OpPTraHHU3MOB
7 Cenek1usi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [JOK
8 Pesepaiioe Bpens . https://m.edso0.ru/7f41c292
OBIIEE
KOJIMYECTBO
YACOB IIO 34 0 4
I[TPOI'PAMME
11 KJIACC

Ne HanmenoBanue Konu4yecTtBo yacoB  DJIeKTPOHHBIE


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

n/n

pa3aesioB U TeM
NPOrpaMmblI

Beero KonTpoibHbie
padoThI
OBOJIIOLIMOHHAS
ouoJorus
Bo3aukHOBEeHUE U
pa3BUTHE )XKU3HU Ha
3emite
Opranusmel 1
OKpY>Karolas cpefa
CooOmrecTBa u
DKOJIOTHYECKHUE
CHCTEMBI

PesepBHoe Bpems

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHUME

10

e

n/n

34

KJIACC

Tema ypoka

KoHTpoJbLHBIE
Bcero P
padoThbI

buonorus B cucreme
HayK

MeTto/1pl T0O3HaHUS
YKUBOU IIPUPOLBL.
[TpakTryeckas pabora
Ne 1 «Mcnonb3oBanue
Pa3IMYHBIX METOIOB
IIPU U3YYCHHUH

IIpakTnyeckue
padoThI

KoauuectBo
4acoB

IIpakTH4eckue

padoThI

(uudposBbie)

oOpa3oBaTejibHbIE
pecypchbl
1 bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74
05 but6mmoreka [IOK
' https://m.edsoo.ru/7f41cc74
1 bubnuorexa [IOK
https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
https://m.edsoo.ru/7f41cc74
2.5

0.5

HU3y4eHust

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a

bubnunoreka LIOK
https://m.eds00.ru/863e6122



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

10

11

12

13

OUOJIOTUYECKUX
00BEKTOB»

buonornueckue
CHUCTEMBI, IIPOLECCH] U 1
UX U3y4EHHE

XUMHUYECKHUH COCTaB
KieTku. Bona u 1
MUHEpaIbHBIE COJIH

benku. CoctaB u
CTpOeHHE OEIKOB

PepMeHTBI —

OMOJIOTUYECKHEC

KaTaJn3aTophl.

JlaGopaTopHas pabota

Ne 1 «M3yuenune 1 0.5
KaTaJIMTUYECKOU

aKTUBHOCTH (pepMEHTOB

(Ha mpuMepe aMusa3bl

WJTU KaTajasbl)»

VYrieBoanl. JIMnuabl 1

HyxnenHossie
KUCI0Thl. ATO

HcTopus u metoasl
W3YYEHHUS KIIETKU. 1
Knerounas reopus

Kerka xak 1einoctHas
JKXHuBas1 CUCTEMaA

Crpoenue

3YKApUOTHYECKON

kieTku. JlabopaTopHas

pabota Ne 2 «3yuenue

CTPOCHUS KIIETOK

pacTeHuM, )KUBOTHBIX, 1 0.5
rpuboB U OakTepuit mox

MHUKPOCKOIIOM Ha

TOTOBBIX

MHUKpOIpenaparax u ux

OITFICAaHHE»
OOMeH BeIeCTB WIH 1
MeTad0In3M
doTocuHTE3. 1
XeMOCHHTE3

bu6nmoreka [IOK
https://m.edsoo.ru/863e6564

bu6mmoreka [IOK
https://m.edsoo.ru/863e674e

bubnunorexa LIOK
https://m.edso00.ru/863e6b72

bubnunoreka LIOK
https://m.edso0.ru/863e6b72

bubmuoreka [{OK
https://m.edso00.ru/863e6870

bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK
https://m.edso0.ru/863e6e88

bubmuorexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716¢

bu6mmoreka [IOK
https://m.eds00.ru/863e766¢

bu6mmoreka [IOK
https://m.edso00.ru/863e7c98



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

14

15

16

17

18

19

20

21

22

23

24

25

DHepreTUYecKuii 0OMeH 1

JKU3HEeHHBIN UK

KineTku. [enenue

KJIeTKH. MuTo3.

JlaGopaTtopHnas pabota

Ne 3 «HabGnroaenue 1 0.5
MHTO3a B KJIICTKaX

KOHYHMKA KOpEIIKa JTyKa

Ha FOTOBBIX

MHUKpOIIpenaparax»

buocunres Oenka.

Peakuusa marpuysoro 1
CUHTE3a
Tpancnsuust — 1

OnocuHres Oeika

Hexnerounsie popmbl
’KH3HU — BUPYCHI

®DopMBbI pa3MHOKEHUS
OpraHU3MOB

Meiio3 1

O6pa3zoBanue u

pa3BUTHE MOJIOBBIX

KIIETOK.

OnogoTBOpEHHE.

JIaGoparopHas paboTa 1 0.5
Ne 4 «3yuenune

CTPOEHUS TOJOBBIX

KJIETOK Ha TOTOBBIX

MHUKpOITpernaparax»

NuausunyansHoE
pa3BUTHE OPraHU3MOB

['eneTnka — Hayka o
HAaCJIE€NCTBEHHOCTH U 1
N3MCHYUBOCTH

3aKOHOMEPHOCTH
HaCIICTOBAHMS

MIPU3HAKOB. 1
Monorubpumnoe
CKpeIIBaHHE

Jurubpunxoe
CKpeIlMBaHHE. 3aKOH

bubmuoreka [JOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bubmuorexa [JOK
https://m.edsoo.ru/863e796e

bubmuorexa [JOK
https://m.edsoo.ru/863e796e

bubnunoreka LIOK
https://m.edso00.ru/863e7540

bubnunoreka LIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo0.ru/863e831e

bu6nunorexa LIOK
https://m.edsoo.ru/863e7f4a

bubmnoreka IIOK
https://m.edso00.ru/863e81b6

but6mmorekxa [IOK
https://m.eds00.ru/863e8436

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f2

bubnunoteka LIOK
https://m.eds00.ru/863e8878

bubmuoreka [JOK
https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

28

29

30

31

32

HC3aBUCHUMOI'O
HacJIeaJ0BaHUsA
IMPHU3HAKOB

Cuennennoe
HacJIe/I0BaHHE
MPU3HAKOB.
JlaGopaTopHnas pabota
No 5 «M3yuenune
pEe3yIbTaTOB 1 0.5
MOHOTHOPUAHOTO U
JUTHOPUIHOTO
CKpEIIUBAHUS Y
JPp030(hUITBI HA TOTOBBIX
MUKpOIIpEnapaTax»

I'eneTuka momna.
Hacnenosanmne
MPU3HAKOB,
CHCINICHHBIX C IIOJIOM

N3MeHUYnBOCTSE.
HenacnencrBennas
U3MEHYUBOCTD.
JlaGopaTtopHnast pabota
Ne 6. Uzyuenue
MOAU(UKAITMOHHON
M3MEHYHMBOCTH,
MOCTPOEHUE
BApUALIMOHHOTO psifa U
BapUALMOHHON KPUBOI»

Hacnencrsennas

U3MEHYHBOCTb.

JlaGoparopHas paboTa

Ne 7. «Ananu3 myranui 1 0.5
y Apo30(uIIbl Ha

TOTOBBIX

MHUKpOIpenapaTax»»

I'enetuka yenoBeka 1

PesepBHBIi ypOK.

O0o001IcHNE TT0 TEME
«HacnencrseHHOCTE U 1
H3MEHYHUBOCTh

OPTraHU3MOB»

Cenexuus Kak HayKa
U IIpoIecC

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

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

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

bu6mmorexa [IOK
https://m.edsoo0.ru/863e8efe

bubnunorexa LIOK
https://m.edso0.ru/863e8d78

bubnunoreka LIOK
https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

33

34

Metonn! u
JOCTHYKEHUS CEJIEKIIUN
pPacTeHUM 1 KUBOTHBIX

buorexHosorusa xkak
OTpaciib TPOU3BOJICTBA

1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

11 KJIACC

n/n

Tema ypoka

KoHTpoJaLHbIe
Bcero P

padoThI
OBOJIIOLUSI U METOIBI

€€ n3y4eHus

Hcropus pazButus
npeACTaBICHUN 00
SBOJIIOIUU

MuxkposBonronus

[Tommyssius kax
AJIEMEHTapHas eAUHULA
BHJIa U DBOJIIOLNH.
JlaGoparopHas paboTa
No 1 «CpaBHenue Bu0B
10 MOP(}OJIOTUIECKOMY
KPUTEPUIO»

JBroKy1ye cuiibl
(a1eMeHTapHbIE
(bhakTOpbI) IBONIOIMH

EctectBenHslit oTOOp U
ero (popmsal

Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh
OpPTaHU3MOB U
BHUJI000pa30BaHuUE.
JIaGoparopHas paboTa Ne
2 «Onucanue
MPUCTIOCOOTICHHOCTH
opraHusma 4 e€

KoaunuecTBO
4acoB

IIpakTn4yeckue
padoThI

34

0.5

0.5

Jara

U3y4YeHust

bubnunorexa LIOK
https://m.edso0.ru/863e9214

but6mmoreka [IOK
https://m.eds00.ru/863e9336

0 4

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [IOK
https://m.edsoo.ru/863ea20e

bubmuoreka IIOK
https://m.eds00.ru/863e9570

bu6anoreka LIOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [JOK
https://m.eds00.ru/863e99c6

bu6mmoreka [JOK
https://m.edso0.ru/863e9da4

bu6mmorexa [IOK
https://m.edsoo.ru/863e9ed0

but6mmorekxa [IOK
https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

10

11

12

13

14

15

16

17

18

19

20

21

OTHOCHUTEIILHOT'O
XapakTepay

Hanpasnenus u nmytu
MaKpO3BOIIOLUH

HeobpartumocTs
IBOJIIOIUH

Wcropus xu3Hu Ha 3emiie
¥ METOMBI €€ N3y4eHHS

T'unoresnl
MIPOUCXO0KICHUS )KU3HU
Ha 3emiie

PazBurtue xu3Hu Ha
3emuie 1o 3paMm U
nepuoaam

OCHOBHBIE 3TaIbI
3BOJIIOLIUU
PacTUTENBHOTO U
JKUBOTHOTO MHUpa.
[IpakTuyeckas padora
Ne 1 «MI3yuenue
MCKOIAaeMbIX OCTaTKOB
pacTeHUH U KUBOTHBIX
B KOJUIEKLIASIX»

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHUPA

DBOJIIONHUS UeI0BEKA
(aHTpOMOreHes)

JIBHOKyIME CHIIBI

(axtopsr)
aHTpPOIOTeHe3a
OcHOBHBIE CTa iU
SBOJTIOIIAN YeJI0BeKa

YenoBeueckue pacel U
MPUPOHBIE aIallTalluN
YyeJioBeKa

PesepBHBIi ypOK.
O0o001IcHNE TT0 TEME
«B0O3HUKHOBEHUE U
pa3BUTHE )KU3HU Ha
3eme»

OKoJorus Kak HayKa

Cpenpl oOuTanus u
SKOJOTHYECKHUE

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6nmoreka [IOK
https://m.edsoo.ru/863ea5a6

bubnuoreka [{OK
https://m.edsoo.ru/863ea6be

bubnuoreka [{OK
https://m.edsoo.ru/863ea8bc

bubnmorexa LIOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

bubmuorexa [JOK
https://m.edsoo.ru/863eaea2

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



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

22

23

24

25

26

27

28

29

30

31

32

33

(baxTops

AOuoTudeckue
dakropsl. JlaboparopHas
paborta Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHUI
13 pa3HBIX MECT 1 0.5
oOHuTAHUY.
JlaGopaTopHnas pabota
No 4. «Bnusinue cBera Ha
pPOCT U pa3BUTHE
YEPEHKOB KOJIeyCa»

buotnueckue GakTopsl 1

DKOIOTrHYeCKHe

XapaKTEPUCTUKHI

MO YJISALIUH.

[IpakTuyeckast pabora Ne 1
2 «ITogcuér mnoTHOCTH
MOMYJISIIUNA PA3HBIX BUOB
pacTeHun»

Coo0mrecTBa
OpraHNu3MOB — 1
OHOILIEHO3

DKOJIOTHYECKHUE
CUCTEMBI (3KOCHUCTEMBI)

OCHOBHBIE ITOKa3aTeIN
9KOCHUCTEMBI.

DKOIOTrHYEeCKHe 1
nupamuel. CBoKCTBA
skocucteM. CyKieccus

IIpuponaHbie 3KOCUCTEMBI 1

AHTpPOIIOTE€HHBIE
9KOCHCTEMBI

buocgpepa —

riaobanapHas 1
DKOCHCTEMA 3eMIIH

3aKOHOMEPHOCTH
CyILIECTBOBaHUS 1
o6uocdepsr

YenoBeuecTBo B

ouochepe 3eman

CocymiecTBoBaHUE 1

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

bubnuoreka [IOK
https://m.edso0.ru/863eb348

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

bu6nmoreka [JOK
https://m.edsoo.ru/863eh46a

bubmnoreka IIOK
https://m.edsoo.ru/863eb5fa

bubmuorexa [JOK
https://m.edso0.ru/863ebb5e

but6mmoreka [IOK
https://m.edso0.ru/863ebd16

bubnunoreka LIOK
https://m.edsoo.ru/863ebale



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

IIPUPOJBI U
YeJI0BEeYeCTBa

PesepBHBIi ypOK.

000011EeHHUE TEMBI
34 1
«Coo0OrmecTBa 1

OKOJOTHYCCKHUE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 0 25

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rio A.M. u npyrue /Tlox pen.

[Taceunuka B.B., Akunonepaoe oduectso «M3narensctBo «lIpocsemenne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1.A.JO.NonneBa. A.B.Topranos. buonorus B cxemax u tabnuinax 9KCMO Mocksa. 2012 1
2.I'. 1. Jlepnep. buonorus. ITonnelii cipaBounuk 11 noarotoBku k E I' 9. M. Actpens 2012 ¢
3.I'otroBumcs k EI'D. O6mas 6uonorust M Jlpoda 2012 r
4.EI'D 2012 r. buonorus. M. Actpens 2012r
5.EI'D. O6mas 6uonorus. KourponsHble n3meputenbubie Marepuaibl M [Ipocsemienue 2012 r
6.1.P. MyxamemxanoB. Mactepckas yautens « Tectsl, 3aueTsl, 6nunonpocs! 10-11 kmacey M
«BAKO» 2007 r
7.06mas 6uomnorus: Yueonuk / [Tox pen. Korncrantunoa B.M.. - M.: Academia, 2018. - 704 c.
8.Boponmnos, H.H. buonorus. O6mas 6uonorus. 10-11 xmaccer: YueOHUK 1t
001eobpazoBaTenbHBIX yYupexkaenuii: bazoserit yposens / H.H. Boponmos. - M.: IIpocs., 2022.
- 304 c.
9.[Herima-Cuonutikas, M.A. O0miast u caHuTapHast MUKPOOHOJIOTHS C TEXHUKOU

MHUKpPOOHOJIOTHUECKUX HccleoBaHuii: YueOoHoe mocodue / M. A. Jleimra-10.Cuonurkas. -



CII0.: JIans, 2022. - 588 c.

11.3axapos, B.b. Pabouas terpanp mo o6meii 6uonoruu: 10-11 knacc: x: YueOnuky B.b.
3axaposa, A.I'. Myctaduna, B.1. CuormnazoBa, H.M. Yepnosoii 12."O6m1ast 6uonorus. 10-11
knacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kynaes, B.. CuBormna3os. - M.: Dk3ameH, 2. - 157
C.

13.T A JloBkosa. [ToaroroBka k onummuaaam no ouosnoruu 8-11 kmaccos. M Aiipuc-tipecc

2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/
http://bio.1september.ru/urok/
http://www.cellbiol.ru/

http://www.5zaklepok.ru/
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