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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke NporpaMmbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY JUIS
OTIpEICIICHUS TOIXO00B K (OPMHUPOBAHUIO COACPKAHUS YydUeOHOTO MpeaMeTa
«buonorus» cocraBwim: KoHuenryaiabHble Tmonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIeH, CONIepKaHHsi, pe3ynbTaToB OOy4YeHHS U
TpeOOBaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHHUKOB, ITOJIOKEHHS 00 OOIIUX LEIX U
MPUHIIAINAX, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpazoBanusi B Poccuiickoit ®Denepanuu, a TakKe TMOJOXKEHUS O
cnernuduke OMONOTHH, €€ 3HAYCHUU B IMO3HAHWY KUBOW MPUPOJBI U 00eCIIeueHNN
CYIIIECTBOBAHMS YeJIoBeuecKoro oOriecTBa. COrIacCHO Ha3BAHHBIM TOJIOKEHUSIM,
OTIpeJIeJICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu nma€t TpeACTaBiIEHHE O MesIX, 00 o0rmei
CTpaterud OOydYeHHs, BOCHUTAHUS W PA3BUTHI OOYYaIOUMUXCS CpeACTBAMU
yaeOHOTO TmpeameTra «buosorusy, omnpeaenser o0sA3aTelbHOE MPEAMETHOE
colepKaHUE, €ro CTPYKTypy, paclpeielieHne 1o pa3jeaM ¢ TeMaM,
PEKOMEHAYEMYIO TOCIIeIOBATEIbHOCTh U3YUYCHHSI YU4eOHOTO MaTepuasia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcs.

B nporpamme mo OuosorMM Tak)Ke YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJIOB y4eOHO-TIO3HABaTEIbHON
JeSATENbHOCTH/YIeOHBIX JIEHCTBUN 00ydYalomUXCsl 10 OCBOCHHMIO COJICPIKaHUs
OHOJIOTNYECKOTO 00pa30BAHMS.

B mporpamme mo ouosoruu (10-11 kmaccel, 0a30BbIli YPOBEHB) pealn30BaH
NPUHIIAIT TIPEEMCTBEHHOCTH B HW3YYE€HUM OWoyoruu, Onaromapss dyeMmy B Hel
IPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMHupoBaHEM €CTCCTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpPHEHTAIUN JTMYHOCTH, SKOJIOTUYECKOTO MBIIIICHHUS, TIPEICTABICHUN O 3I0POBOM
oOpase >XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKpY’Kalolleld MPUPOIHON cpere.
[TosToMy Hapsiy ¢ U3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHH, a TakKe 3HaHUU O
CTPOSHHUH >KMBBIX CUCTEM Pa3HOTO paHTa W CYINHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe IO OWMOJIOTHH YACICHO BHUMAHUE HMCTIOIb30BAHUIO
TIOJIYYCHHBIX 3HAHUH B MTOBCETHEBHOMN JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHcle. TPO(PUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN YeJoBeKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHMS, 000CHOBaHMS AKOJIOTUYECKHU
IIEIeCO00pa3HOT0 TOBEICHUS B OKPY)KAIOIIEH TPUPOMHON Cpene, aHanmm3a
BIIUSHUS XO3SHUCTBEHHOW ACSITEIBPHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAaHUS K MPUKIIATHON HAIIPABICHHOCTH
y4ueOHOro npenMera «buosorus» MmpoauKTOBaHO HEOOXOJMMOCTBIO 0OECIIeUeHUS



YCIIOBUM ISl pEIIEHUS] OJJHOM M3 aKTYaJIbHBIX 3a/1a4 IIKOJBHOIO OMOJIOTHUYECKOTrO
oOpa3zoBaHMsl, KOTOpas Impeanoiaraer (QopMuUpoBaHHUE Yy  OOydarOIIMUXCA
CIIOCOOHOCTH QIaNTHPOBATHCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUPA.

buonoruss Ha ypoBHE cpenHero ooOiiero o0pa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecnieunBaeT (GOpMUPOBAHUE Y OOYYAIOIIUXCA MPEACTaBICHUNU O
HAyYHOW KapTUHE MHpA, pacmupsieT U 0000maeT 3HaHUA O KUBOW TpHUpoie, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3MAET
yCIOBUSI  JJisi:  TO3HAHMS  3aKOHOB  JKUBOW  MPUPOJbBI,  (POPMUPOBAHUS
(YyHKUMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOro W Oe3omacHoro obOpasza
KU3HH, IKOJIOTMYECKOr0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K dKUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUOIOTUSI UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeJHero  oOumero  oOpa3oBaHUs, COLUAIU3ALMU
oOyuvaronuxcs. M3yyenue Ouosiornu o0ecreuynBaeT yciaoBus A (OpMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HABHIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpanuy OWOJIOTMYECKUX 3HAHUM ¢
MPEICTAaBICHUSMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHS O MpeJAHA3HAYEHUH Y4eOHOro mnpeaMmera
«buosorusi» COCTaBUIM OCHOBY JMJIA ONpENENeHUs MOAXOAOB K OTOOpy u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHHs, MPEICTABIEHHOIO B MpPOrpaMMe [0
ouosoruu.

Ot6op coxepkanus yueOHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYLIECTBJIEH C MO3MIMK KyJIbTYpOCOOOpPAa3HOrO MOAXO0/Aa, B COOTBETCTBUHU C
KOTOPBIM OOYyYaloluecs: JOJKHBI OCBOMTH 3HAHMS W YMEHUS, 3HAUUMBIC IS
dopMupoBaHuss 00mIEeH KyJIbTYphl, ONPEACNAIONINE aJeKBaTHOE IIOBEJCHUE
YeJioBeKa B OKpPYJKarollleld MPUPOJHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPaKTUYECKOM AesTeabHOCTH. Ocoboe MEeCTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIIy>KaT OCHOBOM J1Jisi (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
IIEHHOCTHBIX ~ OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHH3aIllUU
OMOJIOTHYECKOTO 00pa30BAHMUS.

CTpyKTypupOBaHUE COJAEpKaHUA Y4YeOHOro MaTepualia B Hporpamme Io
OMOJIOTMM OCYILECTBIEHO € YYETOM NPHOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENHHBIX OCOOCHHOCTSX JKHBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «buonorusn»
BBIJICJICHBI CIIEYIONINE COJepKaTenbHble TMHUU: «buonorus kak Hayka. Metozabl
HAy4YHOIo MNo3HaHus», «KneTka kak Ouonorumueckas cucremay, «OpraHusM Kak



Oouosnoruyeckas cucrema», «CucreMa M MHOrooOpasue OpraHuyecKOro MHUpay,
«OBOIIOLINSA KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTI.

Lens um3ydenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHME  OOYyYaloIUMHUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra W MPHOOpEeTEHHUE YMEHUU
UCTIONb30BaTh ITH 3HAHHS MJS TPAMOTHBIX JEHCTBHUII B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTrmkeHue 1enid u3yudeHus: yuyeOHoro npeamera «buosorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOLINX 33124

OCBOEHHE OOYYAIOUIUMUCS CHCTEMbl 3HAHUH O OHMOJOTHYECKHX TEOpHSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MpaBUiiaX, CIyXKalluX OCHOBOU
g (HOpMHUPOBAHMS TPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUPA, O
METOJaX Hay4YHOTO MO3HaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHM3alMH, BBIAAIOIINUXCS OTKPBITUAX U COBPEMEHHBIX
HUCCIIEN0BAHUAX B OMOJIOTHH,

dopMupoBaHrne y OOyYarOIIMXCS TMO3HABATENbHBIX, MHTEJUICKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOILIECCE aHAIM3a JAaHHBIX O MyTSX pa3BUTUSA B
OMOJIOTMHM HAy4YHBIX B3IVISIOB, MJAEH U MOJAXOAOB K H3YUYEHHIO >KHUBBIX CHUCTEM
pa3HOTO YPOBHSI OpraHU3allny,;

CTAaHOBJICHHE Yy oOydaromuxcsi oOmieil KymabTypbl, (YHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MHUpa KUBOW NPHUPOJIbI HAa OCHOBAaHUU 3HAHUI U OMNbITa, MOJYYEHHBIX NpHU
U3y4E€HUU OMOJIOTHH;

dopmupoBaHre y OOyYaOIIUXCS YMEHHMHA WUIIOCTPUPOBATh 3HAYCHUE
OMONIOTMYECKUX 3HAHUM B MPAKTHUECKON JEATEIHHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOT U,

BOCIHMTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IO3HAHUS UYEIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOr0 OTHOILIEHUS K HEH, COOIOACHNS STUUECKUX
HOPM TIpU TIPOBECHUH OMOIOTUYECKUX HCCIIETOBAaHUM;

OCO3HaHWE IICHHOCTH OMOJOTMYECKUX 3HAHUM M7 TOBBIIICHUS YPOBHS
HKOJIOTUYECKOU KYJIbTYPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B NOBCEIHEBHOM KU3HU AJIs
OLICHKH TOCJEICTBUI CBOEH AEsATENHHOCTH 1O OTHOILICHUIO K OKpY>Karolleil cpene,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHME M COONIOJEHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUH.

B cucreme cpennero ooOmiero oOpasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTEIbHBIM YYEOHBIM IMPEAMETOM, BXOJAILIUM B
coCTaB NpeaMeTHol o0aacTi « EcTecTBeHHO-HAy4UHbIE IPEIMEThD.



Jlnst u3yueHust 6MoJIoruu Ha 6a30BOM YpOBHE CPEIHETO 00IIero 00pa3zoBaHus
orBoautcs 68 wacos: B 10 kimacce — 34 ygaca (1 gac B Hegemo), B 11 kiacce — 34
yaca (1 Jac B HeZIeIH0).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorusi Kak HayKa.

buonorust kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HaykKamu, (usocodueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (OpMUpPOBAHUM COBPEMEHHOM HAay4yHOW KapTUHBI MHpA.
Cucrema OMOIOTMYECKUX HAYK.

MeTopl TO3HAHUS KUBOW MPHUPOIbI (HAOIIOACHNE, SKCTIEPUMEHT, OMHUCAHHE,
U3MepeHue, Kiaccupukanus, MOJECTUPOBaHKUE, CTaTHCTHYecKas 00paboTka
JIAHHBIX).

JdemMoHcTpanum:

[Toprpersr: Y. Hapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeTo bl TO3HAHUS )KUBON TTPUPOJIBD.

JlaGopaTopHble 1 NpaKTHYeCKUe PadOThI:

[Tpaktuueckas pabora Ne 1. «Vcmonb3oBaHHe pa3IMYHBIX METOAOB MpHU
U3YUYECHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTeMbl H X OPTraHU3AIUA.

Xussie cuctembl (OMOCHCTEMBI) KakK MpeaMeT U3ydeHust onosoruu. OTiaudne
YKUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.

CBoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHHU OpraHU3alUu OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYISLHUOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOre€OIEHOTUYCCKHIA), OMOC(EPHBIN.

JdemoncTpanuu:

Tabnuupl n cxembl: «OCHOBHBIE MPU3HAKU >KU3HWY», «YPOBHU OpraHu3aliuu
JKUBOU IIPUPOIBI».

O6opynoBanue: mozaenb moJiekyibl JIHK.

Tema 3. XumMuyeckuil COCTaB M CTPOEHHE KJIETKHU.

XUMUYECKHN COCTaB KIETKU. XHUMHYECKHE DIJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpPO3JIEMEHTBI. Bo/ia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI U MHUHEPAIbHBIX BeEIIECTB B KieTke. l[loanepxanue
OCMOTHYECKOro OalaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnnmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pOBHH
CTPYKTYpbl ~OCJIKOBOW MOJEKyJNbl (IIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOWCTBAa OeiakoB. buosorudeckue
byHKIIUN OEITKOB.



depmeHTl — Ouosormdyeckue Kartanausatopel. CTpoeHue QepmeHTa:
aKTUBHBIM WEHTp, cyOcTpatHas cnenuduaHocTb. KodepmeHntsl. ButamMuHbL.
OTnnunst GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl:  MoHocaxapuzibl  (TIOKo3a, pubo3a ©  Ae30KcHpr003a),
aucaxapuabl  (caxaposa, JaKTo3a) W monmcaxapuasl  (Kpaxmai, TIIHKOICH,
1eJUTF0II03a). bruonorndeckre GyHKIUU YTIIEBOIOB.

Jlvmuael:  Tpurmunepunbl, Qocdomunuaer, crepouasl. [ HapoduIbHO-
rupodobHble  cBoiicTBa. buonmornueckue ¢dyukumm aunuaoB. CpaBHeHHE
yTJIEBOIOB, OEJIKOB U JIMIHIOB KaK UCTOUHUKOB YHEPTHH.

Hykneunoseie xucnmotel: JHK wu PHK. Hykineornaer — MOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenne u ¢pynkuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIun.

[uronorus — Hayka o kierke. Kiierounast Teopus — npuMep B3auMOJICHCTBUS
uzeil 1 paKkToB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUYEHUS KIETKH.

Krnerka kak 1enoctHass >xkuBas cuctemMa. OOmmMe TMpU3HAKU KIIETOK:
3aMKHYyTas HapyXHasi memOpana, moiyiekyibel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OeKa.

Tunbl KIETOK: 3yKapuoTHyeckas U mpokapuoruyeckas. OcoOeHHOCTU
CTpO€HHUs MpokapuoTuueckon kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKON KIIETKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsI CTEHKA, TNIMKOKAJIMKC, HX
¢dbynkuuu. [Inazmaruueckas memOpana, e€ cpoiictBa v pyHkiuu. [{utomnasma u eé
opranounbl. OnHomeMOpanubie opraHounabl kinetku: IIIC, ammapar I'onbmxu,
I30COMBI. [10MyaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Tpoucxoxaenne MHUTOXOHIpUH u 1actun. Buasl tmmactua. HememOpaHHBIC
OpraHoufbl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LEHTPHUOIH, PECHUUYKH,
KryTUKA. QYHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropuslii 1IeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KApHOILIa3Ma, XpPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiaen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxins, K. M. bap.

Juarpammel.  «PacrpeneneHue XUMHUYECKMX JJEMEHTOB B HEKHMBOMU
npupoze», «Pacrpenenenne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLE.

Tabmuubr u cxembl: «llepuoguueckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoseKyIbl Bojb», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. [JHK», «Ctpoenue moyiexkybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE >KMBOTHOM KIIETKW»,
«CtpoeHue pacTUTEIBLHOM KIETKU», «CTpOEHHE MNPOKAPUOTUUECKON KIIETKIY,
«CtpoeHue sa1ipa KIETKN», « Y TIEBOAbD, «JIUMHABD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME JUIsl TMPOBEACHUS
HAOMIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbIe M IpaKTHYecKHe padoThI:

JlaGopatopHass pabora Ne 1. «l3yueHHe KaTaJIUTHYECKOM aKTHUBHOCTH
(bepMeHTOB (Ha pUMeEpe aMIJIa3bl UM KaTanasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOCHHUSI KIETOK pacCTCHHH,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernaparax U HX
OTIMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOmMeH BelecTB, Wik MeTaboau3M. AccuMmwisanus (MIacTHYecKuii 0OMeH) 1
TUCCUMHJIALINSA (PHEPreTHUSCKUH OOMEH) — JBE CTOPOHBI €IUHOrO IMpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMaHUU
MeTabou3Ma.

Tumnber oOMeHa BelecTB: aBTOTPOMHBIN U reTepoTpodHbIi. Ponk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALIEHUU YHEPTUU B KIIETKE.

®orocunte3. CperoBas U TeMHOBag (a3bl (¢oTocuHTe3a. Peakuuu
dotocunteza. IpdexTuBHOCTH PoToCcMHTE3a. 3HAUCHUE (OTOCHHTE3A JJIS JKU3HU
Ha 3emuie. BiausHue ycnoBuii cpeqpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIMICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3Upyone 0akTepuu. 3HaUYeHUE XEeMOCHHTE3a s
KU3HU Ha 3eMIIE.

DHepreTudeckuii oOMEeH B KIeTKe. PaciierieHne BemiecTB, BBIICICHUE U
aKKyMyJUPOBaHHE OJHEPrud B KJIETKE. OTambl SHEPreTHYecKoro oOMeEHa.
I'mukonus. Bpoxkenue m ero BuAbl. KHUCIOPOIHOE OKHUCIEHUE, WIH KIETOYHOE
JIbIXaHUE. OKucnuTenbHOe dbochopunupoBanue. D¢ hHEeKTUBHOCTD
SHEPreTUYECKOro OOMEHa.

Peakmmuu wmartpuunoro cuHTte3a. ['enernueckas wuHbopmarus u JIHK.
Peanuzanus renetmyeckod MH(poOpManuu B KJIETKe. ['@HETHUYECKHM KOJ M €ro
cBoricTBa. TpaHckpunius — MaTpuuHblii cuHTe3 PHK. Tpancnsauus — 6nocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOkuciaor. Ponb pubdbocom B
onocuHTe3e Oenka.

Hexserounslie popmbl )KU3HU — BUPYCHI. VicTopust oTkpeiTus BupycoB (/1. .
WBanoBckwmii). OCOOEGHHOCTH CTPOCHHS M JKM3HCHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacreHui, J>KUBOTHBIX M YEJIIOBEKA, BBI3bIBACMbIC
Bupycamu. Bupyc mmmynonedurnura yenoBeka (BUY) — BozOymutens CITNa.



OOpaTtHass ~ TpaHCKpUIILIMs, peBepTaza W  uHTerpasza. lIpodunakrtuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00I€BaHMIA.

JdemoHncTpanuu:

[Toptpetsi: H. K. Konsuos, . Y. BanoBckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbl nutanusy, «Metadbomuzm», «MHUTOXOHIPUSIY,
«HepreTudyeckuii oomen», «Ximopomiacty, «Dotocuntes», «Ctpoenue JIHK»,
«CTtpoeHue u QPyHKIIMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCKui Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1uki1 Bupyca CITM/a,
oakrepuodaray, «Permmukamus JJHK».

O6GopynoBanue: Moaenu-aniukanuu «Yapoenue IHK u Tpanckpummmsy,
«buocunres 6enkay, «CtpoeHue KIeTKkn», Mmojenb cTpykrypst JJHK.

Tema 5. Pa3MHOkKeHHe 1 MHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounbiii 1uKkII, WM >KU3HCHHBIM LMK KiaeTku. MHTepdaza m MuTO3.
[Ipouieccsl, mpoTekaromue B uUHTepdaze. Permkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL
JIAIIONIHBIN W TaIUIOMOHBIA  XPOMOCOMHBIE HaOOPBI. XpomaTubl.
[{utonornuyeckne OCHOBBI Pa3MHOXKEHUSI M  HWHJIWBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne kinetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
pPa3HBIX CTAUSIX MUTO3a. BHOJIOrMYECKUA CMBICT MUTO34.

[Iporpammupyemasi rubenb KJIETKH — aromnTo3.

®opMbI pa3sMHOKEHUSI OPTraHU3MOB: OecIioyioe U MmosioBoe. Bubl 6ecmnosnoro
Pa3MHOXKEHUA: JIEJICHUE HAJABOE, IIOYKOBAHUE OJHO- W MHOIOKJIETOYHBIX,
CIOpoOoOpa30BaHKUE, BETeTaTUBHOE pa3MHOXeHHE. VICKycCTBEHHOE KJIOHMPOBAHUE
OPTraHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cranun meiosza. Ilpoueccsl, NpOUCXOAIINE HA CTagUsAX MeEHo3a.
IToBenenne xpomocoM B Meio3e. Kpoccunroeep. buonornueckuil cmbICi U
3HA4YCHUE MEN03a.

I'ameTtorenes — mporecc oOpa30BaHUS TOJOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU W sSUYHUKA. OOpa3oBaHWE M Pa3BUTHE IOJIOBBIX
KJICTOK — rameTr (crepMaro3ou], sSHIEKIeTKa) — CIHepMATOreHe3 M OBOTCHE3.
OCcO0EHHOCTH CTPOEHUSI SMIIEKIETOK W crnepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapTenorenes.

NupuBuayanpHoe pa3suthue  (OHTOreHe3). OMOpPHOHAIBEHOE  pPa3BUTHE
(amOpuorenes). Dranbl SMOPHOHATIBHOIO Pa3BUTHS Y MO3BOHOYHBIX JKHBOTHBIX:
npobyenue, ractpyisius, opraHorene3. IloctamOpuonanbHoe pazButue. Tumbl
IOCTAMOPHUOHAILHOTO Pa3BHTHS. MpsMoe, HempsMoe (IMuuHOYHOE). Biwmsuue



cpedbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
ypOJICTBa.

Poct u pasButue pactenuii. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTaINHU PA3BUTHUSI.

JdemMoHcTpanum:

Tabmuubr u cxembl: «DopMmbl pa3sMHOKEHHUS OpPraHU3MOBY», «JlBolHOE
OIUIOJIOTBOPEHUE y [IBETKOBBIX pAaCTEHHI», «BereraTuBHOEe pa3MHOXKEHHE
pactenui», «Jlenenne xknetku Oaktepuil», «CTpPOEHHUE TIOJOBBIX KIIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukanus JHK», «Mutosy,
«Menos», «IIpsamoe n HenpsMoe pa3BUTHEY, «I'aMEeTOTeHe3 y MIIEKOIUTAOMINX U
4eJI0BEKa», «OCHOBHBIE CTAIMM OHTOTE€HE3a».

ObopynoBanue: MHKPOCKOTI, MHKPOITpENapaThl «CrnepMato3ouibl
MJICKOIIMTAIOLIETO», «SHIeKneTka miuekonuraromero», «KapuoknHes B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJEeJb-allUInKauus «J/leneHue KIEeTKn», MOJEIb
JTHK, Mmozaenb MetadazHoil XpoOMOCOMBI.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

JlaGoparopuass pabora Ne 3. «HaOmromeHume MuUTO3a B KJIETKaX KOHUYMKA
KOpEUIKA JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopuass pabota Ne 4. «M3ydeHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacjiencTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUKU. Pob quronoruu
U SMOpHOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. Bkiaa poccuilckux u 3apyOeiHBIX
yu4€HBIX B pa3BUTHE TEHETUKA. MeToAbl TeHETHKH (THOPHI0IOrHUSCKHT,
[IUTOTCHETHYECKUH, MOJIEKYJIIPHO-TeHeTHYeCKHi). (OCHOBHBIE T'€HETHYCCKHE
noHATHs. [ eHeTn4eckas CHMBOJIMKA, UCIOJIb3yEeMasl B CXeMaxX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHorubpunHoe CKpellMBaHue. 3aKOH eAMHOO0Opa3usi TUOPHUIIOB TEPBOIO
nokoJieHus. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctorsl rameT. [1o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmuMBaHME. 3aKOH  HE3aBHCHUMOTO  HACIeIOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upymolee ckpemnuBanue. Fcrnoap30BaHne aHaIu3UPYOLIETO CKPEIUBAHUS
JUIS1 OTIPENIeNICHUsI TEHOTUIIa OCOOU.

CuenyieHHoe HacieaoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHMUIO I'eHOB. HapylieHue cuemieHus reHoB B pe3ysbTare
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. | eHeTUYeCKre KapThl.



['enetnka nmona. XpoMOCOMHOE OMpeAeieHue moyia. AyTOCOMBbI U TIOJIOBBIE
XpoMOCOMBI. ['omorameTrHele W reTeporaMeTHeie OpraHu3mbl. HacienoBanue
IIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3menunBOCTh. BUBI ”3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOAN(UKAITMOHHON U3MEHUYMBOCTH. BapuanmoHHbIi psil 1 BapualluOHHASI KPUBAS.
Hopma peakuuu mpusHaka. KojJM4eCTBEHHBIE M KAUYECTBEHHBIE IMPU3HAKU U UX
HOpMa peakinu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacneacrBennasi, wiaM reHOTUNMYECKas, W3MEHUYMBOCTh. KomOMHAaTHBHAas
U3MEHUYMBOCTh. Meio3 W TMOoJOBOM MpOHECC — OCHOBAa KOMOWHATHUBHOMU
M3MEHYUBOCTU. MyTaloHHasi U3MEHUYMBOCTh. Kitaccudukaius MyTaiuil: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa M MpUYHHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BHesnepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKA. T'€HEATOrNUYECKUH, OJIM3HEI[OBBIN, IINTOMCHETUYESCKUM, OMOXUMHUYECKU,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIPENEIICHUE TE€HOTHUIIA!
IIOJITHOT€HOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YKCIIE C MOMOIIBIO
[T11P-anamu3a. HacmencTtBennsle 3a0o0JjieBaHUS 4YeJIOBEKAa. TEHHBIC OOJIC3HHU,
OOJIe3HU C HACJEJCTBEHHOM MPEapacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue © TeHeparhBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUMBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
Oosne3Hneld. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAUIIMHCKON
TE€HETUKH B MPEJOTBPAICHUN U JICYCHUU I'eHETUUECKUX 3a00JICBaHUI YeIOBEKa.

JdemMoHCcTpanum:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxembl:  «MOHOTrMOpPHIHOE  CKpEUIMBAaHUE U  €ro
LIATOTCHETUYECKAss OCHOBa», «3aKOH pACHICIJICHHS W €ro UHUTOTCHETHYeCcKas
OCHOBa», «3aKOH  YHCTOTBl  rameTr», «JluruOpuaHoe  CKpeHIMBaHHEY,
«lluTomornyeckne  OCHOBBI  AWUTHOPUAHOTO  CKpelmmBaHUs»,  «Meio3y,
«B3aumoaencTBUE aJUICNIBHBIX T'€HOB», «l'€HeTMYecKue KapTel PpPACTEHUH,
JKUBOTHBIX W 4eJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIJIEIOBaHUS,
CHEIUIEHHOTO ¢ mnosnom», «Kapuotumbel YenmoBeka ¢ KUBOTHBIX», «Buasl
W3MEHUMUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacmemoBanue pesyc-
dakropa», «I'eHeTrka rpynm KpoBuw», « MyTalinoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anmiaukanun  «MOHOTHOPUIHOE CKpELMBAHUE),
«Henonnoe nomuHupoBaHue», «JuruOpunHoe ckpenuBanue», «llepexpéct



XpPOMOCOM», MHUKPOCKON H MUKpompenapar «Jlpozodunay (Hopma, MyTaruu
(OpMBI KPBUTBEB U OKPACKH Teja), repdapuit «['opox moceBHOM».

JlabopaTopHble U NpaKkTHYecKne padoThl:

JlabopatopHast pabota Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIpenapaTaxy.

Jlabopatopnas pabora Ne 6. «3ydeHne MoanGUKAITMOHHONW W3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOM.

Jlabopatopnas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30¢puiabl Ha TOTOBBIX
MUKPOIIpENnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHWE U aHAJIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IIpoOILECC. 3apOKIEHUE CEJIEKIUU U JOMECTHKALUS.
VYuenue H. W. BaBumoBa o0 1eHTpax MPOUCXOXKISCHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKIAEHUS AOMAIIHUX KXUBOTHBIX. CopT,
opoJa, TaMM.

CoBpeMeHHbIE METOJIbI CeNeKInU. MacCOBBIM U MHANBUYATbHBIN OTOOPHI B
CEJIEKIIMM PacTEeHUd M KUBOTHBIX. OIll€HKa 3KcTepbepa. BIM3KOpoACTBEHHOE
ckpeniuBanue — HUHOpuAuHT. Ywucras nuHug. CKpellMBaHUE YHCTBIX JIMHUM.
I'ereposuc, unu rubpunHas cuna. HepoAacTBeHHOE CKpellMBaHUE — ayTOPUAMHI.
Otnanénnas rtulOpuamzamus U e ycnexu. VICKycCTBeHHBI MyTareHe3 u
MOJIYYEHUE TOJUIUIOUJOB. JIOCTHMIKEHHSI CENEeKIMU paCTeHHl, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHonmorus Kak oTpacib MPOU3BOACTBA. ['€HHAs WH)KEHepus. ITarlbl
cozganuss pexomOuHanTHOM JIHK wu TpaHcrenneix opranumsmoB. Kierouynas
uHxeHepusa. Kiietounsle KylnbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHHM.
KionnpoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX OPraHU3MOB.

Okojorydyeckue M otudyeckue  npoodmempl. MO —  re”eruuecku
MOJU(PUIIUPOBAHHBIE OPTaHU3MBI.
JleMoHCcTpanuu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. /1. Kapneuenko, M. @.
HBaHoB.

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS M MHOTr000pa3us
KyJIbTYPHBIX pacTeHui», «Iloposbl JOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui», «OtnanénHas rudpuausanus», «Padotel akagemruka M. @. MBanoBay,
«Ilomumnonnus», «OOBEKTH OuOTEXHONOTUM», «KIieTouHble KyIbTYpbl U
KJIOHUpOBaHHE», « KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKU TUI0JJOB U KOPHETIOA0B TUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHuit, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlaGopaTopHblie 1 NpakTHYeCKUe PadOThI:

Oxckypeust «OCHOBHBIE METOABI U JOCTHKEHUS CEJICKIMU PACTEHUM W
YKAUBOTHBIX (na CEJIEKIIUOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOMCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIIOIIMOHHASE OMOJIOTHSA.

[IpeanocbuUTKM BO3HUKHOBEHUSI JBOJIIOIMOHHOW TEOPUU. IBOJIIONUOHHAS
Teopust U €€ MecTo B OUOJNOruMU. BiusiHue 3BONIOIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTHY U IPYTHX HaYK.

CBuaeTenbCcTBA  ABOMIONUHU. [[aleOHTOIOTHYECKHE:  TTOCIIEI0BATEILHOCTh
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOTHMCH, TIEPEXOJHbIE (HOPMBL.
buoreorpadpudeckue: cxocTBO U paznuuue payH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE. CXOJACTBA U PA3IUuUs SMOPHOHOB pAa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE. TOMOJIOTHYHBIC, aHAJOTHYHBIC,
PYIUMEHTApHBIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE. CXOICTBO
MEXaHU3MOB HACJCACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX MyTeH Yy BCex
OpraHU3MOB.

OpomononHas teopusi Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHHS
JapBHHMU3Ma. JIBWOKYIME CHJIBI 3BOJIONUH BHUIOB 10 JlapBuHy (M30BITOYHOE
pa3sMHOXEHHUE TIPU OTPAHUYCHHOCTH PECYPCOB, HEONpPEACIEHHAsT W3MEHUYUBOCTB,
Oopb0a 3a CyImecTBOBaHKE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas teopus 3Bositonnu (CTD) u €€ OCHOBHBIC MOJIOKEHUS.

MuxkposBosorus. [lomysaius kak eMHUIA BUA ¥ SBOJTIOIHH.

JBwxkymiye cuiabl ((hakTopbl) SBONIONMKM BHJIOB B IpHUPoJe. MyTallMOHHBIH
mporecc ¥ KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNIsIMOHHBIE BOJHBI U Jpeiid
reHoB. M3onsius 1 MUrpausi.

EctecTtBeHHBINT 0TOOp — HampaBisoomui (akTop 3BOIOIUUA. DOpPMBI
€CTEeCTBEHHOT'0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPTraHW3MOB KakK pe3yJbTaT 3Boonuu. [Ipumepsr
MPUCTIOCOOJICHHIA Y OpraHu3MOB. ApoMop(h 036l U HAHOATATITAIUH.

Bun wu BumooOpazoBanue. Kpurepum Buga. OcHOBHbIe (HOPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MakposBosorusi. DopMBl  IBONIONUU:  (QrIeTHYECKasl, JIUBEPreHTHAas,
KOHBEpIreHTHas, mapajuiesbHas. HeoOpaTuMoCTh IBOTIOIUH.

[TpoucxoxkaeHne OT HeCTEeNMHAIU3UPOBAHHBIX TpenkoB. IIporpeccupyromas
crienuanu3anys. AJanTuBHAS pagualus.

JdeMoHCcTpanuu:



[Toprpersl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromep, A. H. CeBep1ios.

Tabnuibl u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiey, «3apoabIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «®Popmbl  OoppObI  3a
cyliecTBOBaHMe», «ECTeCTBeHHBIM 0TOOp», «MHOroo6pasue COpPTOB PaCTCHHI,
«MHoroo0pasue  mopoJ  KMBOTHBIX), «Tonynsauuny», «MyTanunonHas
U3MEHUYUBOCTE», «ApoMopdo3sy, «Umnoamanrammm», «OO0mmas aereHepanusy,
«/lBmkymue cuibl 3Boirounmn», «Kapra-cxema wmapumpyra myreumectsus Y.
Hapsunay, «bopbba 3a cymiectBoBaHue», «IIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa30BaHNEe», « IKOJIOTHUECKOE BUIO0OPAZOBAHUEY.

O06opynoBaHHe: KOJUIEKIIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKPACKH,
HAOOp IUIOMOB M CeMsH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTICHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpapuueckas xapra wmupa, kKoekuus «Dopmbel coxpaHHOCTH
VMCKONIAeMbIX JKMBOTHBIX M pacTeHUN», Mojenb ammmukanus «llepekpéct
XpOMOCOM», BIaxHble npenaparbl «Pa3Butue Hacekomoro», «Pa3Burue
JSITYIIKKAY), MUKponpemnapat «Jlpo3oduna» (Hopma, MyTanuud GOpMBI KPbUILEB H
OKpAaCKH TeJa).

JlaGopaTopHblie U NpaKTHYeCKHUEe PA0OTHI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUESCKOMY
KPUTEPHUION.

JlabopatopHast padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U Pa3BUTHE )KU3HHU HA 3emJie.

JloHayuyHbBIE TIPEACTABIEHUS O 3apOXKICHUM KWU3HU. HaydHble TUIIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie. a0uoreHe3 M maHcmepMus. XUMHUYecKas
3BOMIONMUSA. AOHOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEpUMEHTANBHOE MOATBEPKIAEHNE XUMUYECKON IBONMIOINH. HavanpHbIe dTansl
ounonornyecko »Bosonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHUE NPOTOKJIETKU. [lepBble KIETKM M MX 3BOJIIOLHS.
DopMHPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emue mo spam M nepuojam. Karapxeil. Apxeickas u
nporepo3oiickass 3pbl. llaneo3olickas spa u €€ mnepuoAbl: KeMOPHUIICKUH,
OPJOBUKCKUH, CUITYPUUCKHM, T€BOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKHHM.

Me3o030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas »3pa W €€ mNepuoapl. MaJICOr€HOBBIA, HEOTCHOBBIH,
AHTPOTIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa W reoJorudeckux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIMN PACTUTEIHHOTO M KHUBOTHOTO MuUpa. ApoMopdo3bl y pacTeHUW u
XKUBOTHBIX. [losiBNIEHME, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO0 MHpa KaK OTpakeHHE »3Boitouud. (OCHOBHBIE
CHUCTEMAaTHYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOIMA Y€JIOBEKA. AHTPOIOJIOTUS KaK Hayka. Pa3BuTue npeacraBieHuii o
MPOUCXOXKJIECHUHU YelloBeKa. MeToabl u3ydyeHus aHTpomoreHe3a. CxojcrtBa u
pa3iInyuus 4eJI0BEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JIBIKylmue  CHJIbI (bakTopsi) aHTPOINOrEHE3a. Hacnencreennas
U3MEHUMBOCTh M  €CTeCTBEHHBbIM 0TOOp. OOmecTBeHHbId 00pa3  KU3HHU,
U3TOTOBJICHUE OPYIUM TPYya, MBIIIJICHUE, PEUb.

OCHOBHBIEC CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmui, YermoBek HeaHIEpTAIbCKUM, UYenoek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeueckne packl. OCHOBHBIE  OONBIIHME  pachl:  €BPOMECOUIHAS
(eBpasmiickas),  Herpo-aBCTpajoWgHas  (PKBaTOpHalbHAs),  MOHTOJIOHIHAS
(asmatcko-amepukaHckas).  YepThl ~ MPUCIOCOOJICHHOCTH  MpPEACTABUTEICH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBAaHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemMoHCcTpanum:

[Toptpetsi: ®. Pemu, JI. Ilactep, A. N. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl. «BosnukHoBeHue CoytHeUHOM cuUCTEeMEBI», «Pa3ButHe
opraHuueckoro wmupa», «PacturenbHas KieTKa», <« KUBOTHasi  KJETKay,
«ITpokapuoTtnueckasi kineTka», «COBpEMEHHAsl CHCTEMa OpPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEIOBEKa M YEJIOBEKOOOpPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeunmme moam», «peBHue moan», «llepsbie
COBPEMEHHBIEC JIIOIN», «HeloBeueCKue paco».

O6opynoBaHue: myisoka - «[Ipoucxosknenne  desnoBeka»  (OFOCTBI
aBCTPAJIONIMTEKA, MUTCKAHTPOIA, HEaHJEpTalblla, KPOMAHBOHIIA), CICHKH WIH
U300paKEHHUSI KAMEHHBIX OpYJAWH TMEepPBOOBITHOrO 4eaoBeKa (KaMHH-YOIIIEPHI,
pyOmia, ckpeOia), TCOXpOHOJOrMYeckas TaOnuia, Koyuieknus «DopMel
COXPAHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKkTH4ecKne padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIXx OCTaTKOB PAaCTEHUUN U
YKUBOTHBIX B KOJIJICKITUSIX).



DKCKypeusi « DBOIIOLUSL OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAYYHBII WM KPAaeBETUSCKUI My3eii).

Tema 3. Opranu3sMbl 1 OKpPY Kalouias cpeaa.

DKOoJIOrus KaKk HaykKa. 3aJau U pa3feibl IKOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCJIeIOBaHUN. DKOJIOTMUYECKOe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKa.

Cpenbl oOuTaHMsI OpPraHU3MOB. BOJHAs, HA3€MHO-BO3AYIIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (aktopel. Kinaccuduxarus sxonoruueckux (HakTOpoOB:
abnotuyeckue, OWOTUYECKME U aHTPOINOreHHbIe. JIeHCTBHE HSKOJOTMYECKHX
(haKTOpOB HAa OPTaHU3MBI.

AOuoTtnueckue (pakTopsl: CBET, TeMIEpaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucniocoGneHnss OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buosiornueckue puTMsI.

buotnueckue (bakTopHI. Buner OMOTHUYECKUX B3aNMO/ICICTBUMU
KOHKYPEHIIUS, XUITHUYECTBO, cUMON03 U ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJIu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJICOHHMUECTBO). AMCHCAIU3M,
HeWTpaau3M. 3HaYeHHE OWOTHYSCKHX B3aUMOICHCTBHM JUIS CYIIICCTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU nonyysiquu. (OCHOBHBIE IOKa3aTeNH
MOMYJISIIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTbH, MPHUPOCT,
Murpanus. J[mHamMuka 4ucIeHHOCTU MOMYJISIUNA U €€ PeryJIsiiusl.

JdemoHncTpanuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynbe, D. I'ekkensb.

Tabmuiel 1 cxembl: kapta «l[Ipupoansie 30HbI 3eminy, «Cpeapl 0OUTaHUS
opranu3zMoBy, «®Dortonepuoguzmy, «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMyJsuu nHPy30puu-Typenbkny, «Ilumensie memm.

JlaGopaTopHble ¥ NpaKkTHYecKne padoThl:

JlaGopartopnas padora Ne 3. «Mopdosorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas padota Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJIALMA pa3HBIX BUIOB
pacTEHUI.

Tema 4. CooO1ecTBa 1 IKOJOrHYeCKHe CHCTEMBI.

Coo0miecTBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOL€HO3a: BUIOBad,
NpOCTpaHCTBeHHAs, Tpoduueckas (nmmesas). Bwuabl-momuHanTel. CBs3M B
OuoreHo3e.

Dkoyorndyeckre cucteMbl (3kocucTembl). IloHsTHE 00 »3KOCHCTEME U
ouoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTBI JIKOCHUCTEMBI. TPOAYLICHTHI,



KOHCYMEHTHI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUU B I3KOCHUCTEME.
Tpoduueckue (nuimeBbie) YpPOBHU SKOCHCTEMBI. [IWINEBBIE IEMM ¥ CETH.
OcCHOBHbBIE TIOKAa3aTENIM SKOCUCTEMBI: Omomacca, MPOAYKIHS. DKOJIOTMYECKUE
nUpaMubl: TPOAYKUUU, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOWYMBOCTh, CaMOperyJisius, pa3sutue. Cykueccus.

[Iprponnble SKOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOTO
WIH [IUPOKOJINCTBEHHOIO JIECA.

AHTPONIOTE€HHBIE ~ SKOCUCTEMBI.  ATPO3KOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe 1 X03IMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycTOMUMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTMYECKOr0 pa3HOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocheprl. Kuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Ouocdepbl Kak
rI00aJIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue M oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTsl BemecTB U OMOTCOXMMHYECKUE IUKITBI AIeMEHTOB (YIiiepoa,
a30T1a). 30HAIBHOCTH Orochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B 6rochepe 3emiu. AHTpOTNIOTeHHbIE U3MEHEHHs B Orocdepe.
['no6asibHbBIE HKONTOTHYECKUE TTPOOTEMBI.

Cocy1iecTBoBaHMe PUPOIBI U YeJI0BEUYECTBA. Coxpanenue
Onopa3HooOpa3us Kak OCHOBa yCTOWYHBOCTU O6uochepsl. OCHOBA pallMOHAIBEHOTO
YIOPABJICHHUS] TPUPOIHBIMU pecypcaMu M MX HCHOJNb30BaHue. JlocTkeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JdemMoHcTpanum:

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

Tabmumsl u cxemsl: «Ilumessie nenn», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpupoansie coobmectBa», «llemn nuTanus», «IKoJoruyeckas MNUpPaMUIAy,
«buocdepa u yenosek», «IKocUCTEMa HIUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTrO  Jeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JECWCTBHS Ha Ipupony», «BaxHenmme HMCTOYHHMKHU
3arpsi3HEHMs BO3/lyXa UM IPYHTOBBIX BOI», «IlouBa — BaxkKHEHIIasl COCTaBISAIOIIAS
ouocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiil d3dhdexT», «DakTopbl
pPaIuoOaKTUBHOIO 3arps3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xu3HU B Ouocdepe», «O30HOBBIM BKpaH Ouochepsd,
«KpyroBopot yriepoaa B 6uocdeper», «kKpyroBopot azota B mpupoze».

OO6opynoBanue: MoeNb-anmIuKaus « TUunudHbie OMOILIEHO3b», TepOapuit
«PacTtutenbHble co00IIECTBaY, KOJEKINH «bruoneHo3y, «Bpeaurenn BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYyp», TrepOdapud W KOJUIEKIMM PACTEHUH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM SKOJOTMYECKUM TIpyMIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoii ®enepaiuu, M300pak€HUS OXPAHSIEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA [TPOIPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHMs  OOydalOUIMMHUCA HpOrpaMM  CpEeJHEero oomero oOpa3oBaHHUA:
JUYHOCTHBIM, METAPEAMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType IHYHOCTHBIX PE3YJIBTATOB OCBOECHHS MpeaMmeTa «BHOIOrHs»
BBIZICJICHBI CJICYIOIIUE COCTABJISIFONIME. OCO3HAHME OOYYAIOIIUMHUCS POCCHUICKOI
Ipak IaHCKOW MACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIpPENCICHUIO, HAJIWYMe MOTHBAlMM K  OOYYCHHIO  OHOJIOTHH,
ICJICHANPABICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[CHHOCTEH W MCTOPUYECKHUX TPaIUIHA PasBUTHI OHOJOTHYECKOTO
3HAHHS, TOTOBHOCTbh M CIIOCOOHOCTh OOYYaroIMUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEPHOCTH IIEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, TPUCYIIMMH CHCTEME
OMOJIOTHYECKOTO  O0pa30BaHUs, HAJIMYUE SKOJOTMYECKOTOo IMPaBOCO3HAHMS,
CMOCOOHOCTH CTABUTh LI U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIC PE3yIbTaThl OCBOEHHUS MpeaMeTa «BHOIOrHs» JTOCTUTaloTCS B
CIMHCTBE Y4YeOHOW W BOCIMTATCIIBHOW JEATCILHOCTH B COOTBETCTBHU C
TPAIUIIMOHHBIMH POCCHUCKUMHU COIIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBECHHBIMH IICHHOCTSIMH, TPUHATHIMH B OOIIECTBE MPABUIAMH U HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT TMPOIIECCaM CAaMOIO3HAHUS, CAMOBOCIIUTAHUSA U
CaMOpPa3BUTHs, PAa3BUTHS BHYTPCHHEH MMO3UIMM JIMYHOCTH, [ATPHOTH3MA,
YBKEHHUS K 3aKOHY M MPABOIOPSAKY, Y€JI0BEKY TPYyJAa U CTapIlIeMy MOKOJCHHIO,
B3aMMHOI'0 YBa)KCHHUs, OCPE)KHOTO OTHOIICHHUS K KYJbTYPHOMY HACICIUIO H
TpaJUIUIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit ®enepanuu, npupojie u
OKpY’KarolIEn Cpexe.

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS yd4eOHOro mpeameTa «BHOIOTHS»
JIOJDKHBI OTPakaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYAIOIIMXCS PYKOBOACTBOBATHCS
c(OPMHUPOBAHHOW BHYTPCHHEH IMO3UIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpPHCHTAIMK, MO3UTHBHBIX BHYTPCHHHUX  YOCKICHHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOro OOIINEeCTBA, pPACIIHPEHHE >KH3HEHHOTO
OIBITA M OIBITA ACATEILHOCTH B MPOLECCE Peaau3allMi OCHOBHBIX HAIPaBICHHM
BOCIIUTATEIbHOM JIECATEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:KaaHCKOro BOCIIHTAHUS

c(OPMHPOBAHHOCTD I'PAXkKIAHCKOM IMO3UIMH 00YJaOMIEroCs KaKk akTHBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUHCKOTO OOIIECTBA,;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa W MPaBONOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPUYECKOM JI€SATEIBHOCTH TMPHU CO3JAHUU
y4eOHBIX IMPOCKTOB, PEIICHUH YYEOHBIX M MMO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOLIEHUIO K
SIBJICHHSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €€,

YMEHHE YUYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATENbHBIX W MCCIEAOBATENIbCKUX 3a/1ad, YBaXUTEILHOIO
OTHOIIICHUS K MHCHHUIO OINMOHEHTOB NIPH OOCYXICHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIePKAHNS;

TOTOBHOCTbh K T'YMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOH WUJICHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOJIy, UYyBCTBAa OTBETCTBEHHOCTH IE€pE]
Poaunoii, ropmoct 3a cBOM Kpau, CBOO PoauHy, CBOM S3bIK W KYJBTYpPY,
MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHUE K NMPUPOJTHOMY HACIIEIUIO U NAMSITHUKAM MPUPO/IBI,
TOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CITIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKMX YYEHBIX B CTAaHOBJICHUE H
pa3BuUTHE OWOJOTHM, TOHUMAHMS 3HA4YCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA,;

ujcitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO H 3ammuTe (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS

OCO3HaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HApO/a,;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OLIEHMBAaTh CUTYallMI0O W IPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTENSAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHHATHS ILEHHOCTEH CEMEMHOM JWU3HU B COOTBETCTBHUHM C
TpaauuusiMu Hapo10B Poccun;

4) 3CTeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOUYas ACTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIECHUIA;



ITIOHUMAHUE YIMOLMOHAIIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢u3nYecKoro BOCHUTAHUS, (POPMHUPOBAHHUSI KYJIbTYPbI 310POBbS H
IMOILMOHATBHOI0 0JIArONOTYyYHS

NMOHMMAaHWE W pean3alus 3J0pOBOTO M 0e30MacHoro oobpa3a >KU3HU
(3mopoBoe  mHTaHWE, COOJIOJACHWE TUTHCHWYSCKUX TIPaBHJI W HOPM,
cOQJIaHCUPOBAHHBIM PEXKUM 3aHATHH H OTAbIXa, peryisapHas Gusnveckas
aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
CcOOCTBEHHOMY (DPU3UUYECKOMY U MICUXUYECKOMY 3710POBBIO;

NMOHMMAHWE IEHHOCTU TNPaBUJ HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOT0 MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOMINX 3TOPOBBIO U KU3HU JIFOJICH;

OCO3HAHHME MOCJCACTBUN W HEMPHUSATHS BPEAHBIX MPUBBIUCK (yHOTpeOIeHus
QJIKOTOJIsI, HAPKOTHKOB, KypEHHUSI);

6) TPy/10BOT0 BOCIIUTAHMSI .

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTEPCTBa, TPYAOTIO0HE,

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOM M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBIITOJIHATh TaKyH0 JEATEIbHOCTD;

UMHTEpEC K pa3iMuHbIM cepam mpodecCHOHATbHON JeATebHOCTH, YMEHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccun ©  peann30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BAHHMIO Ha
MPOTSHKEHUU BCEH KU3HH,

7) 3K0JIOrM4eCKOr0 BOCTIHTAHUS :

AKOJIOTUYECKH TE€JIECOO0pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIeCTBOBaHHS,

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYJNbTYphI: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OIEHKH WX BO3MOXHBIX TIOCHEACTBUNA ISt
OKPYXKarOIIEH CPEIbI;

OCO3HaHMWE TI00aTBFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W MyTeW ux
pelieHus;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpETaeMble IMPU H3YYEHUU OUOJIOTUU
3HaQHUWA M YMEHMsS TIPU pElIeHUH TpoOJieM, CBSA3AaHHBIX C PpalMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIOJICHUE  TpaBHJ  IOBEJICHUSA B NPHUPOJIE,
HAIIPaBJICHHBIX Ha COXPAaHEHHWE pABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE HENpUSTHE JEHUCTBUM, NPHUHOCAILIMX Bpel  OKpyKarouen
OPUPOAHONW Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
NOCJIEACTBUA NPEANPUHUMAEMBIX JEHCTBUI U IPENOTBPAIIATh HX;

HAJIMYKE PA3BUTOIO 3KOJIOIMYECKOTO0 MBIIUICHHS], YKOJIOTHYECKOM KYJIBTYPHI,
OmbITa NS TENbHOCTH HKOJIOTHYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJCTBOBAaTbCA MMM B IIO3HABATEJIbHOW, KOMMYHUKATHBHOM M COLMAIBHOU
IPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON EATEIbHOCTH 3KOJOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA '

c(hOPMUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOre
KYJIBTYP, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHKUE S3BIKOBOM M YWTATEIbCKON KYyJBTYpPhl KaK CpEACTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U TIO3HAHUS MUPA,

NOHUMaHUE crneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poJu B
(dbopMuUpOBaHNN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEIOCTHOTO
IpPECTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YeJOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU AJII COBPEMEHHOM LMBHIM3ALUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHSI MEIWLIMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PEeCcypcHble  NPOOJEeMBbl  Pa3BUTHUS
YeJI0BEYECTBA, IIOUCKA MyTeHW BBIXOJA U3 INI00AJIBHBIX HKOJIOTHUYECKUX MPOOIEM U
o0OecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
XKU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBIIIEHUSI O0IIEH KyJNbTYpbl, €CTECTBEHHO-HAYyYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3y4YE€HUU OMOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4yaeMmble 3HaHMs MJIs aHajau3a u
O0OBSCHEHHUSI SBJIICHUM OKPYXKAIOIIEr0 MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsSI Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOINXCS JaHHBIX C LEJIbIO TIOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus Ipo0JieM B pealIbHBIX )KM3HEHHBIX CUTYyalMsIX;

OCO3HaHWE ILIEHHOCTU HAY4YHOH JEeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH
IPOEKTHYIO M UCCIIEOBATENbCKYIO AEATENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh W  CIOCOOHOCTP K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TOJYyYECHUIO HOBBIX 3HAHWA TIO OHWOJOTUH B
COOTBETCTBHH C KU3HECHHBIMH MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS ydueOHoro mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEKIUCIUTUTHHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYyYHbIC TOHSTHS, OTPaKaIOIIHe
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PHUKY METOIOB IO3HAHUS,
MICTIONIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIECTBO, SHEPIHs, SBJICHHUE, MPOIecc,
CUCTEMa, Hay4yHbIH (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIieIOBaHWe,  HAOJNIOJICHWE,  W3MEpPEHHEe,  OKCIEPUMEHT U JIPYTHX),
yHHUBEpCallbHble y4ueOHble JeiicTBusi (TO3HABaTEeNbHBIC, KOMMYHHUKATHBHEIC,

pETyJIATHBHBIC), o0ecIeunBaroIue dbopmupoBaHue GyHKIMOHATBHOM
TPaMOTHOCTH ¥  COIHMAJbHOW KOMIIETEHIIMH OOydYalomuXxcsi, CIIOCOOHOCTD
o0yJaromuxcs UCTIOJb30BATh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIC,

MHUPOBO33PEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBIC yYEeOHBIE JICUCTBUS B
ITI03HABATEIBHOU U COLIMAJIBHOW MPAKTUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHET0 OOIIero
00pa3oBaHUsI TOJKHBI OTPAXKATh:

OBiaaenue YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBIMH
JeliCTBUSIMU .

1) 6a30BbI€E JJOrHYECKHE AeiiCTBHA:

CaMOCTOSITeTIbHO  (popMyIMpoBaTP U aKTyaJIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHUM 3HAHWA TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(ananm3a, cuHTE3a, CpaBHEHUS, KJIacCU(PUKAIINU, 0000IIEHNS), pACKPBIBATH CMBICIT
OMOJIOTMYCCKUX MOHATHH (BBIACIATh UX XapaKTEePHBIC NMPU3HAKH, YCTaHABIMBAThH
CBSI3M C APYTHUMH MOHITHIMH);

OTIpeNeNATh IeMH NeATeILHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU WX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TTIOCTABICHHBIMU LIETISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JUIsl 0OBSICHEHUS (PAKTOB M SBJICHUM
YKHUBOU IIPUPO/IBI;

CTPOUTh JIOTHYECKHE pacCyKiAcHHs (MHIyKTHUBHBbIC, JICAYKTHBHBIC, IIO
AQHAJIOTHH), BBIABIATHL 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B paccMaTpUBaEMbIX
SIBJICHHSIX, (DOPMYIIMPOBATH BHIBOIBI M 3aKIIIOUCHHUS;

IIPUMCHSITH CXEMHO-MO/IEIbHBIE cpeacTBa JUIS IpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TAaK)K€  MPOTUBOPEYMH  PaA3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIaH pEHICHUs MPOOJIEMBbl C YYETOM aHajIN3a HUMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTepUaIbHbBIX PECYPCOB,;

BHOCUTH KOPPEKTHUBHI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIbHOCTH;

KOOPAMHHUPOBATb W  BBINOJHATH pabOTy B  YCJIOBHUAX  peajbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOJCHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TTPU PEUICHUU KM3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKOM U MPOECKTHOM €SI TEIbHOCTH,
HAaBBIKAMHM  pa3pelieHuss MpoOJieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOATEJILHOMY MOUCKY METOJOB PEIIEHUS TPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3IMYHbIE BHUbl JESITEIBHOCTH IO MOJIYYEHHUIO HOBOIO
3HAHUA, €r0 HWHTEPIpEeTalHH, MNPEoOpPa3OBaHUIO M TPHUMEHEHHUIO B Y4YeOHBIX
CUTYyalUsAX, B TOM YHUCIIE MIPHU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBINA TUI MBIIIJICHUS, BIaJACTh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSMU U METOJAMH,

CTaBUTh M (OpMyJIUMpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
NEATENbHOCTH U dKU3HEHHBIX CUTYALHSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHus, HaXOIAUTh apryMEHTHl HJisl J0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBaTh TOJIYYEHHBbIE B XOJ€ PEIICHHsS 3aJayd Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIJIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATH LI€JICHANIPABICHHBIA MOUCK MEPeHOca CPEJACTB M CIOCOOOB
NENCTBUA B MPOPECCUOHAIBHYIO CPENy;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATENBHYIO W MPAKTHUECKYIO O0JIacTH
KU3HENIEATEIbHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIbHbIE MOJAXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE AIbTEPHATUBHBIE PELLICHNUS.

3) pa6oTa ¢ uHpopmaueii:

OPHEHTHPOBAThCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALIUH (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CTIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIM3UpPOBAThH



UHGOPMAITUIO PAa3IMYHBIX BUIOB B (HOPM MPEACTABICHHS, KPUTUYECKHA OIICHUBATH
e€ IOCTOBEPHOCTh U HEITPOTUBOPEUNUBOCTH;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITH PA3TMYHBIE METOJBI MPU TIOUCKE H
oTOope Oumosornueckor mHpopMamu, HEOOXOAMMOM JJisi BBITIOTHEHUS YYCOHBIX
3ajad;

npUOOpETaTh OMBIT KCIOAB30BAHKS HH(GOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO WCITOJIH30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMYy  MpeACTaBICHUS
ononoruveckoit mHGopMaruu (CxeMbl, TpadUKH, TUArpaMMBbl, TaOIUIIbI, PUCYHKH
u Jipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
Ouosjornyeckol HHpOpMaNMEH: TPUMEHATh XUMHUYEckue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKh W CHUMBOJBI, (HopMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHUYECKHE  CpPEICTBA
HATJISATHOCTH,

BIAJCTh  HABBIKAMH  pAcTO3HaBaHWA W 3alUThl  WH)OpMaIuwy,
uHGOPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSMM

1) o0meHue:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WM AMCKYCCHH IO CYIIECTBY OOCY)KmaaeMoi TeMbl (YMEHHUE 3a1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHLHO BBINIOJHEHHUS MpejjiaraeMoin
3aJ1ay, YYUTBIBATh MHTEPECHl M COTJIACOBAHHOCTH TO3HUIIUH JNPYTUX YYACTHUKOB
JIMAJIOTa WK JTUCKYCCHUH);

pacmo3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHMs, TOHUMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYallUH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BJIQJCTh PA3IMYHBIMU CIIOCOO0AMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHMMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOppeKkTHOU popme hopMyTupoBaTh CBOM BO3PAKCHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1esATeJIbHOCTD

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBHUIYAITBLHON
paboTHI IPH peIIeHUH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUSA MPU PEIICHUN y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YjeHa KOJUICKTHRA,



NPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBAaTH U
KOOPAWHUPOBATh JACUCTBUA NO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenensiaTh pojad ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PEe3YyJbTaTh
COBMECTHOM pabOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHMKA KOMAaH]Ibl B
o01IuMi pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSM;

peaaraTb HOBBIE NPOEKTHI, OLUECHUBATH MAEU C IIO3ULUHAH HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH,

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aleHHe YHUBEPCAJIbHBIMHU PEryJISTUBHBIMU ACICTBUSIMM

1) camoopraHu3zanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS BBISBICHUA NPOOJIEM U UX
pelieHus B 5KU3HEHHBIX U YYCOHBIX CUTYaIIHSIX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTHYECKMX 3HAHUW IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBUSIX M MOCTYNKAX IO OTHOILICHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBI0 OKPYKAIOLIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO ACATEIIBHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJladyd B 00pa3oBaTEIbHON
JEATENBHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEIbHO  COCTaBJSATh IUIAH pEHIeHUs MpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHHM;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM,

pacuupsTh paMK{ y4eOHOTo IpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO W TPOSIBJICHUIO IMIUPOKOW HPYJIUIIMHM B
pa3HBIX 0O0JIACTSIX 3HAHUM, IOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTENIbHBIM U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB 1IETISIM;

BJIaJIeTh ~ HABBIKAMU  TIO3HABATEIBHOM  peduiekcMM  Kak  OCO3HAHUSA
COBEPIIAEMBIX JEWCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU MJIs OLIEHKH CUTYyalluu, BBIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHUBaTh PHUCKM M CBOCBPEMEHHO MPUHUMATh PEHICHUS IO UX
CHIKEHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHaJIu3€ pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHATHE Ce0sT U APYTUX:

IPUHUMATh ce0sl, MOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKH,

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YEJIOBEKa.

INPEIMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl OcBOoeHUs mporpammbl COO mo OuonoruuM Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus
HAyYHBIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HHTEPIPETALUNA U
npeo0pa3oBaHUI0 3HAHWM, BUIBI JCSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3IMYHBIX Y4EeOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpeaMeTHbie
pE3yNIbTaThl IPEICTABICHBI TI0 TO/IaM 00yUYEHUSI.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buomorus» ¢ 10
Kacce NOJXKHbI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNM O MECTE U POJU OUOJIOTUMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpa U HAYyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAITBHOU
TPaMOTHOCTH Y€JIOBEKA JUISl PEIICHUS KU3HEHHBIX 33/1a4;

YMEHHUE PacCKpbIBaTh COJIEpKAHUE OMOJOTHYECKUX TEPMHUHOB M TOHSTHIL:
KU3Hb, KJICTKA, OPraHW3M, MeTa0oiu3M (OOMEH BEIIECTB W IPEBpAICHHE
SHEPIHH), TOMeocTa3 (CaMOpETyJISIIKs), YPOBHEBAs OPTaHU3AINS JKUBBIX CHCTEM,
CaMOBOCIIpOU3BeIcHHE (PETPOAYKIINS), HACIECACTBEHHOCTh, H3MEHUYNBOCTD, POCT U
pa3BUTHE;

YMEHHE H3JIaraTh OWOJIOTMYECKHE TeopuH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, IICHTPaJIbHAs JIOTMa MOJICKYJSIpHOH Ouojoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTO0Opasus u
HPOMCXOXKICHUS KyJIbTypHbIX pactenuit H. V. BaBuiosa), onpenensts rpaHuUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U
OMNMUCAHUE KUBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYYEHHBIX



pe3yabTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHAa BEIECTB M MPEBpALIECHUSI SHEPTUM B KIETKe, (POoTOCHMHTE3A,
IUTACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHUTO03a, Meno03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOrCHE3);

YMEHHME NPUMEHATh MOJyYEHHbIE 3HAHUS Ui OObSCHEHUS OUOJIOTMYECKUX
IIPOLIECCOB U SBJICHUU, JUIA IPUHATUSA NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C LENpl0 obecriedeHus: 0e30IacCHOCTH CBOErO 3J0pOBbS M 370pPOBBSA
OKpYKaIoIIMX JI0AEH, COOII0IEHUsI HOPM I'PaMOTHOTO TIOBEJIEHHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIHOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonoruu OMOTEXHOJIOTMA Ul  PalMOHAJIBHOIO
IPUPOAOIIONB30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TI'E€HETUYECKHWE 3aJadyd Ha MOHO- U
IUTHOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacleIOBaHUE, COCTaBISATh CXEMbI
MOHOTMOPH/IHOTO CKPEIIMBAHUS U1l MpPEJCKa3aHMsl HacleAOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOIHATH JIA0OPATOPHBIE M IpakTUYeCKHe padoThl, COOII0IATh
npaBuiIa mpu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYAOBAHHEM,

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KaHUs, BKIIOYAIONIYK) IICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHHUKOB (CpecTBAa MacCOBOW MH(OPMAILIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), ATHYECKUE AaCMEKThl COBPEMEHHBIX HCCIICIOBAHUNH B OHOJIOTHH,
MeAMIINHE, OMOTEXHOJIOTHH;

YMEHHME CO3[1aBaTh COOCTBEHHBIE IHMCBMEHHBIE M YCTHBIE COOOLICHMS,
000011ass OMOJIOTHYECKY0 MHPOPMALUI0 M3 HECKOJBKMX HCTOYHHMKOB, I'PAMOTHO
UCIOJIb30BaTh NOHSATUIHBIN armapaT OMOJIOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPaXkaTh:

c(OpPMHUPOBAHHOCTH 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOIO MHPOBO33PEHMs, O BKIIAJ€ POCCUICKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOrWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS KU3HEHHBIX 33/1a4;

YMEHHME PACKpBIBaTh COJAEP)KaHHWE OWOJIOTMYECKUX TEPMHMHOB M MOHSTHM:
BUJI, MOIMYJISALNS, TEHO(POH/I, SBOJIIOLHUS, ABIKYIIUE CHIbI ((DaKTOPBI) IBOJFOIHH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BHJI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPHI,



HKOCHCTEMa, TMPOMYICHTHI, KOHCYMEHTBHI, PpEIYyLEHThl, IeNu MHUTAHUS,
AKOJIOTHYECKas MUpaMua, OMoreonenos, onocdepa;

yMEHHE u3Jarath OHWOJIOTHUECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYCCKAs TEOPHUs DSBOJIOIMU), 3aKOHbI M 3aKOHOMEPHOCTH
(3apogsimieBoro cxonactBa K. M. bapa, uepenoBaHus TIaBHBIX HAINPaBICHUH U
nyteit spomrorimu A. H. CeseprioBa, yuenust o 6uochepe B. . Bepnanuckoro),
OTIPECTISATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O MO3HAHUA B OMOJIOTUU: HAOIIOACHHUE U
OMKCAaHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBIICHUM, OpraHu3alvs U TpOBEJICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHHUE
3aBHCUMOCTH MEXAY HCCIEAYEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJYYECHHBIX
pE3yJIbTaTOB, MCHOJIB30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJOTHYECKHUX
OOBEKTOB: BHJOB, TOMYJSIHHA, TMPOIYIEHTOB, KOHCYMEHTOB, pPEIyIECHTOB,
OMOTEOIICHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOIO OTOOpAa, BHJI000pAa30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHuU3Mbl, MEepeHoca
BEIIECTB W TIOTOKAa DJHEPTUM B DKOCHUCTEMaX, AHTPOTOTCHHBIX W3MEHEHHUU B
AKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OHOT€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE NPUMEHSATh MOJyUYEeHHbIE 3HAHUS Ui OOBSICHEHUS OUOJIOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HU C TIeNplo obecredeHnss 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBSA
OKPYKAIOIINX JIOACH, COOMI0IEHUsI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY KaroIIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAlIMOHATIEHOTO TPUPOIAOTIOIH30BaHNUS;

yMEHHUE peliaTh 3JE€MEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
IIepeHOoCca BEIECTB U SHEPTHUU B DKOCHCTEMax (LU TUTAHHS);

YMEHHE BBIMOJHITH J1A0OpAaTOPHBIE M MpPaKTHUECKHE padoThl, COOIIOAATH
npaBuiIa nmpu paboTe ¢ yueOHBIM U Jab0paTOPHBIM 000PYAOBAHHEM,

yMEHUE KPUTHYECKH OIEHUBAThb MW HHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHHUKOB (CpeIcTBAa MacCOBOW MH(OPMAILIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  pacCMaTpWBaTh  TJIOOATBHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYO MO3ULUIO;

yMEHHUE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOTMYECKYI0 MH(OpPMAIIMIO W3 HECKOJbKUX HCTOUYHHMKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUITHBIN armapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iaesioB U TeM uugpoBbIe
Ne n/n P Konrtpoannsie | IpakTuueckn (uncpp )
NpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI e padoThbI
pecypchl
bubnuoreka [JOK
1 b 2 :
HONOTHA Kax Hayxa 05 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U X OpraHU3aLus 1 brbsmorexa LOK
P i https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/ 7416292
bubnuoreka [IOK
4 IKHSHETEATENLHOCTE KICTKH 6 https://m.edso00.ru/7f41c292
5 Pa3zmHOXeHME M MHIUBULYAIIBHOE PA3BUTHE 5 1 bubnmnorexka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U U3BMEHYUBOCTD 8 15 but6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubmuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmorexa [IOK
8 Pesepsrioe Bpens 1 https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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
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
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
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
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
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
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
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
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
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
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
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
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

11 KJIACC

KoJsn4yecTBo yacos DJIeKTPOHHBbIE
HaumMeHoBaHue pa3IeioB H TeM (undpoBbie)
Ne i/m Kontpoabusl | IlpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTeJbHbIE
e padoThbI padoThbI
pecypcsl
bu6mmoreka [JOK
1 DBOIOIMOHHAA OHOJIOTHS 9 1 https://m.edsoo.ru/7f4lcc?
4
Bo3HUKHOBEHUE U pa3sBUTHUE KU3HU HA Bubmiorexa HOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc7
3emute
4
bu6mmoreka [IOK
3 Opranu3Mbl ¥ OKpyXkaroiias cpeia 5} 1 https://m.edsoo.ru/7f41cc7
4
but6mmoreka [IOK
4 Coo01iecTBa v SKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bubmnoreka LJOK
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
JlaTa
Ne uudposbie
Tema ypoka Kontpousbnsbie | IIpakrnyeckue | H3YUeHH
n/n Beero o0pa3oBaTe/bHbIE
padoThbI padoThI b
pecypchl
bu6mmorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/ 161 TO3HAHUS JKUBOW MPUPO/IBL.
[Tpaktuueckas padora Ne 1
2 «/cnonb3oBanue pa3auyHbIX 1 0.5 bubmmorexa [JOK
p ' https://m.edsoo0.ru/863e6122
METOJIOB TIPY U3YICHUN
OMOJTOTUYECKUX 0OBEKTOBY
3 buosiornyeckue cucrtemsl, MpoLEeCChl 1 bubnunorexa [JOK
U UX U3y4ECHUE https://m.eds00.ru/863e6564
4 XuMHYECKUH cocTaB KIIeTKH. Bona u 1 bubnuorexa [JOK
MHHEPAJIBHBIE COJIU https://m.edso0.ru/863e674e
bu6mmorekxa [IOK
5 benxu. CoctaB u crpoeHue 0eKoB 1 httos://m.edsoo.ru/863e6572
depMeHThI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
bepmenToB (Ha IpUMeEpe aMHJIa3bl
WJIU KaTajasbl)»
7 VYrneroasl. JIunuasl 1 bubmuoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

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

bu6mmoreka [IOK
8 Hywaeutiosbie knenotet. ATO https://m.edso0.ru/863e6d5c
9 Hcropust 1 METObI U3yUYEHUS bubnuorexa [IOK
kneTku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knetka kak nenoctHas xKuBas
cucrema
CtpoeHnue 3yKapruOTHUYECKON KIIETKH.
JlaGopaTtopnast pabota Ne 2
«3y4yeHune cTpoeHus KIETOK bubnmorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTMCaHUE»
bubmuoreka [{OK
12 06 0
MCH BELIECTE T METADOIIEM https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 o . X
OTOCHHTES. ACMOCHITES https://m.edso00.ru/863e7c98
bub6aunoreka [IOK
14 C) it 00
HEPrETHHCCIHI OOMeH https://m.edso0.ru/863e7aae
JKu3HeHHbIN IMKI KIeTKU. [enenue
KJeTku. Muto3. JlabopaTopHas Bu6 110K
nonmoTeKa
15 paborta Ne 3 «Habmrogenue muto3a B 0.5 httos://m.edsoo.ru/863e7dcd
KJIETKaX KOHYMKa KOPEIlKa JTyKa Ha :
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunres 6enka. Peakius bubnuorexa [JOK
MaTPUYHOIO CHUHTE3a https://m.eds00.ru/863e796e
17 Tpaucasius — Ouocunres Oenka bubnuoreka [JOK
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18 Hexknetounsie GopMbI KU3HH — bubnuorexa [JOK
BUPYCBHI https://m.eds00.ru/863e7540
bu6mmoreka [{OK
19 @OopMBI pa3sMHOKEHNS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [{OK
20 Meiios https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U Pa3BUTHE MOJOBBIX
kJeToK. OII0J0TBOPEHHE.
91 Jlaboparopnas pabota Ne 4 05 bubnuotexa [JOK
«3y4yeHune cTpoeHus MONIOBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
99 NunuBuayanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnuorexa [JOK
HACJEACTBEHHOCTH U N3MEHUYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HAaKOB. MOHOTHOpHIHOE bubmorexa LIOK
p ' pHiL https://m.edso00.ru/863e8878
CKpellIUBaHNe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fILGSaBI/II:II/IiI/IOFO Hiﬂf OBaHUS bubmorexa LIOK
s https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacae0BaHUE
26 npu3HakoB. JlabopaTtopHas padora 05 bubnmoreka [JOK

Ne 5 «M3yuenne pe3ynbTaToB
MOHOTHOPHIHOTO U TUTHOPUTHOTO

https://m.edsoo.ru/863e8c60
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CKpEIIUBaHUs Y APO30(UIIbI HA
TOTOBBIX MUKPOIPENAPATAX)

97 I'enetuka mona. HacinemoBanue 1 bu6mmoreka [JOK
MPU3HAKOB, CUEIJIEHHBIX C TIOJIOM https://m.edsoo.ru/863e8c60
M3menunBocTh. HeHacneacTBeHHAS
U3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue bubnuorexa [IOK

28 . 1 0.5
MOAU(PUKAITMOHHON U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psifia U
BapHUAIMOHHON KPUBOII»

HacnencrBenHass N3MEHUYNBOCTb.

29 JlaGopaTopnas pabota No 7. 1 05 bubnmorexa [JOK
«AHanu3 MyTalui y 1po30Quisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIperapaTax»

bub6mauoreka [IOK

30 T'enerika uenoseia 1 https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O60011eHNe 110

31 teMme «HaciencTBeHHOCTh U 1
W3MEHYHBOCTH OPTaHU3MOB)»

bu6mmoreka [{OK

32 (Cenexui Kax Hayka u nponece 1 https://m.edso00.ru/863e9214

33 MeToabl U JOCTHXKEHHUS CEJIEKIINU 1 bu6mmoreka [JOK
paCTEHHM U KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHomorus Kkak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME
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11 KJIACC

Kosn4yecTBO 4acoB JIeKTPOHHbIE
Jlara
Ne undgponbie
Tema ypoka KonTpoabubie | IlpakTtudyeckue | H3Yy4Y€HH
n/n Bceero o0pa3oBaTe/IbHbIE
padoThbI padoThI b
pecypcsl
1 DBOJIIOIMS U METOJIbI €€ U3yUCHHS 1 bubmorexa HOK
H A M https://m.edso0.ru/863ea20e
5 HcTopus pa3BuTHs NpeACTaBIECHUI 1 bubnuorexa [IOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bu6mmorexa [JOK
3 M 1
HIPOIBOTOLIA https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMEHTapHas
CIMHUIIA BUA U YBOJIIOIIHH.
4 Jlaboparopuas padota Ne 1 1 0.5 bubmmorexa [JOK
paTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUOB IO
MOP(}OIOrHYECKOMY KPUTEPHIO»
5 JBwxy1iue cuibl (3IeMEHTapHbIC 1 bubnuorexa [IOK
(aKTOpBI) IBOITIOIMU https://m.edsoo.ru/863e9da4
bu6mmorexa [JOK
6 E i oTO 1
CTCCTBEHHEIT 0TOOP H ero opel https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOTIOLNN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKkTepa»
8 Hamnpasnenus u mytu 1 bubmuorexa [JOK
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MAaKpO3BOIIOLIMHI https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTh 3BOITIONNN
10 HcTopus xu3HU Ha 3eMIie U METObI
€€ U3y4eHUs
1 I'unore3sl MPOUCXOKACHUS )KU3HU bubnuorexa [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 Pa3zButune xu3Hu Ha 3emMIie Mo Ipam U bubnmoreka [JOK
epuoiam https://m.edso0.ru/863ea6be
OCHOBHBIE ITaITbI 3BOJIOIUU
PaCTHTEIHHOTO U KHBOTHOTO MHPA.
13 [TpaxTuueckast padora Ne 1 05 bubnuorexa [IOK
«M3yueHne UCKOMaeMbIX OCTATKOB ' https://m.edso00.ru/863ea8bc
pacTeHuii U )KMBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cucTema bubnmoreka [JOK
OPraHU4YeCcKOro Mupa https://m.edso00.ru/863ea48e
bub6mmorexa [JOK
15 DBOJIONHS YeJI0OBeKa (aHTPOTIOTeHe3
t (aurp ) https://m.edso0.ru/863eac2c
16 JBwxytiue cuibl (pakTopsi) bubmuorexa [IOK
AHTPOIOTeHE3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJOLNH
YyeJioBeKa
18 UYenoBeyeckue pacel U IPUPOIHbIE bubnunorexa [JOK
aJanTalnuy 4YeI0BeKa https://m.edso00.ru/863eaea?
PesepBHbIit ypok. O600111€HNE 10
19 TeMe « BO3HHUKHOBEHHE U Pa3BUTHE

JKA3HU Ha 3eMIie)
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20

DKOJIOTus Kak HayKa

Cpenpl OOUTaHUS B SKOJIOTHUECKHE

bubmuoreka [{OK

21
dakTopbl https://m.edsoo.ru/863eafec
AbuoTtnueckue GpaxkTopsl.
JlaGopatopHnas pabora Ne 3.
«Mopdonoruueckrne 0cOOEHHOCTH
. bubmuoreka [JOK
22 pacTeHuii U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanusy. JlabopaTropnas pabora
Ne 4. «BnusiHHE cBeTa HAa pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bub6mauoreka [IOK
23 buotnueckue daxto
HOTHHCCKHE (akTOpEI https://m.edso0.ru/863eb348
DKOJIOTMYECKUE XAPAKTEPUCTUKHU
nomyssiiuu. [Ipaktuueckas pabora
24 Ne 2 «ITopcuér mioTHOCTH 0.5
MIOTYJISIIIUI Pa3HbIX BUOB
pacTeHun»
o5 Coo0b1ecTBa OpraHu3MoB — bubnuorexa [JOK
OuoIEeHO3 https://m.edso0.ru/863eb46a
26 DKOJOTHYECKHAE CHCTEMBI bubmuoreka [JOK
(sxocHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeH YKOCUCTEMBI.
27 DKOJIOTUYECKHE TUPAMUJIBI bubmmorexa [JOK
y PENIARE https://m.eds00.ru/863eb5fa
CsaoiicTBa sKocucteM. Cykueccus
28 [IpupoHbIe 3KOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas bubmmorexa [IOK

JKOcUCTEMA 3eMIN

https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmuorexa [IOK

31 1
onochepnr https://m.edso00.ru/863ebd16

32 UenosevecTBo B brocdepe 3emin 1

33 Cocy1iecTBOBaHUE MTPUPOJIBI U 1 bubnuoreka [JOK
YEeJI0BEYECTBA https://m.edso0.ru/863ebale
PesepBHbIil ypok. O000IICHHE TEMBI

34 «Co00111eCTBa U DKOJIOTHYECKHUE 1
CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 95

ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeaAMeTHbIE PE3YIbTATHI 0CBOEHHsI OCHOBHOI
o0pa3oBaTe/ILHON MPOrPaMMBbI CPeTHET0 00IIIero 00pa3oBaHMsI

ChopMUpOBAaHHOCTh 3HAHMM O MECT€ M POJM OHOJIOTHU B CHUCTEME
HAY4YHOT'O 3HaHMS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTUHBI MHUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUMCKUX M 3apyOeXKHBIX YUEHBIX-OMOJOTOB B Pa3BHUTHE
6uosiorny; (PyHKIHMOHAILHOW TPAMOTHOCTH YEJIOBEKAa Ui pEIIeHUs

JKN3HCHHBIX 3aJa4

YMeHHe pacKpbIBaTh COJCpKAHHWE OMOJIOTMYECKUX TEPMHHOB U
MOHSATHIA: KHU3Hb, KIETKA, OPraHu3M; MeTabosu3M (0OMEH BELIECTB M
npeBpallieHle SHEepPruu), romeocta3 (caMoOperyJsius), YpOBHEBas
OpraHM3aIysl KHUBBIX CHCTEM, CAaMOBOCHPOM3BEJCHUE (PEHpOIyKIIHS),

HAaCJICACTBECHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHUC

YMeHue uznarath OMOJOrHYecKue Teopun (KJIeTouHas, XpOMOCOMHa,
MmyTaimonHas), 3akoubl (I. Mennens, T. Moprana, H.1. Basuiosa) u
ydenust (0 IEHTpax MHOrooOpasusi M HPOUCXOXKICHHUS KYyJIbTYpPHBIX
pacrenuit H.1. BaBuiioBa), onpeaessiTh rpaHUIlbl UX IPUMEHUMOCTH K

ZKHUBBIM CUCTEMaM

YMeHue BIaieTh METOJaMH HAyYHOTO TIO3HAHWUS B OHOJIOTHH
(HabmroficHHE W OMKMCAHUE J>KUBBIX CHUCTEM, IPOIECCOB U SIBJICHHIA,
OpraHm3anysi W MpOBEIEHUE OHOJIOTMYECKOT0  JKCIEPUMEHTA,
BBIJIBIDKCHHE TUITOTE3HI; BBLISIBIICHHUE 3aBUCUMOCTH MEXKY
WCCIeAYyeMbIMUA BEeTUYMHAMH, OOBSICHEHHE TIONYYCHHBIX PE3YJIhTaTOB,
WCMOJIb30BAHHBIX HAYyYHBIX [OHSITUH, TEOPUHM W 3aKOHOB; YMEHHE

ACJIaTh BBIBOAbI HAa OCHOBAHUU MMOJTYYCHHBIX pCSYJ]LTaTOB)

10 KJIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICISITh CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT M  OJYKApPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TMpOLIECCOB  OOMEHa  BEHIECTB U
MPEBPAICHUS JHEPTUU B KIIETKE, (OTOCHHTE3a, IUIACTHYECKOTO M
JHEPreTHYecKoro  OOMEHa,  XEeMOCWHTe3a, MHTO3a,  Meio3a,
OIUIOIOTBOPEHUS,  PAa3MHOXKEHUS, HWHANBUAYAIbHOTO  Pa3BUTHUSA

opranusMa (OHTOTreHe3)




YMeHme MMPUMCHATH MMOJIYYCHHBIC 3HaHUA JIIA 00BICHEHHUS

OMOJIOTMYECKHUX TPOIECCOB M SBICHUM, IS MPUHSATUS MPAKTUICCKUX
pelIeHnl B IOBCETHEBHOM JKU3HHU B IIENIAX 00ecredeHus 0€30MacHOCTH
CBOETO 37I0POBbsI U 370POBbs OKPY>KAIOIIUX JIIOJIeH, COOMIOACHUS HOPM
rpaMOTHOTO  TOBEACHUA B  OKPYXaIOIICH

INPUPOJHON  cpene;

ITIOHUMaHHEC HCOGXOI[I/IMOCTI/I HUCIIOJIBb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBpCMeHHOﬁ Ouoyiorun W OHMOTEXHOJOTHit IJId palMOHAJIBHOT'O

IIpHUPOAOII0IB30BaHUA

YMeHHe peliath 3J€MEHTApHblE T'€HETMYECKUE 3aJaud Ha MOHO- M
TUTUOPUIHOE CKpEeUIMBaHUE, CLEIJICHHOE HACJIETOBAaHHE; COCTAaBIIAThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHHUA JJIA MpEaACKa3saHus

HacJICaAOBaHHWA ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE W MpPaKTHYECKue pPadoTHhI,

coOmonath mnpaBwia nHpu pabore C ydeOHBIM U JTaOOPaTOPHBIM

o0opyaOBaHHEM

YMeHne KpUTHUYECKH OLIEHUBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
OMOJIOTUYECKOTO CO/IEPKaHMs, BKIIOYAIONIYIO NICEBJAOHAYYHbIE 3HAHUS
u3 pa3udyHbix ucTouHukoB (CMMU, HaydHO-TTOMYJISIpHBIC MATePHAIbI);
STHUYECKHE AaCIHeKThl COBPEMEHHBIX HCCIEJI0BaHUNH B OHOJIOTHUH,

MCAUIIUHE, OMOTEXHOJIOTUH

10

YMeHnue co3naBath COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKY0 HHPOPMAIHIO U3 HECKOIBKUX HNCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATH MOHATUMHBIN arrapar OuoyIorun

11 KITACC

Kon
MpoBepsAEeMOro
pe3yJbTara

IIpoBepsieMble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbI CPETHET0 001IIero 00pa3oBaHMs

CdopMupoBaHHOCTH 3HAHUKH O MECTE M POJM OHOJIIOTUU B CHCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHHBI MHUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHUUCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B Pa3BHUTHE
Oouosnoruy; (HyHKIMOHAILHON TPaMOTHOCTH 4YeJIOBEKa MJisl PEIICHUS

JKN3HCHHBIX 3a1a4

YMeHHue pacKpbIBaTh COJACpKAHWE OMOJIOTMYECKUX TEPMHHOB U

MOHSTUNA: BUJ, TOMYJSIMs, T€HOMOH/, BOJIONUS, IBUKYIIUE CUIIBI




(dpaxropsr) ABOJTIOLINH, MPUCTIOCOOICHHOCTh OpraHU3MOB,
BUJI000pa3oBaHue, IKOJIOTHYECKUE bakTopsI, IKOCHCTEMA,
IPOIYIICHTHI, KOHCYMEHTHI, PEIYLICHTBHI, Henv  NUTaHWMS,

9KOJIOTHYECKas MUpaMuia, OuoreoreHo3, onochepa

YMeHue uznaratb OHOJIOTHUECKHE TeOpuH (dBOJIrONMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpPHUs  DBOJIONWH), 3aKOHbI U
3akoHOMepHOCTH (3apossimieBoro cxoactBa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBiaeHui u nmytei 3sotonuu A.H. CeBeproBa, yueHus o
ouochepe B.M.  BepHajackoro), onpenensTh ~ TPAHUIBI  HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BiaaeTh METoJaMu HAay4YHOro TIIO3HAHUA B Ounoyioruu
(Ha6J’IIOI[eHI/Ie U OIIKMCAHHC JXHUBBIX CHUCTCM, IIPOLCCCOB U HBHCHHﬁ;
opraHnu3anusi n IMPOBCACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHC TUIIOTE3HI, BBISABJICHUC 3aBUCHUMOCTH MCXKAY
HCCICAYCMBbIMHU BCIIMYNHAMMU, 00BsICHEHHE IMOJIYUYCHHBIX PEC3YJIbTATOB,
HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHP'I, TCOpI/Iﬁ M 3aKOHOB, YMCHHC

ACJIaTh BBIBOALI HA OCHOBAHUU IMOJTYYCHHBIX pGSYJ'H)TaTOB)

VYmenue BBIJIEIATH CYIIECTBECHHBIC PHU3HAKU CTPOCHHS
OMOJIOTMYECKHX  OOBEKTOB: BHJOB, TMOMYJISAIHMH, TPOAYIIECHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOTEOICHO30B U  DKOCHCTEM;
0COOEHHOCTHU MPOIIECCOB HaCIeICTBEHHOMI H3MEHYUBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPTaHHU3MOB, JICHCTBUS DKOJOTHUYECKHX (HAaKTOPOB HA OpPraHU3MBI,
MIEpPEeHOCa BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEILIECTB U

OMOre0OXMMHYECKUX IMKJIOB B Onochepe

YMeHue OpUMEHSATh TOJNy4YEeHHbIE 3HaHUS IS OOBSICHEHUS
OMOJIOTMYECKUX TPOLIECCOB U SBICHHUM, U MPUHATHS MPAKTUYECKUX
pelIeHnii B MOBCETHEBHOM JKU3HHU B 1IeJIAX o0ecrieueHus 0€301acHOCTH
CBOETO 3/10POBbS U 3/10POBbsl OKPYXKAIOILIUX JIFOAEH, COOMI0ACHNS HOPM
IPaMOTHOTO  TOBEACHUS B  OKpY’XKarolled MNpUPOJHOH  cpene;
HOHMMaHHe HEOOXOAUMOCTH UCTIOJIb30BAHUS JOCTHXEHUH

COBPEMEHHOM OMOJIOTHH AJIs1 PALlMOHAIIBHOTO IIPUPOIOTIOIb30BaAHUS

YMmenune peuiaTb 3JEMCHTAPHBIC OHOJOrHYECKHE 3aJa4yu, COCTaBJIATH

CXEMBI MEPEHOCa BEIIECTB U SHEPTHU B IKOCUCTeMax (LerH MUTaHHS)

VYMeHue BBINONHATH JIA0OpAaTOpPHBIE W MPAKTHYECKHE paboTHI,
coOnrofarh mpaBwia Npu pabore ¢ y4eOHbIM U J1aOOpaTOPHBIM

00opy1I0BaHHEM




YMeHue KpUTHUECKH OLIEHHMBAaTh U UHTEPHPETUPOBATH HH(OPMALNIO
OMOJIOTUYECKOTO CO/ICPKaHMs, BKIIOYAIONIYIO MICEBJIOHAYYHbIC 3HAHUS

U3 pa3nuuHbiX uctrouHnkoB (CMU, Hay4HO-TIONYJISIpHBIC MaTepUabl);

? paccMaTpuBaTh ri100aJIbHBIC 9KOJIOTHYECKUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3UIHIO
YMeHue co3naBath COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOIBKUX HNCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATb MOHATUMHBIN arrapar Ounoyioruu




IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

buosnorns xak HayKa

11

buonorus — Hayka o xuBOM mpupojge. Ponbp Ouonormu B (opMupoBaHUU

COBPEMEHHOM Hay4YHOH KapTUHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

1.2

MeTtoasl MO3HAHUS KUBOU MpUpOAbL (Ha6J’II-OI[CHI/Ie, OKCIICPUMCHT, OIIMCAHHUC,
HU3MCPCHHUC, KJ'IaCCI/I(bI/IKaI_[I/IH, MOACIIUPOBAHUEC, CTATHCTUYCCKAs 06pa60TI<a

JIAHHBIX)

JKuBrkle cucTeMBI 1 NX opraHnu3anus

2.1

Xubie cucrempl (OMOCHCTEMBI) Kak MpeaMer u3ydeHus Oouosoruu. CBONCTBA

OuocHucTeM M BX pazHooOpasue

2.2

YPOBHI/I OpraHu3anmuunu OHOCHCTEM. MOHeKYHHpHO'FeHeTI/I‘ICCKI/Iﬁ, KJIETOUHBIH,

OpraHW3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EepHBIT

XUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHUYECKHM COCTaB KJIETKHM. XHMHYECKHE DJIEMEHTHI. MaKpO3JIEMCHTHI,
MHKPOIJICMEHTHI. Boz[a U MHUHCPAJIbHBIC BCUICCTBA. cI)yHKI_II/II/I BOAbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HozmepmaHHe OCMOTHYECKOT0 OanaHca

3.2

benku. CoctaB u ctpoeHue OeaKkoB. AMHHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3zamenuMble W 3aMEHUMBIE AMUHOKHUCIOTBHL. AMHMHOKHCIOTHBIA COCTaB.
YpOBHH CTPYKTYphI OCIKOBON MOJIEKYJbI (EpBUYHAS, BTOPHYHAS, TPETUUHAS U
YEeTBEPTUYHAS CTPYKTypa). XHMHUYECKHE CBoOiicTBa OenkoB. buonorndeckue
byHKIMHA OEITKOB.

®epMeHTHl — Ouosiornyeckue kartanuzaropbl. CTpoeHue (epmeHTa: aKTHUBHBII
HeHTp, cyOcTtpatHas crnenuduuHoctb. Kodepmentsl. Burtamunsl. OTnugus

q)epMeHTOB OT HCOPTaHNYCCKUX KAaTaJIu3aTOPOB

3.3

VYrneBoabl: MOHOCaxapuabl (IJIIOKo3a, pudo3a M Je30KCHpru003a), JucaxapHibl
(caxaposa, nakro3a) W monucaxapuabl (Kpaxmai, TIHKOTeH, MEeJUIIII03a).
Buonornueckue pyHKIUHN yIriIeBOIOB.

Jlununael:  TpUraMLepuibl,  crepounsl,  pochomunuael.  'mapoduiabHO-
runpopoOHbIe cBOicTBa. buonormueckue ¢QyHknuu smnuaoB. CpaBHEHHE

YTJIICBOJOB, OCIIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX
kucnor. Crpoenme u ¢ynkuuun JHK. Crpoenme u ¢ynkuuu PHK. ATO:

CTpOEHUE U (PYyHKINH

3.5

[uronorus — Hayka o kietke. Knerounas reopust. MeTo1pl H3y4eHUsI KIIETOK

3.6

Krnerka kak nenoctHas xuBas cucreMa. OOlue NMPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass memOpana, monekynsl JIHK kak reHetwmueckuii ammapar, cuctema

cuHTe3a Oelka

3.7

Tumbsl KIETOK: 3yKapuoTU4ecKasi U mpokapuotudeckas. OCOOEHHOCTH CTPOCHHS
npokapuotuyecko  kinetku. Kierounas crenka Oaktepuil.  CTpoeHue
SYKApPUOTHYECKOM KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENbHOM, XUBOTHOU U

IrpUOHON KIIETKU

3.8

[ToBEpXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIMUKC, HX
¢yukum. [Tnasmaruaeckas memOpana, e€ cBoiicTBa U pyHkimu. L{utonnasma u eé
oprasousipl. OnHOMEMOpaHHbIE OPraHOMABI KJIETKU: SHAOIUIa3MaTHYECKasl CEeTh
(3IIC), ammapar I'onmbmku, Mu30cOMBL [10TyaBTOHOMHBIC OPraHOWIIBI KIICTKH:
MUTOXOHJIpUH, IacTuAbl. IIpomcxoxaeHne MHUTOXOHAPWUN W IIACTHA. Buubl
wiactua. HememOpaHHble OpraHouJbpl KJIETKU: pUOOCOMBI, KJIETOYHBIH LIEHTP,

PCCHUYKH, KTYTHKH. qDYHKLII/II/I OpPraHon 0B KJICTKH. Bxmrouenus

3.9

Anpo — perynaropHbiii HeHTp KieTku. CTpoeHue sapa: sijaepHas o000JI0uKa,

KapHoIUIa3Ma, XPOMATHH, SIIPHIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BELIECTB B KIIETKE

)KI/ISH@I{GHTCJH)HOCTI) KIJIICTKHU

4.1

OOMeH BeIIeCTB, WM MeTaboIu3M. AcCUMWIAIMS (IUIACTUYECKU OOMeH) U
TUCCUMWIIALUS (FHEPreTHUSCKUI OOMEH) — JBE CTOPOHBI EIMHOTO Mpolecca
Metabonu3ma. Tunbl oOMEeHa BeIIeCTB: aBTOTPO(GHBIN U reTepoTpodHblid. Poib

Q)epMeHTOB B oOMeHe BCHICCTB U IMPCBPAIICHHUHN SHCPIUH B KIICTKE

4.2

®dotocunte3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakuuu portocunresa.
OddexTuBHOCTh PpoTOCHHTE3a. 3HaYeHHE (OTOCUHTE3a Ui >KU3HH Ha 3emJe.
Bnusinue ycnoBuit cpeapl Ha (OTOCHMHTE3 U CIOCOOBI TOBBILIEHHUS €r0
IPOAYKTUBHOCTH Y KyJbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIoUIe OaKkTepuu. 3HAueHHEe XEMOCHHTe3a JUIs

JKA3HU Ha 3eMiie

4.3

DHepretudeckuii oOMeH B KieTke. PaciiemnyieHue BelIECTB, BBIICICHHE U
AKKyMyJIMPDOBaHUE OHHEPrUM B KIETKE. OTambl JHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenne m ero Buabpl. KuciopogHoe OKHCIEHUE, WIH KIETOYHOE

npixanue. DPPEeKTUBHOCT YHEPTETUIECKOTO 0OMeHa




4.4

Peakuuu marpuunoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peanuzanus
TeHEeTUYECKOM WHpOpManuu B KIETKe. ['@HeTHYeCKHil KOJ M €ro CBOWCTBA.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsuus — O6uocunrte3 Oernka.

KOI[I/IpOBaHI/Ie aMUHOKMCJIIOT. PoJib pI/I6OCOM B OMOCHHTE3€e OeKa

4.5

Hexnerounsle ¢Gopmbl xu3HU — BHpYChl. Mcrtopus otkpbitusi Bupycos (1.
WBanoBckuii). OCOOCHHOCTH CTPOCHHS UM JKU3HEICSITEIBHOCTH BHUPYCOB.
bakrepuodaru. bonesnm pacTteHuid, KUBOTHBIX W YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynonedunura yenoeka (BUY) — Bo3oymutens CITN/Ia.

[IpodunakTuka pacnpocTpaHeHUs! BUPYCHBIX 3a00J1€BaHUI

Pasmuoxenue n HHAWBUIYaJIbHOC PAa3BUTUC OPraHU3MOB

5.1

Knerounblii 1uKI, WM SKU3HEHHBIH LMK KIeTKH. MHTepdasza u MuTO3.
[Iponeccrl, mporekatoe B uHTEpdasze. Permmukanus — peakiuss MaTpUuHOTO
cunteza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HAOOp — KapHUOTHII.
JIMmiionaHpIi M TaIOMOHBIA ~ XpOMOCOMHBIE  HaOOpbl.  XpOMATHIBI.
[luronornyecknue OCHOBBI Pa3MHOXKEHUS W HUHIUBHIYAIBHOIO Pa3BUTHUSA
OpPraHU3MOB.

Henenne xierkn — wmuto3. Cragum murosa. IIpoueccsl, nmpoucxopsiue Ha

pa3HBIX CTAAUSX MUTO3a. bBUOIOrHYecKnii CMBICIT MUTO3a

5.2

@dopMbl pa3MHOKEHHUsI OpPraHU3MOB. Oecnojioe W mojioBoe. Buabl Gecrosoro
pPa3MHOXKEHHUS: JeJIeHHEe HaJABOe, IOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX,
crnopoo0pa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIIUU

5.3

[TosoBOE pa3zMHOXKEHUE, €T0 OTIIHYHUS OT OECIIONIOTO.
Meiio3. Craguum wmeiioza. Ilpoiueccsl, npoucxoisuue Ha CTaausIX Meno3a.
IToBenenue xpomocom B Mmeio3e. KpoccuHrosep. buosnornueckuit cMmbICi H

3HaYEHUE MEN03a

5.4

['amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK y HMBOTHBIX. [TojoBBIE
JKeJIe3bl. CCMCHHUKU U SAUYHUKU. O6p330BaHI/Ie M Pa3BUTHEC IOJIOBBIX KJIETOK —
ramer (cnepmaTo3ouj, SIMIEKIeTKa) — crepMaToreHes u ooreHes. OcoGeHHOCTH

CTPOEHHUS SIMLEKIETOK U criepMaTo30u10B. Omnonorsopenue. [laprenorenes

5.5

WunuBunyaneHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHAIBHOE  Pa3BUTHE
(smOpuorenes). Dtanbl IMOPUOHAILHOTO PAa3BUTHS y MTO3BOHOYHBIX KHBOTHBIX:
ApoOJeHue, racTpyJsiuus, opraHoreHes. IloctaMOproHanpHOe pa3BuTHE. THITBI
HOCTAMOPHOHAJIBHOTO Pa3BUTHUS: MPsIMOE, HempsiMoe (IMYMHOYHOE). BrusHue
Cpe/bl Ha Pa3BUTHE OPraHU3MOB; (aKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct n Pa3BUTHEC paCTeHHﬁ. Onrorenes OBECTKOBOI'O PaCTCHM. CTPOCHHUEC CEMEHH,




CTaauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB 1 USMCHYUBOCTH OPraHU3MOB

6.1

[Tpenmer u 3anauu reHetuku. Vcropus pa3BuTHS FeHETHKU. Bkian poccuiickux
U 3apyOexHbIX Y4Y€HBIX B pa3BUTHE TEHETHKU. MeToAbl T'e€HETHKH
(rubGpumosIorHuecKui, LUTOT€HETUYECKUH, MOJICKYJIIPHO-TCHETHYCCKHUH).
OcHOBHbIE T€HETUYECKUE NMOHATHS. ['eHeTUUecKas CUMBOJIMKA, UCIOJIb3yeMasl B

cxXemax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacJIeJOBaHMsl IPU3HAKOB, yCTaHOBIEHHbIE [. Menaenem.
MoHorubpuiHoe CKpeuBaHue. 3aKOH €IUHOooOpa3us THOpUIOB IMEPBOrO
nokoneHus. IlpaBwiio nOoMHHMpOBaHMS. 3aKOH paclIEIJICHUs MPU3HAKOB.
l'unore3a unctoTs! ramer. [logHOE M HEMOTHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpermuBaHue. 3aKOH HE3aBUCHMOIO HAcelIOBaHMS NPU3HAKOB.
[luToreHeTuecKue OCHOBBI JUTMOPUAHOTO CKpEIMBaHUA. AHaIU3MpyoLiee
ckpemuBaHue.  lcnonp3oBaHME — aHANM3UPYIOIIETO  CKpPEIIMBAHMS  JUIS

OTIpeIeJIeHUs] TEHOTHUIIA 0COOH

6.3

CuerieHHoe HaclieZjoBaHue npusHakoB. Pabora T. Moprana no cuernjieHHOMY
HacJIeJOBaHWIO TeHoB. HapymieHwe creruieHuss TEeHOB B pe3yJibTare
KPOCCHHIOBEpa. XpOMOCOMHAsl TEOpusl HAclIeACTBEHHOCTH. ['eHernueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OINpEEIEeHUE IMoja. AYTOCOMBI M IOJOBBIE
XPOMOCOMBI. T'omoramernsie u reTeporaMCeTHbIC OpPTraHHU3MBbI. HaCJIe,HOBaHI/Ie

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

H3meHunBoCTh. BUIBI M3MEHUMBOCTH. HEHACJICACTBCHHAS W HACJICACTBCHHAS.
Pons  cpenpl B HEHAcHeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAM(PUKAIIMOHHOW HW3MEHYMBOCTH. BapuwalmoHHBIA psii W BapHAIlMOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KomuwdecTBeHHbIE H  KayeCTBEHHBIC

NPU3HAKK U UX HOpMa peakiu. CBOHCTBa MOTU(PUKAIIMOHHON H3MEHUYUBOCTH

6.5

HacnencrBennasi, wiM TeHOTUIHYECKas, W3MEHUYMBOCTh. KomOuHaTHUBHAs
U3MEHYMBOCTh. Melo3 ¥ TMOJIOBOM TPOIleCC — OCHOBA KOMOWHATHBHOMW
U3MEHYMBOCTU. MyTalMOHHAs W3MEHYMBOCTh. Kiaccupukamuss MyTaruid:
TE€HHbIE XPOMOCOMHBIE, T€HOMHBIE. YacToTa U NpUYMHbBI MyTauuid. MyTareHHbIe
(dakTopsl. 3aKOH TOMOJIOTUYECKHUX PSAJOB B HACIeACTBEHHON n3MeHunBoctu H.1.

BasuioBa

6.6

FeHeTI/IKa YCJIOBCKA. KapI/IOTI/IH YCJIOBCKA. OCHOBHBIC METOAbI TCHCTUKU
qeJIoOBeKa. reHeaJormueCcKu, OJIN3HELOBBIH, ITUTOTEHETHYECKHUM,
OMOXMMHYECKH, MOJEKyJIIpHO-TeHeTudecKuidi. CoBpeMeHHOE OmpesesieHue

TCHOTHIIA. IOJTHOITCHOMHOE CEKBECHHUPOBAHHE, TCHOTUIIMPOBAHUE, B TOM YHCIE C




60se3Hu, 00JIE3HH C HACJIEJCTBEHHOW MPEIpaclookKEHHOCThIO, XPOMOCOMHbIE
6one3nu. ComaTWdyeckue W TeHEepPaTWBHBIE MyTaluuu. [IpUHIMIIBI 3710pOBOTO
o0Opa3a JKM3HHM, JAWArHOCTUKM, MPOQWIAKTUKA U JICUEHHS TE€HETHYECKHX
Oone3Hell. MenuKoO-reHeTH4ecKoe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEAMLIMHCKON

TCHCTUKHU B IIPCAOTBPAIICHUHN U JICUCHUN I'CHCTUICCKUX 3a00JICBaHNM YEJIOBEKA

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka M MpOLECC. 3apOKICHUE CEIEKUMH MU JIOMECTUKALMS.
VYuenne H.M. BaBumoBa o0 1eHTpax MPOUCXOXKACHHUS U MHOTO00Opazus
KYJbTYpPHBIX pacTeHuid. LIeHTpbl MPOUCX0XKICHUS JOMAIIHUX KUBOTHBIX. COpT,

nopozaa, mraMm

7.2

CoBpeMeHHbIE METOJbl CEIeKIMU. MaccoBblii U MHIUBUAYaJIbHBIH OTOOpPHI B
CEJIEKIIMM PAcCTeHUH M KUBOTHBIX. OIEHKa 3KcTepbepa. biaM3skopoacTBeHHOE
cKkpeluBaHue — HMHOpuAMHr. Yuctas nuHus. CKpelMBaHUE YHUCTBIX JIMHHM.
I'eteposuc, unu rubpuanas cwia. HeponcTBeHHOE CKpeluBaHUe — ayTOPUIHMHT.
Otnanénnas ruOpuamzanuss U e€ ycmexu. VCKyCCTBEHHBIH MyTareHes u
[IOJIyYCHUE IIOJUIIIOUAOB. JIOCTHIKEHMs CEJIEKUUU DPACTCHUH, JKUBOTHBIX U

MHUKPOOPIraHU3MOB

7.3

buorexHonoruss kak oTpaciab MNPOU3BOJACTBA. [ €HHas WHXEHEpHs. Tarbl
co3manusi pexomOmHanTHOW JIHK wm Tpancrennsix opranm3moB. Kierounas
umxkeHepus.  Kierounele  KyJabTypbl.  MUKpPOKIOHAIHHOE  Pa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOIYKTHUBHBIX  CEJIICKOXO3SIMCTBEHHBIX
OpPraHU3MOB. OJKOJOTHYECKHe M 3Thdeckue mpodiembl. MO — reHeTndecku

MOI[I/I(bI/ILII/IpOBaHHBIC OpraHru3Mbl

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

OBOJIOMOHHAS OMOJIOTHS

1.1

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbctBa  3BoyolMU.  llameoHTONOrMYECKHe:  MOCIEN0BATENBHOCTD
IIOABJICHHUS BHIOB B NaJIEOHTOIOTHYECKOM JICTOIMUCH, TICPEXOAHBIC (I)OpMI)I.
buoreorpaduyeckue: cxonctBo u pazauuue GayH U (Qaop MaTEpUKOB H
OCTPOBOB. OMOPHOJIOTMYECKUE: CXOJICTBA U PA3NUYUS SMOPUOHOB Pa3HbIX BHUJIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE. TOMOJIOTUYHbIC, AHAJIOTHYHBIE,

pYyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE. CXOACTBO




MCXAaHU3MOB HACJICACTBCHHOCTH W OCHOBHBIX METa00INYECKHX HYTGﬁ Y BCEX

OpTraHnu3MOB

1.2

OpomtonmonHass  Teopuss Y. [lapBunHa. IIpennmocbulku — BO3HUKHOBEHMS
JapBUHU3MA. J[BHOKYIME CHIIBI 3BONIOLMH BHIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOYKEHHUE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

0opb0Oa 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust dBomtormd  (CTD) ©  OCHOBHBIE €€ TIOJIOKCHUS.

MuxkposBomrorus. [Tomynsiuys Kak equHUIa BUIa U YBOITIOLUN

1.4

JBmwxymue cuiabl ((pakTophl) IBONIOLMM BUIOB B TpUpoje. MyTallMOHHBINA
Ipolecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynsiiiMoHHBIE BOJIHBI U JApeiid
reHoB. M3onsanus u murpanus. EcrecTBeHHBI 0TOOp — Hampapistomui (hakTop
3BoJIIOLMU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh  OPraHM3MOB Kak pe3yibTaT d3BoMonMU. [lpumepsl
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop¢03bl U HANOATANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (POPMBI BHI000pa30BaHUS:

reorpadgu4ecKkoe, IKOJIOTHIECKOe

1.5

MakposBomonusi.  @opmbl  3BoJOLMU:  QuUIIETHYECKasi,  JUBEpPreHTHas,

KOHBEpreHTHasl, napaienpHas. HeoOpaTumMocTh 3BOIOLIUN

Bo3HUMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMIie

2.1

I[OHay‘-IHLIe NpEACTaBJICHHUA O 3apOXKIACHUH JKHU3HU. Hay‘-IHBIG THUIIOTE3bI
BO3HUKHOBEHHUSl J>KM3HM Ha 3emje. a0uoreHe3 W MaHCHepMHs. XUMUYecKas
OBOJIFOIIUA. 3KCHepI/IMeHTaJIBHOG TNOATBCPIKACHUC XUMHYECKOU 3BOJIOIIUH.
Havanpabie sTanel Ouosorumdeckoit spomtonmu. ['mmnoresa PHK-mmpa. Tlepsoie

KJIICTKHU U UX 3BOJIFOIUA. (I)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII )KUBBIX OPraHU3MOB

2.2

PasButne xusHu Ha 3emse mo 3pam u nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas 3pa u €€ mNepuoabl. KeMOPUUCKHA,
OPIOBUKCKHW, CHUJIyPUHUCKUM, JIE€BOHCKUH, KaMEHHOYTOJbHBIMA, NEPMCKUMU.
Me3so3olickas 3pa U €€ nepuoibl: TPUACOBbIN, OPCKUNA, MEJIOBOM.

Kaitno3zoiickass »3pa u €€ mepuoabl:  MAJCOr€HOBBIN,  HEOTrCHOBBIH,
AQHTPOIIOI€HOBBIA. XapAaKTEpUCTHKA KIMMAara W TIEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE ATAIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApOoMOP(O3bI y
pacTeHnid W KUBOTHBIX. [losiBIEHWe, pacuBeT W BBIMHUpAHUE TPYII KUBBIX

OpraHU3MOB

2.3

Cucrema OpraHHu4YeCKOro Mupa KaK OTpaXCHHUC 3SBOJIOLUU. OcHOBHBIC




CUCTEMATUYCCKUE I'PYIIIBI OPraHNu3MOB
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OBojrOIUs 4YejoBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue mnpencraBieHHil o
IIPOMCXOXKIECHNN 4YeloBeKa. Meronpl u3ydeHus aHrpornoreHesa. CxoacrBa u
pa3nuyuus YeloBeKa U )KMBOTHBIX. CHCTEMaTHUECKOe MOJI0KEHUE YeIOBeKa.

JBmwxymue cwibl (hakTopbl) aHTponorene3a. HacnencrBeHHass I3MEHUUBOCTD U
€CTeCTBeHHbI 0TOOp. OOIIecTBEHHBIH 00pa3 >KU3HU, H3TOTOBJIEHHE OPYIUil

TPyJAa, MBIIIJICHHUE, peyUb

2.5

OCHOBHBIE CTaJIMM W BETBU SBOJIIOIMHM YEJIOBEKA: aBCTPAJONUTEKH, YenoBek
yMenbid, YenoBek npaMmoxonsuuid, YenoBek HeaHAEPTaIbCKHi, YemoBek
pa3ymHbIid. Haxonku MCKOMAeMbIX OCTAHKOB, BpPEeMs CYIIECTBOBaHUS, 00JIACTh

pacnpocTpaHeHust, 00bEM FOJI0BHOIO MO3ra, 00pa3 xKU3HU, OPYIHs]

2.6

Yenoseueckue packl. OCHOBHBIC OOJBIIKE packl: eBporiecouHas (eBpa3uiickasi),
HErpo-aBCTpaIOnTHAs (’xBaTOpUANBEHAS), MOHTI'OJIOUIHAs (azmarcko-
amepHKaHcKast). YepThl MPUCIIOCOOICHHOCTH TIPEICTABUTENICH YEIIOBEYECKUX Pac

K yCIJIOBUSIM CyllecTBOBaHMs. EAuHCTBO yenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 4 OKpy»Karouias cpeaa

3.1

DKOJIOTHsSl KaK Hayka. 3alaud U pasjielibl 3KOJOTHH. MeToAbl 3KOJIOTHYECKUX
WCCJICI0OBAaHMM. DKOJOTHYECKOe MUPOBO33peHne. Cpenbl 0OUTaHHsI OPraHU3MOB!

BOJHAsA, HA3CMHO-BO3AYyIIIHAsA, TIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonorndyeckne  ¢aktopsl. Kraccudukanus — 3KOJOTMYECKHX  (aKTOPOB:
abuotnueckne, OHOTHYECKHE W AaHTPONOTeHHbIE. JIeHCTBHE SKOIOTHYECKHX

(axTOpOB Ha OPraHU3MBbI

3.3

AlGuotnyeckue (QakTOphl: CBET, TeMIepaTypa, BIaXHOCTh. DdoTormeproausm.
[IpucriocoOeHus: OpraHu3MOB K  JCHCTBHIO  aOMOTHYECKUX  (aKTOPOB.

buosornueckue puTMsl

3.4

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJCHCTBHIA: KOHKYpPEHIIHS,
XHIIHAYECTBO, Tapa3suTU3M, MyTyaln3M, KOMMEHcanu3M (HaxJIeOHUYEeCTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HEHTpaiu3M. 3HAa4YeHHE  OMOTHYCCKHX

BSaHMOﬂeﬁCTBHﬁ 1A CyHICCTBOBAHUA OPTraHU3MOB B ITPHUPOJHBIX COO6I.H€CTBaX

3.5

DKOJIOTHYECKHE XApaKTCPUCTUKHU MMOITYJIAIH. OcHOBHEBIE II0Ka3aTcin
OONyJIALMUA: YUCIICHHOCTh, IUIOTHOCTh, POXKIAACMOCTh, CMCPTHOCTb, IPHUPOCT,

MUI'pamus-. HI/IHaMI/IKa YUCJICHHOCTHU ITOITYJIAAIUH U eé peryjsinus

COO6H.[GCTBa H OKOJIOTHYCCKHUEC CUCTCMBI

CooOmecTBO opraHu3mMoB — OuorieHo3. CTpyKTypel OHOIICHO3a: BHUOBasd,




npocTpaHcTBeHHast, Tpoduueckas (mumieBast). Buasl-momuHanTel. CBS3U B

OHOIIEHO3€E

4.2

Okonorndeckue cucrembl  (9kocuctemsl). [loHsTe 00 dKocucTeMe U
ouoreorieHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHTHI JKOCHCTEMBI. TPOIYILIECHTHI,
KOHCYMEHTHI, pelyleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUHU B SKOCUCTEME.
Tpoduueckue (muineBbie) YPOBHH 3KOCHUCTEMBI. IIWIleBbIe I€MM H CETH.
OcHOBHBIE TIOKAa3aTeNM SKOCHUCTEMBI: OMoMacca, MPOAYKIHS. DKOIOTUYECKUE
NUpaMUbl: TPOAYKIMH, YHUCICHHOCTH, OuoMacchl. (CBOWCTBA HSKOCHCTEM:

YCTOﬁqHBOCTB, caMoperyJsnus, pa3BuTUC. CYKI_ICCCI/ISI

4.3

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIN
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTreHHBIE DKOCHCTEMBI. ATpOIKOCHCTEMBI. YpboskocucTemsl.
buonornueckoe 1 X035HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak (¢aktop ycroiumBoctd sKocucteM. CoxpaHeHHe

OMOJIOTHUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnaackoro o Owmocdepe. I['panuibl, coctaB U CTpyKTypa
6uochepsl. XKusoe BemectBo u ero ¢(yHkiuu. OcoGeHHOCTH OHOchepbl Kak
ro0anbHOM 3KocHcTeMbl. JIMHaMHuYecKoe paBHOBECHE M OOparHas CBs3b B
ounoctepe. KpyroBopoThl BeHIECTB M OHOTC€OXMMHYECKHE ITHKJIBI AJIEMEHTOB

(yriepona, azota). 30HaNBHOCTH OHOChepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoseuectBo B Omocdepe 3emun. AHTPONOTCHHBIE W3MEHEHUsi B Ouocdepe.
I'moGasibHBIE HKOOTHUECKUE MTPOOIIEMBI.
OcHOBa palMOHAIGHOTO  YNPABJICHUS TPUPOJHBIMHA  pecypcamMH U HX

ucronb3oBanue. JlocTikeHust OMOJIOrMU U OXpaHa MPUPOIbI




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

B.B. Ilaceununk, buomorus 10 kimacc, Mocksa, «IIpocBemenne», 2023r.,

B.B. Ilaceunuk, buonorus 11 knacc, Mocksa, «IIpocBemienue», 2023r.,

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://multiurok.ru/index.php/files/metodicheskoe-posobie-pourochnye-razrabotki-obshch.html

https://edso0.ru/2023/10/30/metodicheskoe-posobie-biologiya-10-klass-uglublyonnyj-uroven-2023-g/

https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya format-docx_26082023_na-sajt.pdf

IHUP®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/
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