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MHOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3zpaboTke mporpamMmbl MO OMOJOTUU TEOPETUUYECKYIHO) OCHOBY st
Ompe/ieNIeHUs] MOAX0/I0B K (DOPMUPOBAHUIO COJIEPKAHUA y4eOHOro MpeaMera
«buonorus» cocraBunu: KoHIentyaiabHble monoxkeHus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTU 1IEJIeH, COJAEp:KaHUs, pE3ylabTaTOB OOy4YeHUus u
TpeOOBaHUIM K YPOBHIO TMOJTOTOBKU BBIMYCKHUKOB, MOJOXKEHHS 00 o0mmx
HEeIsAX U MPUHIUINAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI
cpeanero obmiero oOpa3oBanus B Poccmiickoit ®enepammu, a Takke
MOJIOkKEHHUSI 0 cneruduke OUonoruu, €€ 3Ha4YeHUH B TTIO3HAHUU KUBOU MIPUPO/IbI
u olecrieyeHUH CYHIECTBOBAHHSI ueloBeueckoro obmiectBa. (CornacHo
HA3BaHHBIM TOJOXKEHUSIM, OIpPEIEIEHb OCHOBHBIE (DYHKIIMU MPOTPAMMBI IO
OuoNorNu U €€ CTPYKTYpaA.

[Iporpamma mo Owonoruu naét NpeACTaBICHUE O Lenax, 00 oOmei
cTpaTeruu OOyuYeHMs, BOCIHUTAHUS M DPA3BUTUs OOYYAIOIIUXCA CPEICTBAMHU
yyebHoro mnpeamera «buonorus», omnpenenser o0A3aTEAbHOE MNPEAMETHOE
COJIep’KaHhe, €ro CTPYKTYpy, paclpeleneHue Mo pas3jielnaM U TeMawm,
PEKOMEHAYEMYI0 TOCIEIOBATEIbHOCTh M3y4YeHHsi YuyeOHOro wMarepuana cC
y4€TOM  MEKIMPEIMETHBIX W  BHYTPUIIPEIMETHBIX  CBSI3€M,  JIOTHKHU
00pa3oBaTEILHOTO MPOIECCA, BO3PACTHBIX OCOOCHHOCTEHN 00YUaIOIIUXCS.

B mporpamme 1o OuONOTMM TaKkKe YUYUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM Pe3yIbTaTaM
oOyuenuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHOU
NEATeIbHOCTH/yUeOHBIX JIEUCTBUNM O0Yy4YalOUIMXCSl MO OCBOCHUIO COJAEPIKAHUS
OHOJIOTHYECKOT0 00pa30BaHMUSL.

B mnporpamme mo Owmonorum (10-11 xmaccel, 0a30BBIM YpPOBEHB)
peanu3oBaH MPUHIUIT MPEEMCTBEHHOCTH B HW3yUYe€HHMHM Ouoioruu, Omaromaps
yemMy B HEM NpOoCMATPUBAETCS HAMpPaBICHHOCTh HA pPa3BUTUE 3HAHUM,
CBSI3aHHBIX C (POPMHUPOBAHMEM E€CTECTBEHHO-HAYUYHOTO MHPOBO33PEHUS,
[IEHHOCTHBIX  OPUEHTAlUH  JUYHOCTH,  HKOJOTUUECKOTO  MBIILICHHUS,
NpEeACTaBICHUM O 3I0POBOM 00pa3e KU3HU U OEpekKHBIM OTHONICHHEM K
OKpy:karomeid mpupomHou  cpexe. Ilootomy Hapsamy ¢ u3ydeHuUeM
00111e0MOTOTUYECKUX TEOPHUM, a TAKKE 3HAHUU O CTPOCHHUM JKUBBIX CUCTEM
pPa3HOTO paHra U CYIMIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HHUX MPOILIECCOB B
nporpaMMe Mo OHOJOTHHM yJIEJIEHO BHUMAHHE HCIOJNb30BAHUIO MOJYYEHHBIX
3HAHUU B MMOBCEHEBHOM KU3HU JJIS PELICHUS MPUKIATHBIX 3a7a4, B TOM YHCIIE:
npopUIAKTUKKA  HACJHEACTBEHHbIX  3a00JIeBaHUN  YENOBEKa,  MEIUKO-
IeHETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUs IKOJIOTUYECKHU
1[e71€CO00pa3HOr0 TMOBENEHUS B OKPYXKAIOIIeW NPUPOAHOU cpene, aHaiu3za
BIIUSHUS XO3SUCTBEHHOM JESATEILHOCTU YEIOBEKA HA COCTOSIHUE MPHUPOIHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCHUIIEHHME BHUMAHUS K  [PUKIATHOU
HampaBlIeHHOCTH  y4yeOHoro  mpeamera  «buonorus»  NPOAUKTOBAHO
HEOOXOUMOCTBIO 0OecrieyeHus YCIOBUM /IS PelIeHUs] OHOM U3 aKTyalbHBIX
3a/lad MIKOJBHOTO OMOJOTMYECKOTO 00pa3oBaHMs, KOTOpash MPEaIoyiaraet
dbopmupoBaHue y 00y4arouuxcs CrnocCOOHOCTH aIanTUPOBATHCA K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus nHa ypoBHe cpemHero o0iiero oOpa3oBaHUsS 3aHUMAET BAXKHOE
mecto. Ona obecneunBaer GopMupoBaHUE Yy OOyUAIOMIUXCS MPEACTABICHUN O
HAy4YHOM KapTUHE MUpA, paclIiupseT U 0000111aeT 3HaHusI O )KUBOM MpUpoje, eé
OTJIMUUTENIbHBIX MPU3HAKAX — YPOBHEBOM OPTaHHM3allMM U HBOIIOLMH, CO3/1AET
YCIOBUS [JIsi: TO3HAHUS 3aKOHOB JKUBOM  Mpupoibl, (hopMupoBaHus



(YyHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 370POBOT0 M Oe3omacHoro odpasa
KU3HU, HKOJIOTUYECKOTO MBIIUICHHUSI, LEHHOCTHOrO OTHOILICHUS K KUBOU
IPUPOJE U YETIOBEKY.

bonbuioe  3HayeHwme  OMONOTHMSA  HMMEET  TaKkKe JUISl  pelIeHHs
BOCIIUTATENIbHBIX W PA3BUBAIOLIMX 33/1a4 CpeaHero obiiero oOpa3oBaHus,
coruanu3aiuu odyvaromuxcsa. M3ydenue Ouonorun 0OECNEYUBAET YCIOBUSA
TSt dbopmupoBaHus UHTEJJICKTYaIbHBbIX, KOMMYHUKAIIMOHHBIX u
UHOOPMAIIMOHHBIX ~ HABBIKOB, JCTETUYECKOW  KYJIbTYpPhI, CIOCOOCTBYET
UHTErpanuu OMOJIOTUYECKUX 3HAHUM C MPEICTABICHUSMU U3 JIPYTUX YUEOHBIX
OpeaAMETOB, B YAaCTHOCTH, (u3uku, xumuu u reorpaduu. Haszpanubie
MOJIOKEHUSI O MpeJAHA3HAUYeHUH y4eOHOro mpeamera «buonorus» cOCTaBUIIU
OCHOBY JUIsI OMpEIENICHUs] MOAXOJ0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €r0
COJIepKaHUs, IPEICTABICHHOTO B MPOrpaMMe 1o OMOJIOTHH.

Ot160p conep:kanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C MO3ULMM KyIbTypOCOOOPA3HOTO MOAXOJA, B COOTBETCTBUU C
KOTOPBIM O0ydYarouuecst AOJMKHBI OCBOUTh 3HAHUSA U YMEHUS, 3HAUUMbBIC MJIs
dbopmupoBaHusi 0oO0IIENH KyJIbTYpbl, OMpPEACNSIONIUE ANEeKBATHOE IOBEJCHUE
YeJIOBEKA B OKPYIKAIOIIEH IPUPOTHON cpefie, BOCTPEOOBAHHbBIE B MOBCEIHEBHOM
KU3HHU U MPAKTUYECKOU AesTeabHOCTU. Oco00e MECTO B ITOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTHI  COAEPKAHMS, KOTOpBIE CIy»KaT OCHOBOWM  JJid
dbopMupoBaHUs TPEACTABICHUW O COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHE MHpPA M I[EHHOCTHBIX OPHUEHTAIUAX JMYHOCTH, CIOCOOCTBYIOIINX
ryMaHU3aluu OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypuUpOBaHHE COJEep)KaHUS yd4eOHOro MaTepuana B Mporpamme Io
OMOJIOTHU OCYHIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUSI 3HAHUU 00
OTJIMYUTEIIbHBIX OCOOCHHOCTSX KUBOW MPUPOBI, O €€ YPOBHEBOM OpraHu3aluu
U DBOJIOIUU. B COOTBETCTBUU C OTUM B CTPYKType y4eOHOro mnpeaMmera
«buonorus» BBIAENEHBI CIEAYIONUE COAEpKATENbHbIE IUHUU: «buonorus kak
Hayka. MeToapl HayyHOTO mo3HaHus Y, «KileTka kak Ouomoruueckas CUCTEMay,
«Oprann3zm kak Ouonoruueckas cucrema», «Cucrema U MHOTOOOpaszue
OPTraHUYECKOTO MHpPa», «IBOJIOIUSA IKUBOU MPHUPOILD, «IKOCUCTEMBI U
MPUCYLIHAE UM 3aKOHOMEPHOCTIY.

ens mu3yuenus yueOHoro npenmera «buomorus» Ha 0a30BOM ypOBHE —
OBJAZICHUE OOyYaIOUIMMHUCS 3HAHUAMH O CTPYKTYPHO-(QYHKIHMOHAIBHOU
OpraHU3allid KUBBIX CHCTEM pa3HOTO paHra U NOPUOOpPETEHHE YMEHUU
UCIIONB30BAaTh 3TU 3HAHUS IJI TPAMOTHBIX JEUCTBUN B OTHOIIEHUH OOBEKTOB
KUBOU MIPUPOJIbI U PEHICHUS PA3IMUHBIX JKU3HEHHBIX TPOOIIEM.

JloctTkenue uenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00E€CTICUMBAETCS PEIICHUEM CIEAYIOIIUX 3a1a4:

OCBOCHHUE OOYYAIOIUMHUCS CUCTEMbI 3HAHUN O OMOIOTUYECKUX TEOPHUsX,
YUYEHHSIX, 3AaKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, IMpaBuiax, CIyKalux
OCHOBO# 1151 JOPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYUHOU KapTHUHE
MHpa, O METOAaX HAYYHOTO TO3HAHMS, CTPOCHHUHM, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHSI OPraHU3AINU, BBIJAIOIIUXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIEIOBAHUAX B OUOJIOTUH;

dbopmupoBaHue y 00y4aroIuXcsi MO3HABATENIbHBIX, UHTEIUIEKTYAIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN B MpOIECCEe aHalu3a JIaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMU HAYUYHBIX B3IUISIIOB, UJEH M MOJXOJI0B K U3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOrO YPOBHS OpPraHU3AlUH;

CTAHOBJIEHHE Yy OOydamommxcsi oO0mieil KyibTypbl, (QYHKIIHOHATLHOU
IrPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSACHATH U  OIECHUBATH  SIBJICHUSA



OKPY’KAIOIIEro MHUpa JKUBOM MPUPOAbl HA OCHOBAHMM 3HAHUNW U OMbITA,
MOJIYYEHHBIX MIPU U3yYEHUU OUOJIOTUH;

dbopmupoBanue y OOyYarOUXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTHYECKUX 3HAHUN B MPAKTUYECKOW NEATEIbHOCTH YEIOBEKA, PAa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpOOUOTEXHOIOTHI;

BOCMHUTAHUE YOKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEIOBEKOM KUBOU
IPUPOJIbI, HEOOXOAUMOCTH OEpe)HOTO OTHOILICHHS K HeH, coOmoaeHus
ITUYECKUX HOPM IIPU MPOBEACHUN OUOTOTUYECKUX MCCIIEI0BAHUI;

OCO3HAHHME IIEHHOCTU OMOJIOTMYECKUX 3HAHUW ISl TOBBIIICHUS YPOBHS
IKOJIOTUYECKOMN KyAbTYPhI, AJIs1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE TMPUOOPETEHHBIX 3HAHUM U YMEHUHW B MOBCEIHEBHON JKU3HU
JUIS1 OLIEHKH TOCJIEACTBUN CBOEH NEATETbHOCTU MO OTHONIEHUIO K OKPYKAIOMIEH
cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME U  COOJIOJIGHHE MeEp
npo(UITAKTUKA 3a00JICBAHUT.

B cucreme cpegnero obiero obpaszoBanust «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00513aTENIbHBIM YUE€OHBIM MPEAMETOM, BXOISIINM B
COCTaB MpeaMETHON 001acTH « ECTeCTBEHHO-HAYYHBIE TIPEIMETHD.

Jns wusydenust Ouonorun Ha 0a30BOM YpPOBHE CpEIHErO 0O0IIero
obpazoBanusa orBoauTcs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Heeno), B
11 knacce — 34 gaca (1 gac B Henemio).



COIEPKAHUE OBYUEHUSA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOIOTUHU ¢ OOIECTBEHHBIMU, TEXHUYECKUMU
U JPYTUMHU €CTECTBEHHBIMH HayKamu, (UiIocopuei, ITUKOH, ICTETUKOU HU
npaBoM. Ponb Ouonoruu B GOpMUPOBAHUM COBPEMEHHOW HAYYHOW KApTHHBI
mupa. Cuctema OMOJIOTUYECKUX HAYK.

Meroasl moO3HAHWUS KUBOM TPUPOJbI  (HAOMIOAEHHE, HKCHEPUMEHT,
OmMHCaHue, H3MEpeHHue, KiIaccudukanus, MOACIUPOBAHUE, CTATUCTHUECKAS
00paboTKa TaHHBIX).

JlemoHcTpauum:

[Toptpetsr: Y. JlapBun, I'. Mengens, H. K. Konsros, /Ix. Yorcon u O.
Kpuxk.

Tabnuiel u cxembl: «MeTO/ bl MO3HAHUS JKUBOU TPUPOJIBI».

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

[IpakTuueckas pabora Ne 1. «Mcnonb3oBanue pa3znuyHbBIX METOJIOB MPHU
U3YUYEHUU OUOTOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cCHCTeMbI U HX OPraHU3aLMsl.

JKuBbie cucteMbl (OMOCHUCTEMBI) KaK TIpeIMET HU3YUYeHHUs OHOJIOTHH.
OTauune KUBBIX CUCTEM OT HEOPTAHUUECKON IPUPO/IBI.

CgroiicTBa OumocucteM U HX pa3HOOOpasue. YPOBHU OpraHu3aluu
OmocHucTeM: MOJIEKYJSAPHBIMA, KICTOYHBIM, TKAHEBBIM, OpPTaHU3MEHHBIN,
NOMYJIAIIMOHHO-BUAOBOM, IKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHUI ),
onochepHsIii.

JlemoHcTpauum:

Tabmuupt u  cxembl: «OCHOBHbIE TPU3HAKH JKU3HW», «YPOBHU
OpTaHU3AIUU KUBOU MPUPOIBD.

O6opynoBanue: Mojenb mosekysl JIHK.

Tema 3. XumMnueckuii cOCTaB U CTPOEHHUE KIIETKH.

XUMUYECKUM COCTaB KIETKU. XUMHUYECKHE AIEMEHTHI: MAaKPOAJIEMEHTHI,
MHUKpPOdJeMeHThl. Bosia 1 MuHepanbHbie BENIECTBA.

OyHKIUM BOABI U MHUHEPAIbHBIX BemlecTB B KieTke. l[loamepxanue
OCMOTHYECKOT0 OarnaHca.

benku. CoctaB u cTpoeHne 0enKOB. AMUHOKUCIOTH — MOHOMEPHI OEIIKOB.
He3ameHumble W 3aMEHHUMBIE AMUHOKHUCIOTHL. AMUHOKHCIOTHBIM COCTaB.
YpOBHU CTPYKTYpPhI O€TIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomorudeckue
(b yHKIIMHM OETKOB.

®epmentsl — Ouonoruyeckue kKartanuzatopbl. CtpoeHue depMeHTa:
aKTUBHBIM 1EHTp, cybcTtparHas cneuuduynocts. Kodepmentsl. Buramunsl.
Otnnunst GepMEHTOB OT HEOPTrAaHUYECKUX KATaJIU3aTOPOB.

YrineBoasl: MOHOcaxapuabl (TJOKO3a, pudo3a u  J1e30KcHpub03a),
aucaxapuiel (caxaposa, JIaKTO3a) U TmojMcaxapuibl (Kpaxmani, TJIMKOTEH,
1esuoa03a). buonornueckue GyHKIUU yriieBOAOB.

Jlunuaer: tpurnmuuepunsl, dochonunuabl, crepounsl. [uapodunbHO-
ruapo¢oOHBIe cBoicTBa. buomormyeckune ¢ynkiuu aunugoB. CpaBHEHHE
YIJIEBOJIOB, OETTKOB ¥ JIMMHI0B KaK MICTOYHUKOB YHEPTHUU.



HyxneunoBesie kwucnotel: JIHK w PHK. Hykneotumasl — MOHOMEpEI
HyKJIeHHOBBIX KucIOT. Ctpoenune u ¢yuknuu JIHK. Crpoenue u dyHkuu
PHK. Bunst PHK. AT®: ctpoenune u pyHKIUH.

Huronoruss — w©Hayka o wierke. Kierounas teopus — mpumep
B3aUMOJIEHCTBUS uAel U (PAKTOB B HAYUYHOM IMO3HAHUU. MeTOAbl H3ydeHUs
KJIETKH.

Knerka xak uenoctHas »kuBas cuctema. OOmme MNpU3HAKH KIIETOK:
3aMKHyTas HapyxHas memOpana, monekyinbl JIHK kak renHernueckuil anmapar,
cUCTeMa CHHTE3a Oeska.

Tumnbl KIeTOK: SyKapuoTHyecKass U mpokapuotuueckas. OcobeHHoCTH
CTpOEHUS mpokapuoThudeckon kinetku. Kietounas crenka 6akrepuit. Ctpoenue
YYKAPUOTUYECKOU KIeTKH. OCHOBHBIC OTIWYUSA PACTUTEIHHOM, KUBOTHOU HU
rpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJIETOYHAsl CTEHKA, TTUKOKAJIHUKC,
ux ¢yskiuu. [lna3zmatuyeckas memOpana, e€ cBoiicTBa U (QyHKIHH.
[utommazma u e€ opranouasl. OgqHomemMOpanHbie opraHouabl KiaeTku: OIIC,
anmapat [onbmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI  KIETKHU:
MUTOXOHJIpUHU, TACTHABL. [IpoucxoxaeHne MUTOXOHJPUN U TIacTUl. Bums
nnactun. HemeMOpaHHbIe OpraHOUIBI KIETKU: PUOOCOMBI, KIETOYHBIN LEHTD,
LEHTPUOJIH, PECHUUKH, KTYTUKU. DYHKIIMH OPraHOUAOB KIETKHU. BKiloueHusl.

Snpo — peryastopHbii 1ieHTp KiaeTku. CTpoeHue siapa: saaepHas 000104ka,
KapuoIlia3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcropT BEIIECTB B KIIETKE.

JlemoHcTpauum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panxmun, K. M. bap.

Huarpammer:  «Pacnpenenenne XUMHUYECKHX JJIEMEHTOB B HEXUBOU
npupojie», «PacrpeaeneHne XuMHYeCKUX 2JIEMEHTOB B dKUBOU MPUPOEH.

Tabnuusl u cxemsl: «llepuonnueckas Tabauila XUMHYECKUX AJIEMEHTOBY,
«CtpoeHnue MoJIeKyibl BOAbD, «buocuntes Oenka», «CTpoeHHE MOJIEKYIIbI
oenka», «Ctpoenue depmenta», «Hykmennossie kucnotel. [JHK», «Ctpoenue
monekyinbl  AT®», «CrtpoeHue »IykapuoTH4YeCKOM KieTku», «CTpoeHue
KUBOTHOU  KieTkw», «CTpoeHue pacTUTEeNbHOW KiIeTku», «CTpoeHue
MPOKAPUOTUYECKON KIeTKn», «CTpoeHue sapa KIETKW», «YTIEBOJbI»,
«JIummmae.

OO0opyioBaHHE: CBETOBOM MHUKPOCKOM, OOOPYIOBAHHE JisI MPOBEACHUS
HAOMIO/IEHUM, U3MEPEHUN, DKCIIEPUMEHTOB, MUKpPOMpenapaTbl PaCTUTEIbHBIX,
’KUBOTHBIX M 0AKTEPUATLHBIX KIETOK.

JlaGopaTopHble U NpakTHYeCKHe PadOThI:

JlabopatopHass padora Ne 1. «M3ydyeHue KaTaJIUTHYECKON AKTHBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMUJIA3bl WU KATalla3bl)».

JlabopaTopHass padora Ne 2. «M3ydyeHue CTpoeHHUS KIETOK pPACTEHUIA,
’KUBOTHBIX U OaKTEepUi MO MUKPOCKOTIOM HA TOTOBBIX MHKpOIIpenapaTax u ux
OTHCAHUEY.

Tema 4. /KusHeesiTeIbHOCTb KJIETKH.

OOMeH BeIIeCTB, WM METa00IM3M. ACCUMITAIUS (TIITAaCTUYECKU OOMEH)
U JUCCUMIISIIUS (PHEPreTHYECKUM 0OMEH) — JIB€ CTOPOHBI €AUHOTO TMpoIecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEHIECTB M DHEPTHUH B MOHUMAHUU
MeTaboIn3Ma.

Tunelr oOmena BemiecTB: aBTOTPOoHBIM U rerepoTpodHbIil. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.



®orocunre3. CmeroBass u TeMHOBass ¢a3el  GoTtocunTeza. Peakuuun
dborocunTeza. DPdexTuBHOCTE (oTocHHTE3a. 3HAUYeHUE (OTOCHUHTE3A JIJis
KU3HM Ha 3emusie. BnusiHue ycnoBuit cpenbl Ha (OTOCHMHTE3 U CIOCOOBI
MOBBILICHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHUN.

XemocuHTe3. XEMOCHHTE3Upylolue OakTepuu. 3HAUYEHHE XEMOCHUHTE3a
JUIS1 JKU3HU Ha 3emuie.

DHepreTudyeckuii 0OMeH B KieTke. Paciienienre BeiecTB, BhIACICHUE U
AKKyMYJIMUPOBAHUE OHHEPrUM B KJIETKE. OTalbl HJHEPreTUYECKOro OOMEHA.
['muxonus. bpoxenune u ero Buabl. KuciopoaHoe okuciaeHUe, WU KIECTOUHOE
JIbIXaHUE. OKuCIUTENbHOE dbochopunupoBanue. Db dekTuBHOCTH
YHEPTETUUECKOTO OOMEHA.

Peaknuu matpuunoro cuHre3a. [enermueckas wuHbopmarus u JIHK.
Peanusanusa renernueckoit mHdopManuu B kierke. ['eHETHYECKU KOI U €ro
cBoiictBa. TpaHckpummus — MarpuuHbeiii cuHTe3 PHK. Tpancasums -
OouocunTe3 Oenka. Jranbl TpaHciusiuu. KoaupoBanume amMuHOKHCIOT. Poib
pubdocomM B OMOCHHTE3E OelKa.

Hexnerounsie ¢popmel xxu3nu — Bupycol. Mctopus otkpeitust Bupycos (/1.
N. WBanosckuit). OcOOEHHOCTH CTPOCHUSI U JKU3HEHHOTO IUKJIA BUPYCOB.
bakrepuodaru. bone3nu pacTeHuil, KUBOTHBIX M YEIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynoaeduiura yenoseka (BUY) — Bo30oyautens CIIN/la.
OOpatHass ~ TpaHCckpumuusi, peBepraza u  uHTerpasza. [IpodunakTuka
pacrpoOCTpaHEHUs BUPYCHBIX 3a007I€BaHUIA.

JlemoHcTpauum:

[Toptpetsl: H. K. Konsrios, /I. U. UBanosckuii, K. A. Tumupsizes.

Tabnuiel u cxemsbl: «Tunbl nutanusy, «Metabonuzm», « MUTOXOHAPUSD),
«HepreTudeckuii 0omen», «Xmoporact», «PorocuaTtes»n, «Ctpoenue JIHK»,
«Ctpoenue u GyHKIMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «l eHeTHuecKuit
koq», «Bupyce», «bakrepuodarny, «CTpoeHUE U KU3HEHHBIN LUK BHUpycCa
CIIN/a, 6aktepuodaray, «Permmukamus [JJHK».

O6opynoBaHmue: MOJIETU-aNTUINKAIIIN «YaBoeHwue JIHK u
TpaHckpunius», «buocunres 6enka», «CTpoeHHe KIETKU», MOJEIb CTPYKTYPBI
JIHK.

Tema 5. PazMHOKeHHe U HHAMBH/IYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsrit nuki, uiM KU3HEHHbIM MK KieTku. Mutepdaza u mMurtos.
[Ipomeccrl, npotekatomue B uHTepdaze. Permnukanus — peakuus MaTPUUHOTO
cunte3a JIHK. Crpoenme xpomocom. XpOMOCOMHBIM HA0Op — KapHUOTHII.
JIMMUIIONIHBI W TAIUIOWJHBIM ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHIBI.
[{uTomornyeckue OCHOBBI PA3MHOKEHUS M HUHAUBUAYAIBHOTO PA3BUTHUSA
OPTraHu3MOB.

Jlenenue knetku — muto3. Craauu mutosa. [Iponeccsl, mpoucxoasiue Ha
Pa3HBIX CTAAUAX MUTO3a. BHOJIOTMYECKUN CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — afonTo3.

@opMbl pPa3MHOKEHHS OpPraHuU3MOB: Oecronoe u TmonoBoe. Bumsb
Oecnosioro  pa3MHOMKEHHS:  JIIeHHME  HaJaBO€, [OYKOBAaHUE OJIHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHue, BET€TaTUBHOE pPa3MHOXKEHHUE.
HckyccTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE JJIsl CEIEKIIUN.

[TonoBoe pazMHOMXKEHUE, €T0 OTAUYUS OT OECIONIOrO.

Meiio3. Craaum Meito3a. [Iporeccsl, MpoUCXOasIue Ha CTAAUIX MEHo3a.
[loBenenne xpomocom B Meio3ze. Kpoccunrosep. buonormyeckuit cMbicn u
3HAYEHUE MEHO03a.



'amerorene3 — mponecc oOpa3oBaHUs MOJOBBIX KIETOK y YKHUBOTHBIX.
[lonoBeie xkene3bl: CEeMEHHUKHU U AMUHUKUA. OOpa30BaHHE M PA3BUTHUE MOTOBBIX
KJIETOK — ramMeT (CrnepMaTo30ul, SHIEKIIETKA) — CIepMATOTeHe3 U OBOICHE3.
OcobeHHOCTU CTpOECHUSI SUIEKIETOK U CcrepmMaro3ouioB. OminogoTBOpPEHHE.
[TapTrenorenes.

NupuBuayanbHOoe pas3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pPa3BUTHE
(amOpuorene3). DTamnbsl SMOPHOHATBEHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX
npobnenue, ractpyismus, opranorenes. [locramOpuonansuoe pazputue. TUIIbI
MOCTAMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE, HENpsiMoe (Iu4uHOYHOe). Bnusinue
Cpeabl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3bIBATH BPOKIEHHbBIE
YpO/ICTBA.

Poct u pa3zButue pacrenuit. OHTOreHe3 1IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTA/IU1 PA3BUTHUSL.

JlemoHcTpauum:

Tabnuipelr u cxembl: «DopMbl pa3sMHOKEHUsT OPraHU3MOBY», «JlBoiiHOE
OTUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHHil», «BereratuBHOe pa3MHOKEHUE
pactenuity, «Jlenenme wierku Oakrepuit», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kierounsii ukimy, «Permmukanus JITHK», «Mutos»,
«Meio3zy, «IIpsimoe u HenpsaMmoe pa3BUTHEY, «'aMeTOreHe3 y MIIEKOMUTAIOIINX
U 4yesoBeKka», «OCHOBHBIE CTAIUUA OHTOTECHE3ay.

OOopynoBanue:  MUKpOCKOM,  Mukpompenaparbl  «CrnepMaTo30uabl
MJIEKOMUTAIONIEro», «JSlilekneTka wiekonurtawomero», «Kapuokunes B
KJIETKaX KOPENIKa JyKa», MarHUTHAsE MOJE/Ib-anIuIuKanus «Jlenenue KieTku,
monaens JIHK, monens metadazaoit XpOMOCOMBI.

JlaGopaTopHble U NpakTHYeCKHe PadOThI:

JlabopaTopHas padota Ne 3. «HaOmrogeHne mMuTO3a B KIE€TKAaX KOHYHKA
KOpEINIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTopHas padbora Neo 4. «M3yueHue CTpOeHHs MOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. Hacsiei¢cTBEHHOCTH U M3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus paszButus reHetuku. Ponb
IUTOJIOTUUA M HIMOPHOJIOTHUM B CTAHOBJIEHUM TEHETHKU. BKi1aag poCCHUMCKUX U
3apyOeKHBIX  YYEHBIX B  pPa3BUTHE TE€HETHMKA. METOabl  TeHETHKHU
(ruOpUIONOTUYECKUM,  LIUTOTEHETUYECKUN,  MOJICKYJISIPHO-T€HETUYECKUI).
OcHOBHbIE TeHETHYECKHUE MOHATHUA. | 'eHeTHUecKass CHMBOJIMKA, UCTIONb3yeMasi B
CXEMax CKpEUIMBaHUM.

3aKOHOMEPHOCTH  HACNIEIOBAHMUS  TMPU3HAKOB, yCTaHOBJIeHHbie [
Mennenem. MonoruOpuaHoe ckpemuBaHue. 3aKOH eauHOooOpa3usi TUOPUIOB
nepBoro nokosieHusa. IlpaBuno momMuHHUpOBaHHS. 3aKOH pacuIEIICHUs
npu3HakoB. ['unoresa unctotel ramet. [loHOE U HEMOTHOE JOMUHUPOBAHUE.

JlurubpunHoe cCKpelmMBaHue. 3aKOH HE3aBUCHUMOTO  HACIIEIOBAHUS
npu3HaKkoB. lluTtoreHeTuyeckue OCHOBBI  AUTHOPUIHOTO  CKPEIIMBAHMUSL.
Ananuzupyioiiee CKpellUBaHUE. Wcnons3oBanue aHATTU3UPYIOIIETO
CKpEIIUBAHUsA JUISl ONPE/IeNICHHS] TeHOTHIIA OCOOU.

CuennenHoe HacnenoBanue mnpusHakoB. Pabora T. Moprana mno
CUECIUICHHOMY HaclieJOBaHUIO TeHOB. Hapymienue cuemieHuss TE€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpomMocoMHasi TEOPUsl HACTIEICTBEHHOCTH. [ 'eHeTHYeCKHue KapThl.

['enetuka noma. XpoMOCOMHOE OmnpeeneHue noiaa. AyTocOMbl U MOJIOBBIE
XpoMocoMbl. ['oMorameTHnie M TeTeporaMeTHbie opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLETNIEHHBIX C MOJIOM.



N3MeHunBOCTD. Bunbl  M3MEHYUBOCTH: HEHACNIEICTBEHHAs U
HacneACTBeHHasi. Poib cpeabl B HEHACIHEACTBEHHOM  M3MEHUYMBOCTH.
Xapakrepuctuka MOIU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuanMOHHBIA psia U
BapuanonHas kpuBas. Hopma peakiuu mnpusnaka. KonuuecTBeHHBIE WU
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoHcTBa MOAU(DUKAIIMOHHON
U3MEHYUBOCTH.

HacnencrtBennas, unu reHoTUnudeckas, u3MeHuUnBocTh. KomOuHaTuBHas
U3MEHYUBOCTh. Mel03 U TOJIOBOM MpollecC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTanuonHass u3MeH4uBOCTh. Kiaccudukanuss myTanuid:
IeHHBbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa M NPUYHUHBI MYTaIMil.
Mytarennsie (GakTopel. 3aKOH TOMOJOTHYECKUX PSAJIOB B HACIEACTBEHHOU
n3Menuusoctu H. U. Basuiosa.

BuesinepHast HacneICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBexka. Kapuorun uyenoBexa. OCHOBHBIE METO/bl T€HETUKHU
4eJIoBeKa: reHEeaTOTUYECKUH, OJIM3HEIIOBbIN, UTOTE€HETUYECKU,
OMOXUMHUYECKUM, MOJEKYJIApHO-TeHeTnYeckuil. COBpEeMEHHOE OmpeieNeHue
IeHOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCIE C
nomomibio [1[[P-ananuza. HacnenctBennnie 3a00neBaHUs uyeOBEKAa: TEHHbBIE
0osie3Hu, O0E3HU C HACIEICTBEHHON MPEAPACIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. ComaTuyeckue M TeHepaTuBHble MyTanuud. CTBOJOBBIE KIIETKH.
[Ipunuunsl 370poBOro odpasa Ku3HHU, TUATHOCTUKU, MPODUIAKTUKY U JICYCHUS
reHeTU4YecKux 0omne3neil. Meauko-reneTuueckoe KOHCYIbTUPOBAaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKH B TMPEJOTBPANICHUHM U JICUCHUH TEHETUYECKHUX
3a001€BaHN YelIOBEKa.

JlemoHcTpauuu:

[Toptpetsrl: I'. Mengens, T. Moprasn, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecorckuii, H. . BaBuios.

Tabmuuet u  cxembl: «MoHOTHOpUIHOE  CKpEIIMBAHUE U €ro
IUTOTCHETUYECKAs] OCHOBA», «3aKOH PACIICTUICHUS M €r0 IUTOT€HEeTHYecKas
OCHOBa», «3aKOH YHCTOThI ramer», «JlurudpugHoe CKpeluBaHUEY,
«lluTonornyeckne  OCHOBBI ~ AUTHUOPUIHOTO  CKpeniuBaHusy», «Meiio3y,
«B3auMopeicTBie amienbHBIX TEHOBY», «l'eHeTHUecKhe KapThl PpaCTECHUH,
’KUBOTHBIX M YelIOBeKay, «l'eHeTuka moinay», «3aKOHOMEPHOCTH HACTIEIOBAHUS,
CUEIUIEHHOTO ¢ Tmojom», «KapuoTumbl 4YenoBeKka W IKUBOTHBIX», «Buab
U3MEHYUBOCTIY, «MoandukannonHas u3sMeH4YnBOCTh», «HacnenoBanue pesyc-
daxTopa», «I'eHeTukKa rpynn KpoBuy», « MyTallmoHHAsi U3MEHYUBOCTDY.

OO6opynoBanue: Mojenu-anmiaukauu «MOHOTUOPUIHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanue», «JluruOpumnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKpornpenapat «J/lpozoduna» (Hopma, MyTanuu
(hopMBI KPBLIBEB U OKPACKH Teia), repbapuii «['opox moceBHOMY.

JlabopaTopHble U NpakTHYeCKHE PadOThI:

JlabopaTtopHas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO M
JUTUOPUAHOTO CKPELIMBAHUS Y APO030(IIbl HA TOTOBBIX MUKPOTIpENapaTaxy.

Jlabopatoprass pabora Ne 6. «M3ydyenue MoaupUKAIMOHHOMN
U3MEHYUBOCTH, TOCTPOCHUE BAPUALIMOHHOTO Psi/Ia U BAPUAIIMOHHON KPUBOM».

JlabopaTtopHas padota Ne 7. « AHanmu3 MyTanuii y 1po30(uasl Ha TOTOBBIX
MUKPOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBleHHE W aHAIU3 POIAOCIOBHBIX
YEJIOBEKay.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexuusi KaKk HayKa U Mponecc. 3apokKIeHUE CENEKIUU U TOMECTUKAIIHS.
Yuenne H. WM. BaBuimoBa 0 1eHTpax NOPOUCXOXKJICHUS WU MHOTO0Opasus
KyJbTYPHBIX pacTeHuil. L{eHTpbl MPOUCXOKACHUS JOMAIITHUX KUBOTHBIX. COpT,
OpoJia, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKInU. MacCOBbIN U UHIUBUAYATbHBIA OTOOPHI
B CENIEKIMU pacTeHi U KUBOTHBIX. OlleHKA 3KcTephepa. biu3zkopoacTBeHHoe
ckpemuBanue — uHOpuauHr. Yucras nuauss. CKpeniuBaHUEe YHCTHIX IJTUHUM.
['ereposuc, wnu rubpuanas cuia. HepoacTBeHHoe CKpenMBaHUe — ayTOPUANHT.
Otnanénnas rtuOpuam3anuss u e€ ycnexu. MCKyCCTBEHHBIM MyTareHe3 W
NOJIYy4YEeHUE MOJUILUIOUIOB. JIOCTMXKEHUSI CENEKIUU PACTEHUM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHonorust kak oTpacib MPOU3BOJACTBA. ['€HHAsE MHKEHEPHUs. JTarlbl
coznanusi pexomOunantHo JIHK u tpancrennsix opranusmon. Kierounas
umwxkenepusa. Kietounble KynbTypbl. MHUKPOKIOHATBHOE  PAa3MHOMKEHUE
pactenuii. KiioHHpOBaHHE BBICOKONPOIYKTUBHBIX CEIHCKOXO3AMCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE U dTHYeckue mnpodiembl. [MO — renetudecku
MOAU(MUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanum:

[Toptpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
MBaHOB.

Tabnuiel u cxembl: kapta «lleHTpbl TPOUCXOKIAEHUS U MHOTO00Opa3us
KyJIbTypHBIX pacTeHuir», «llopoasl moMamHuxX KUBOTHBIX», «CopTa
KyJbTYpHBIX pacTteHuit», «Otpanéunas rulbpuausanus», «PaboTel akajemMuka
M. ®. UsanoBay, «llonmumnonaus», «O0bekThl OHOTEXHONOTUNY, «KneTouHbie
KyJIbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHE U MEPEHOC TEHOB,
XPOMOCOM.

OOopynoBanue: MyJSDKH IUIOJOB M KOPHEIUIONOB AUKUX (opM u
KyJbTYPHBIX COPTOB pacTeHu, repbapuii «CenbcKOX0351CTBEHHBIE PACTEHUSD.

JlaGopaTopHble U NpakTHYeCKHe PadOThI:

Okckypcuss «OCHOBHBIE METO/bl U JOCTHUIKEHHUS CEJICKIUH PACTeHH U
’KUBOTHBIX (Ha  CENIEKIUOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIM y4acTOK, B TEIUIMYHOE XO35AUCTBO, JabOpaTOpuio
arpOyHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIHOHHAA OHOJIOTHA.

[IpeanocbulKu BO3HMKHOBEHHS JBOJIIOIMOHHON TEOPUU. DBOJIOIHUOHHAS
Teopus u e€ MecTo B OMojorun. BiusiHue 3BOMIOIMOHHON TCOPUM HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBumerenbcTBa HBOMIOLMHU. [laleOHTONIOrHYECKUE: TOCIIEN0BATEILHOCTD
MOSIBJICHUSI BUJIOB B IMAJICOHTOJOTHYECKOW JICTOIMCH, TEPEXOIHBIE (HOPMBI.
buoreorpaduueckue: cxojactBo u paznuuue (GayH u GIOp MaATEPUKOB H
OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXOJCTBA W Pa3Iuuusi SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYAMMEHTApPHBIC OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHHU3MOB HACIICJICTBEHHOCTH U OCHOBHBIX META0OIMYECKHUX IMyTEH Yy BCeX
OpraHU3MOB.

OpomormonHass Teopuss Y. JlapBuna. IlpeanochblikM BO3HUKHOBEHHMS
JapBUHU3MA. JIBWOKyIME CHIIBI HBOJIONMM BHAOB 1Mo JlapBuHy (M30BITOYHOE



pa3MHOXKEHUE npu OTPAaHUYEHHOCTHU pecypcos, HeonpeaeEHHAs
W3MEHUYHMBOCTh, OOpH0a 3a CYIECTBOBAHHUE, ECTECTBEHHBIN OTOOD).

Cunrerndeckas tTeopus dBomonuu (CTD) u e€ 0OCHOBHBIE MOJIOKECHHUS.

MuxkposBomntonus. [lonmynsnus kak eIMHUIA BUIA U YBOJIOIUN.

JIBwkyniue cuiibl ((hakTOpbl) IBOIIOLUKA BUOB B pupoe. MyTanmoHHbIN
npoiecc U KOMOMHATUBHAS M3MEHUYMBOCTL. [lomynsiinonHsie BOIHBI U Apeitd
reHoB. M3omnsuust u Mmurpanusi.

EcrectBennsiii oTOOp — HampaBiswomi (paktop 3BomOUHH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCT, OPraHu3MOB Kak pe3ylnbTaT 3Bomtonuu. [Ipumepsi
NPUCIIOCOOICHNH Y Opranu3MoB. ApoMop(h03bl U UIMOATATITALIUH.

Bung wu BupooOpazoBanme. Kpurepuu Buga. OcHOBHBIE (HOPMBI
BU1000pa3oBaHus: reorpaduueckoe, IKOIOTHIECKOE.

MaxkposBomorusa. Dopmbl  IBOMIOIUU:  PuUIETUUYECKAs,, JAUBEPreHTHAs,
KOHBEpPreHTHas, napauienbHas. HeoOpatumMocTh IBOMIONUH.

[Ipoucxoxaenue OT HECTEUATU3UPOBAHHBIX MIPEIKOB.
[Iporpeccupyromas cnenuanus3anus. AJanTUBHAS PaAaLIUs.
JlemoHcTpauum:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrioanep, A. H. Cesepiios.

Tabmuupr u cxembl: «Pa3BuTHe OpPraHUuECKOTO MHpa Ha 3emiiey,
«3apOoABIlINA MO3BOHOYHBIX JKMBOTHBIX), « ApXeonTepukcy, «Popmbl OOpPLOBI 32
cymiecTBoBanue», «EcrtecTBeHHBIM  0TOOp», «MHOroobpasue  CcOpTOB
pacTeHHI, «Mnoroobpa3sue opoJI YKUBOTHBIX), «Jlomynsanmm,
«MyTanmonHas U3MEHUUBOCThY, «ApoMmopdossry, «Mnuoanantauumn», «O0ias
nereHepanus», «JlBmwxkynmme cunsl JBomonun», «Kapra-cxema wapuipyTa
My TEIIECTBUS 4. JlapBuHay, «bopnba 3a CYIIECTBOBAHUEY,
«IIpucnocobreHHocts opranusmoBy, «l'eorpaduyeckoe BUA000pA30BAHUEY,
«IKOJIOTUYECKOE BUI000pa30BAHUEY.

OO0opyioBaHHe: KOJJIEKIMS HACEKOMBIX C PA3IMUYHBIMU THIAMU OKPACKH,
Ha0op MIOA0B U ceMsiH, KouteKuus «[Ipumepsl 3alUTHBIX TPUCTIOCOOICHHH Y
’KUBOTHBIX», MOjieNib «OCHOBHbBIC HAIIPABJICHUS YBOIOLUIY, 00BEMHAS MOJIENb
«CTtpoeHue roJIoBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduueckas kapra mupa, koiwiekius «DopMbl COXpPaHHOCTH
HCKOMAEMBIX JKUBOTHBIX M pacTeHui», Mojens anmnukamus «llepexpécr
XpOMOCOM», BiaxkHbIe mpenaparbl «Pa3Butue Hacekomoro», «Pa3Burue
JATYHIKWAY», MUKporipenapat «/lpo3odunay (HopMa, myTanuu GopMbl KPbLUILEB U
OKpACKH TeIa).

JlaGopaTopHble U NpakTHYeCKHe PadOThI:

JlabopaTtopHas padora Ne 1. «CpaBHeHHE BHI0B MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlabopaTtopHas padora Ne 2. «Onucanue MpUCIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNE H pa3BUTHE KU3HU Ha 3emuie.

JloHayuHble TpPENCTABICHUS O 3apOXKICHUHU KuU3HU. HayuHbie rumoresbl
BO3HUKHOBEHHUSI KU3HU Ha 3emiie: aduoreHe3 M maHcrnepmusi. XuMHUUecKas
IBOMIOLIUS. AOUOTEHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTraHUYECKUX.
OKCMEPUMEHTAIbHOE MOATBEPKACHUE XUMUUYECKOW 7HBomtonuu. Havanbhbie
sTanbl Ouojormdeckoi HBomonuu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBbie KIETKU U HX
sBomtonusi. DopMUpPOBAHHE OCHOBHBIX TPYIII JKUBBIX OPTraHU3MOB.



PazButue xu3Hu Ha 3emuie mo spam u nepuoaam. Karapxei. Apxeiickas u
HpOTepoaoﬁCKaﬂ opel. [lameosoiickas spa u eé€ TIEPUOIBL: KeM6pHﬁCKHi'I,
OPIOBUKCKUH, CUITyPUHCKHIA, ICBOHCKHI{, KAMCHHOYTOJIbHBIH, TIEPMCKHIA.

Me3o3oiickast 9pa u €€ MepHObI: TPUACOBBIN, IOPCKUH, METOBOH.

Kaitnozolickass 2pa u e€ mnepuoAbl: NaJICOTCHOBbI, HEOTE€HOBbIN,
AHTPOIOTECHOBBII.

XapakTepuCTUKA KJIMMATa U Te0JI0TUYECKUX mpoieccoB. OCHOBHbBIE JTaIlbl
IBOJIOLIUA PACTUTENILHOTO U KUBOTHOTO Mupa. Apomopdo3sl y pacTeHuit u
UBOTHBIX. [losiBIEeHNE, pacUBET U BBIMUPAHUE TPYIIN KUBBIX OPTAHU3MOB.

CucreMa OpraHMyYecKOro MHUpa Kak OTpakeHue 97Boonuu. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIbI OPTaHU3MOB.

DBONIOIMSL  4YeloBeKa.  AHTpomojoruss Kak  Hayka.  PasBurtue
NPEACTABICHUM O  TMPOUCXOXKICHUM  4YelIoBeKa. MeToapl  U3ydeHus
auTporniorene3a. (CxoacTBa M pa3iauyusi  4YeNOBEKa UM KUBOTHBIX.
CucremaTuuecKkoe MojJ0KEHUE YEI0BEKA.

JBwxynme  cuwibl  (dakTopbl)  aHTpomoreHesza.  HacnenctBenHas
W3MEHUYMBOCTh U €CTECTBEHHBIN OTOOp. OOIIEeCTBEHHBIM 00pa3 KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAa, MBILIEHUE, PEUb.

OCHOBHBIE CTaAMM W BETBU HBOJIOLMHM YEIOBEKA: aBCTPAJIONUTEKH,
YenoBek yMmenbid, YemoBek mNpsaMoOXomsiui, YeloBEeK HEaHIEPTANbCKUU,
Yenosek pa3ymubiii. Haxonku MCKomaeMbIX OCTAaTKOB, BPEMS CYILLIECTBOBAHUS,
006s1acTh pacnpocTpaHeHust, 00HEM FOJIOBHOTO M0O3ra, 00pa3 JKU3HHU, OPY U

Yenoseueckne packl. OCHOBHBIE OOIbIIME pachl:  €BPOIECOUTHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHas (DKBATOpUAIbHAs), MOHTOJIOW THAS
(a3uarcko-amepukaHckas). YepTel MOPUCTIOCOONEHHOCTH  MPEACTABUTENEH
YEJIO0BECUECKUX pPac K yCIOBHUSAM CyIIECTBOBaHMSA. EMMHCTBO uenoBeueckux pac.
Kputuka pacusma.

JlemoHcTpauum:

[Toptpetsr: ®@. Pequ, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuiel u cxemsl: «Bo3HukHoBenue ConHeyHOUM cuctembly, «Pa3zButue
opraHuueckoro wmupa», «PacturenbHas wierka», «KuBoTHasi KIeTKay,
«IIpokapuoTtnueckas kinetka», «CoBpeMeHHas CUCTEMa OPTraHUYECKOTO MHUPay,
«CpaBHEHUE AHATOMMYECKHUX YEPT CTPOEHHUS YEIIOBEKAa M YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTUYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI0 4esioBeKay, «/[peBnenmune moany», «/pesuue moany», «llepsbie
COBPEMEHHBIE IO, «HeIOBeYeCKUE pach.

O6opynoBanmne: wmymspku — «[Ipoucxoxkaenne  yenoBeka»  (OFOCTBI
aBCTpAJIONUTEKa, MUTEKAHTPOIIa, HEAHAEepPTaliblla, KPOMAHBOHIIA), CIENKH WU
u300pakeHnuss KaMEHHBIX OpYAUN MEepBOOBITHOTO 4eNOBeKa (KaMHU-YOMIEPHI,
pybumna, ckpebia), reoxpoHoioruyeckas Tabnuia, Kowiekuus «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX KUBOTHBIX U PACTEHUIN.

JlaGopaTopHble U NpakTHYeCKHe PadOThI:

[IpakTuueckas padora Ne 1. «M3yyeHue uckomaeMbIx OCTaTKOB pPACTEHUN
Y KABOTHBIX B KOJUICKIIUSIX).

DKCKypcus «IBOJIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €eCTECTBEHHO-
HAyYHBIA WA KPACBEIUCCKUN MY3€ei).

Tema 3. OpranusMbl U OKpY:Kallias cpeaa.

DKOJIOTMS KAk Hayka. 3ajayd W pas3fenbl  dKoloruu. MeTtoasl
IYKOJIOTUYECKUX UCCIETOBAHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEI0BEKa.



Cpenpbl oOuTaHusi OPraHU3MOB: BOJ/IHAS, HA3€MHO-BO3/yIIIHAs, TIOUBEHHAs,
BHYTPUOPTaHU3MEHHAsI.

Oxonornueckue (aktopel. Knaccuduxanms sxonorudeckux (HakTOpoB:
abuoTudeckue, OMOTHUYECKHE U AHTPOIOTreHHbIE. J[elicTBUE HKOIOTHYECKHX
(hakTOpOB HA OPraHU3MBL.

AOuoTuyeckue (dhaxTopsi: CBET, TEeMIIepaTypa, BJIQYKHOCT.
dotonepuonusm. Ilpucnocobienuss opraHu3MOB K AEHCTBUIO a0UOTUYECKHUX
(dbaxTopoB. buonorunyeckue puTMsI.

buotnueckune  Qakrtoppl. Buasl < OMOTHMYECKMX  B3aUMOJICHCTBHIA:
KOHKYPEHIIUSl, XWIIHUYEeCTBO, cuMOno3 u ero Qopmbel. [lapazutusm,
KOOMepanus, MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHUYECTBO).
AmeHcanusMm, HeWTpaiu3M. 3HAUYeHHE OMOTUYECKUX B3aUMOJCUCTBUU s
CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTepUCTUKU momyisiuu. OCHOBHBIE IMOKa3aTelu
NOMYJISIIUU: YUCIECHHOCTh, MIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. JlunaMuka 4ucIeHHOCTH MOMYISIUU U €€ PeryJIsiius.

JlemoHcTpauum:

[Toptpetsr: A. I'ym0ombar, K. @. Pyase, O. ['ekkens.

Tabnuie u cxemsl: kapta «lIpupoausie 30ub1 3emnny, «Cpeabsl 0OOUTaHUS
opranu3mMoBy», «®otonepuoauszmy», «llomynsuun», «3aKOHOMEPHOCTH POCTA
YUCJIEHHOCTH NMOmyasaiuu nHpy3opun-tydenskmy», «[lumessie nenmy.

JlaGopaTopHble U NpakTHYeCKHe PadOThI:

JlabopaTtopHas padora Ne 3. «Mopdonorudyeckue 0COOCHHOCTH PaCTEHUM
U3 pa3HbIX MECT OOUTAHUS.

JlabopatopHass pabotra Ne 4. «BnusHme cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEyCay.

[IpakTuueckas padora Ne 2. «Iloacyé€T MIOTHOCTH MOMYJISIIIANA Pa3HBIX
BUJIOB PACTECHUIN».

Tema 4. Coo01iecTBa 4 IKOJOrHYECKHE CHCTEMBI.

Coo0miecTBO opraHu3MoB — OuoieH03. CTpyKTypbl OHOIIEHO3a: BUI0Bas,
IPOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Bunabl-momunantel. CBs3u B
ouoIeHo3e.

JKoJorU4ecKue cuctemnl (dkocuctemsbl). [lonstue 00 sxocucteme u
ouoreonenosze. MOYyHKIMOHAIBHBIE KOMIOHEHTHI JKOCHUCTEMBI: TMPOLYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemiecTB M TMOTOK JHEPIrUU B
skocucteme. Tpoduueckue (MUIEBbIe) YPOBHU IKOCUCTEMBI. [lumeBrie nenu u
cetu. OCHOBHbIE TIOKa3aTenW HOKOCUCTEMBI: Ouomacca, MPOTYKIIHUS.
DKOJIOTUYECKUE MUPAMUJIBL: MPOAYKIMU, YUCIECHHOCTH, Onomacchl. CBOICTBa
HIKOCUCTEM: YCTOUUUBOCTH, CAMOpPETysius, pa3Butue. CyKieccus.

[Ipupoanbie HSKOCHUCTEMBI. ODKOCHUCTEMBI 03€p U peK. OIKocucrema
XBOWHOTO WJIM HIMPOKOJIUCTBEHHOTO Jieca.

AHTpPONOTEHHBIE IKOCUCTEMBL. ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBL.
buonoruueckoe u X0351UCTBEHHOE 3HAUCHHUE aTPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak daktop ycrounBocTu 3KocucTteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3usi Ha 3emIie.

Yuenue B. U. Bepuaackoro o 6mocdepe. ['panuiipl, coctaB U CTPyKTypa
ouochepnl. XKupoe BemectBo U ero pynkuuu. OcodbeHHoctu Omochepnl Kak
ro0anbHOM JKOCUCTEMBI. J[MHAMUYECKOe paBHOBECHME M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopotsl BemiecTB U OHMOT€OXMMUYECKHE I[HMKIBI DAJIEMEHTOB
(yrmepopa, azota). 30HATBHOCTE Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuectBO B Ouochepe 3emin. AHTPONOTeHHBIE M3MEHEHUSI B
ouocdepe. ['mobampHbIC IKOTOTUYECKUE TTPOOIEMBI.

Cocy1ecTBoBaHue IPUPO/IbI u YeJI0BEUECTRA. Coxpanenue
OmopazHooOpa3uss Kak OCHOBAa  ycTOW4YMBOCTH  Omocheprl. OcHoBa
pPallMOHANIBHOTO YIPABJIEHUSI TMPUPOJHBIMU PECYpCaMU M UX HCIOJIb30BAHUE.
JlocTuxenust OMOTOTUM U OXpaHa IPUPO/IBIL.

JlemoHcTpauum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. . Bepuaackuii.

Tabnuie u cxemsl: «llumieBsie enuy», «bUOLIEHO3: COCTAB U CTPYKTYpPa»,
«IIpupoausie coobmiectBa», «llenu nutanus», «IKOIOTHYECKAS MUPAMUIAN,
«buochepa u uemoBek», «IKOCHUCTEMA  IIMPOKOJIUCTBEHHOIO  JIECA»,
«JKocUCTEMA XBOMHOrO Jieca», «buOIEHO3 BOAOEMA», «ATPOLIEHO3Y,
«IIpumepHbIe aHTPONOTEHHBIE BO3JAEHCTBUS HA MNpPUPOAY», «Baxueliiue
UCTOYHUKH 3arpsi3HEHUs] BO3[yXa M TPYHTOBBIX BOa», «[louBa — BaxHeMinas
coctaBsionias ouocdepsr», «DakTopbl nerpaganuu nouBy, «llapHUKOBBINM
dpdexkT», «DakTopel PpaAMOAKTHUBHOTO 3arps3HeHus: Oomocdepsi», «Oo0mas
cTpykTypa ouochepnr», «Pacnpoctpanenue xu3Hu B onochepe», «O30HOBBIN
skpaH oumocdeps», «KpyroBopot yriepoaa B ouocheper», «KpyroBopot azora B
IPUPOJIEN.

OO6opynoBanue: Mojenb-anmukanus « Tunuaasie 6Mo1eHO3b», TepOapuii
«PacturenbHbie  coobmiecTBa», Koiuiekuuu — «buonenosd», «Bpenurenu
BOKHEUIINX CEIbCKOXO3SIMUCTBEHHBIX KYJIbTYp», TepOdapuu U KOJUICKIIUU
pacTeHUM U KMBOTHBIX, MIPUHAICKAIINE K PA3HBIM JKOJIOTHUYECKUM TPYIIaM
ogHoro Buma, Kpacunas xuaura Poccuiickoit @enepannu, u300pakeHUS
OXpaHSEMBbIX BUJOB PACTECHUHN U KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA [IPOI'PAMMBI 11O
BUOJIOTMN HA BA30BOM VYPOBHE CPEJIHEI'O OBULIEI'O
OBPA30BAHUA

Cormacao ®I'OC COOQO, ycranaBiuBaroTCsS TpeOOBaHUSA K pe3yibTaTam
OCBOCHHSI OOYYarOIMMHUCS TIPOTPAMM  CPETHEro OOIIero oOpa3oBaHUS:
JTUYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B cTpykType NTMUHOCTHBIX pe3yiabTaTOB OCBOCHUS mnpeamera «buonorus»
BBIZICTICHBl  CJICAYIOIIME  COCTaBISIIONIME:  OCO3HAHHE  OOYyUYarOIIMMUCA
POCCHUICKOM TPakAAHCKOM MJAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPA3BUTHIO,
CaMOCTOSITEJTLHOCTA M CaMOOMPEICIICHUIO, HAIMUWe MOTHBALUU K OOYyUEHUIO
O1OJIOTHH, 1I€JICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUIN TUYHOCTH Ha
OCHOBE KIIOYEBBIX IIEHHOCTEM M HUCTOPUYECKUX TPAOULMN  pa3BUTUSA
OMOJIOTHYECKOTO0  3HAHUS, TOTOBHOCTh U  CHOCOOHOCTh  OOYYarOIIUXCA
PYKOBOACTBOBATbCSI B CBOEU  JEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAaMHM, MPUCYIIUMU CHCTEME OMOIOrHMYecKOro oO0pa3oBaHUs, HATUYHE
IKOJIOTUYECKOTO MPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh IE€IU U CTPOUTH
’KU3HEHHBIE MJIaHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOCHUS Mpeamera «buonorus» I10CTUrarTCs
B €IUHCTBE Yy4eOHOW M BOCTUTATEIBHOM MAEATEILHOCTH B COOTBETCTBUU C
TPAJAULMOHHBIMM POCCUWCKUMHU COLUMOKYIbTYPHBIMHM, HMCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MPABHIAMU U
HOpMAMU  TIOBEJEHHUSI U  CIOCOOCTBYIOT  MpOIEccaM  CaMOIMO3HAHUS,
CaMOBOCIIUTAHUS M CAMOPA3BUTHUS, PA3BUTHUSI BHYTPEHHEHN MO3ULIMMU JIUYHOCTH,
NaTPUOTU3MA, YBAKEHUSA K 3aKOHY W NPABONOPANKY, YEIOBEKY Tpyda H
CTapuieMy T[OKOJICHHIO, B3aUMHOIO YBaKEHHS, OEpPEKHOrO0 OTHONICHUS K
KyJIbTYPHOMY HACJIEAUI0O M TPAJUIUAM MHOTOHAIIMOHAIBHOTO  HApOJa
Poccuiickoun Denepanuu, Npupoie U OKPYKAIOIIEU CPEIE.

JImyHOCTHBIE pE3yJbTAaThl OCBOCHUS yueOHOro mnpeamera «buonorusy»
JTOJTKHBI OTpakaTb ~ TOTOBHOCTH U CIOCOOHOCTH 00y4aromuxcs
PYKOBOJCTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTHUYHOCTH,
CHUCTEMOW I[EHHOCTHBIX OPHEHTALUM, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPATUIUOHHBIM IEHHOCTSIM POCCHUHCKOTO  OOIIECTBA,
paclIMpeHue KU3HEHHOIO OINbITA U ONBbITA JEITEIBHOCTH B IPOLECCce
peann3aluu OCHOBHBIX HAINPABICHUM BOCIUTATEILHOW NEATEIBLHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:k1aHCKOro BOCIIMTAHMS

Cc(hOpMHUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMU  OOydaromierocss  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUUCKOTO OOIIEeCTBA;

OCO3HAHHE CBOUX KOHCTUTYILMOHHBIX NpaB U OOS3aHHOCTEH, yBa)KeHUE
3aKOHA W MPaBOIOPAJIKA;

FOTOBHOCTb K COBMECTHOW TBOPUYECKOW [EATEIBHOCTH MPH CO3JaHUHU
y4eOHBIX MPOEKTOB, PELICHUH YU4E€OHBIX U MO3HABATENbHBIX 327424, BHITIOJTHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MMO3UIMIO MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM )XU3HU U OOBSACHSITH €€;



YMEHUE YYUTHIBATh B CBOUX JCHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU
U COLMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHHUYECTBY B MPOLIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX M MCCIEA0BATENbCKUX 3a7a4, YBAKUTEIBHOTO
OTHOIIIEHUS K MHEHHUIO OINMOHEHTOB NPU OOCYXKIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO CONEPIKAHUS;

FOTOBHOCTbh K TYMAHUTAPHOU U BOJIOHTEPCKOU €S TEBHOCTH;

2) NATPUOTHYECKOI0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHUICKOU rpaXx JaHCKOM UJCHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUSI K CBOEMY HApOAy, UyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunou, ropaoctu 3a CBOM Kpau, CBOXW PonunHy, CBOM SA3BIK U KYJIBTYpY,
IIPOIIOE U HACTOSAILIEE MHOTOHALIMOHAILHOTO Hapoaa Poccun;

LIECHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACIEAUI0 U TAMSITHUKAM
NpUpOAbI, NOCTHMKEHUsIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
TpyAc,

CIOCOOHOCTh OIICHUBATH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U
pa3BuTHe OMOJOTHHM, MOHUMAHUS 3HAYEHHUS OWUOJOTUM B TO3HAHUU 3AKOHOB
IPUPO/IbI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

unelnas yoexx1€HHOCTh, TOTOBHOCTh K CIyKeHHUIO U 3amure OTedyecTna,
OTBETCTBEHHOCTh 3a €r0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE TYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/a;

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEICHUS;

CIMOCOOHOCTH OIIEHHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEHICHUs,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJIA B MOCTPOEHUE YCTOMYMBOTO OyAYIIErO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEINSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPHUHSITUS HEHHOCTEW CEMEMHOMN JKU3HU B COOTBETCTBUH C
Tpaauuusamu HaponoB Poccuu;

4) 5¢cTeTHYECKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKJIIOUYas 3CTETHUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHONICHHU;

MOHUMAHUE HMOLMOHAIBHOTO BO3JAEHUCTBUS JKUBOM TMPUPOABI U €€
LEHHOCTH;

FOTOBHOCTbh K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOM JTUYHOCTH;

S) dpusuyeckoro BocuuTranus, GOpMHPOBAHUA KYJbTYPbI 310POBbS H
IMOIMOHATIBLHOI0 0J1arONMoJIyyHs:

MOHMMAaHUE U peanu3alus 370pOoBOro u 0Oe3omacHOro oOpasza KU3HU
(3mopoBO€  MUTaHUE, COOJMIOJICHHE TUTHEHUYECKUX TIPaBUJI U HOPM,
cOaaHCUPOBAHHBI PEKUM 3aHITUH W OTIbIXa, peryispHas Quinueckas
AKTUBHOCTB), O€pPEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOUIICHUS K
COOCTBEHHOMY (DU3UUYECKOMY U MICUXUUYECKOMY 3/I0POBBIO;

MOHMUMAHUE IIEHHOCTU TMPABUJI HWHIUBUIAYAIbHOTO M KOJUIEKTUBHOTO
0€30MacHOr0 TOBEJCHHUS B CHUTYalUsX, YTPOXKAIOIIUX 300POBBI0 U KU3HU
JIIOJICH;

OCO3HAHUE  TOCJIEACTBUM W HENPUATUA  BPEAHBIX  MPUBBIYEK
(ymoTpeOieHus aKoroJis, HAPKOTUKOB, KypeHUs);

6) TPYZ10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU MacTepPCTBa, TPYI0II00HE;



TOTOBHOCTh K AKTUBHOU JESATEIHHOCTU TEXHOJOTUYECKON M COIUATBLHOM
HaANPaBJICHHOCTH, CIOCOOHOCTH WHUIIUAPOBATH, TUTAHUPOBATh u
CaMOCTOSATEILHO BBITIOJTHATH TAKYIO JIEATEILHOCTD;

UHTEpPEC K pas3nu4abiM chepam npodhecCHOHATBHOW IeATEeTLHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BRIOODP Oyaymieit npodeccun u peain30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUI0O M CamMOOOpa30BaHUIO HA
NPOTSHKEHUU BCEH KU3HM,

7) AKOJIOrH4eCKOro BOCIIUTAHMSA:

IKOJIOTUYECKHU IIeJIeCO00pa3HOe OTHOLIEHHWE K TPHUPOAEC KaK HUCTOYHUKY
KM3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBINICHUE YPOBHS JKOJIOTHYECKOW KYyJIbTYPhl: MPUOOPETEHHUE OIBITA
TUTAHUPOBAHUS TIOCTYMKOB W OIIGHKM WX BO3MOXXHBIX TOCHEACTBUN IS
OKPYIKAIOIIEH CPEJIbI;

OCO3HAHUE TI00ATLHOTO XapaKTepa SKOJOTUIECKUX MPOOIeM U MyTed ux
pelIeHMS,;

CIMOCOOHOCTh HCMOJB30BaTh MPUOOPETAEMBbIE TMPU H3YYCHHH OHOJIOTHH
3HaHWST W YMEHHsS TP PEIICHHH TMpOoOJeM, CBSI3aHHBIX C palMOHATHHBIM
IPUPOOIOIb30BaHUEM (COONIOZIEHUE TpaBUI TOBEICHHUS B  TPHUPOJE,
HANPaBJICHHBIX HA COXPAaHCHUE PABHOBECHS B JKOCHCTEMAax, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JEUCTBHUI, TMPUHOCSIINX BpEJ OKpPYNKaromen
IPUPOIHOU Cpejie, YMEHUE MPOTHO3UPOBATh HEOIArOMPUATHBIE YKOJIOTUYECKUE
MOCIIC/ICTBUS MPEANPUHUMAEMBIX IEHCTBUIN U TIPEIOTBPAIIATH HX;

HaIUYHME PA3BUTOTO DKOJOTUYECKOTO  MBIIUICHHS, JKOJIOTHYECKOM
KyJbTYPBI, OIbITA JESITEIBHOCTH SKOJOTUYECKON HAIMPABICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI UMH B TTO3HABATEIIPHONW, KOMMYHUKATUBHON U COIUATLHOM
IPAKTUKE, TOTOBHOCTM K YYacTHI0O B TNPAKTUYECKOW  JEATETHHOCTH
IKOJIOTHYECKOW HAMPABIEHHOCTH;

8) eHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHTATEIHCKOW KYJIBTYPhI KaK CPE/ICTBA
B3aMMOJICHCTBUS MEK/TY JIFOJIbMH U TIO3HAHUS MUPA;

MOHUMaHUEe crnenuduKy OUOJOTHU KaK HayKW, OCO3HaHUs e poiHu B
(GhOpMHUPOBAHUM PAITMOHATIEHOTO HAYYHOTO MBINIICHUS, CO3aHUH IIEIOCTHOTO
NPE/ICTABICHUS 00 OKPYKAIONIEM MUPE KaK O €IMHCTBE MPUPOJIbI, YETIOBEKA U
oOmIecTBa, B MO3HAHUM TMPUPOTHBIX 3aKOHOMEPHOCTEH W pEIeHUU MpodiieM
COXpaHEHUsI TPUPOTHOTO PABHOBECHSI,

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH /I COBPEMEHHOU ITUBUTH3AIINN:
oOecriedeHnsi HOBOTO YPOBHSI Pa3BUTHs MEIUITUHBI, CO3/IaHUE TIEPCIIEKTUBHBIX
OMOTEXHOJIOTHIA, CIOCOOHBIX penIaTh pPECYpPCHbIE MPOOJIEMBI PA3BUTHUS
YeJIOBEYECTBA, MMOMCKA MYTEH BBIXO/A U3 TI00aTBHBIX IKOJOTUYECKHUX MPoOIeM
u olOecrmeueHus Tmiepexofa K YCTOWYMBOMY PAa3BUTUIO, PAIMOHATHLHOMY
MCTIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OMOJOTUYECKMX 3HAHWN B MEIIX
MOBBIINIEHUS OOMIEH KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, Kak



COCTaBHOW  4YacTH  (PYyHKUMOHANBHOM  TPAMOTHOCTH  OOydYaromuxcs,
dbopmMupyemoit npu U3y4eHuu ONOIOTUN;

MOHMUMAHUE  CYHIHOCTHM  METOJOB  IIO3HAHHUS, UCIMOJb3yEMbIX B
€CTECTBEHHBIX HAYKaxX, CIOCOOHOCTH HUCIOJIB30BAThH MOJYyYae€Mble 3HAHUS A
aHanu3a U OOBSICHEHUS SIBIICHUM OKPYKAIOIIETO MUPA U MPOUCXOSIIUX B HEM
U3MEHEHUM, yMEHHUE JenaTh 0OOOCHOBAHHbBIE 3AKIIOUEHHS] HA OCHOBE HAYyYHBIX
(hakTOB M UMEIOIIUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHUS JOCTOBEPHBIX BBIBOOB;

CIMOCOOHOCTh CAMOCTOSITETFHO UCIOIB30BATh OMOIOTMYECKUE 3HAHUS IS
penieHus npoodiieM B peabHbIX JKU3HEHHbBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOU JIESITEIbHOCTH, TOTOBHOCTh OCYILECTBIIATD
MPOEKTHYIO U UCCIEN0BATENBCKYIO IEITEIbHOCTh UHAUBUYAIbHO U B TPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY O00pa3oBaHHI0 U
caM000pa30BaHNI0, K AKTUBHOMY TMOJIYUYE€HHUIO HOBBIX 3HAHUM MO OMOJIOTHU B
COOTBETCTBUHU C JKM3HEHHBIMHU MOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATbDI

MeranpenMerHble  pe3ylbTaTbl  OCBOEHHUS  yuyeOHOrO  mpeamera
«buonorus» BKIIOUYAIOT: 3HAUYUMBIE i1  (POPMHUPOBAHUS MHUPOBO33PEHUS
oOyJarommxcsi  MEKAUCHUIUIMHAPHBIE  (MEXKOpPEAMETHBIE)  OOIICHAYyYHBIE
MOHSTHUS, OTPAKAIOUIUE IIEJIOCTHOCTh HAYYHOW KAPTUHBI MUpA U CreHUuPUKy
METOJOB TIO3HAHUS, UCIONb3YyEMbIX B €CTECTBEHHBIX HayKax (BeIlecTBO,
YHEPTUsl, SBICHHUE, MPOIECC, CUCTEMA, HAY4YHbIM (aKT, MPUHIUI, TUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEeIOBaHUE, HAONIIOAEHUE, H3MEpEHHUeE,
YKCIEPUMEHT U JPYrux),  YHHUBEpCaJbHble  ydeOHbIe  JIEUCTBUA
(mo3HaBaTelbHbIE, KOMMYHHKATUBHBIC, PETYISTUBHBIE), OOECIEUUBAIOIINE
dbopmupoBanue (yHKIIMOHAIBHOW T'PAMOTHOCTU M COIMATBHON KOMIETEHIIUU
oOyyarommxcsi, CnocoOHOCTh OOYyYaIONMIMXCSI  UCIOIL30BaTh  OCBOCHHBIE
MEXKIUCHUIUIMHAPHBIC, MHUPOBO33PEHYECKUE 3HAHUS U  YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B O3HABATENHHOM U COIIMATBHOM MPAKTUKE.

MeranpenMeTHbie pe3yabTaThl OCBOSHHUSI MPOTPAMMbl CPEIHETO OOIIEro
00pa3oBaHus TOKHBI OTPAKATH:

OBjajleHne  YHHBEPCAJIBHBIMM  Y4eOHBIMM  IO3HABATEJIbHBLIMHU
AeNCTBUAMM:

1) 6a30BbIe JIOrHYECKHE IeHCTBUS:

CaMOCTOATENbHO  (OPMYJIMPOBATH M AKTYyAIM3UpPOBATH  MpoOIIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIONB30BaTh MPU OCBOCHUU 3HAHUMN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, CWHTE3a, CpaBHEHUs, KiaccH(ukanum, 00O0OIICHUS), PaCKPHIBATH
CMBICT OMOJIOTMUECKUX TOHSATUM (BBIIENATH HMX XapaKTepHbIC TMPU3HAKH,
YCTaHABJIMBATh CBSI3H C IPYTUMU MOHATUSIMU);

ONpEACNATh LEeNH NEATeNIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHHUS, COOTHOCHUTHh PE3YyIbTaThl NEATENBHOCTH C TMOCTaBICHHBIMU
LETISMU;

UCIIONB30BaTh OMOJIOTUYECKHE MOHATUA s OObsicHeHUs (HaKTOB U
SIBIIEHUM KUBOU MPUPO/IbI;

CTPOUTH JIOTUYECKHE PACCYKJCHUS (MHIYKTUBHbBIC, IEAyKTUBHBIE, IO
AQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUSI B PACCMATPUBAEMBIX
SABJIEHUAX, (POPMYIUPOBATH BHIBObI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIbHBIE  CPEJACTBA  JUI  MPEJCTABIICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKKe TPOTHUBOPEYMH PA3HOTO POJA, BBISIBICHHBIX B  Pa3IMYHBIX
UHGHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PENICHUS MPOOIEMBI C YIETOM aHAIU3a UMEIOIIIUXCS
MaTePHAIbHBIX 1 HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh, OIEHUBATh COOTBETCTBHE
PE3yNbTATOB IIEIISIM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATEITLHOCTH,

KOOPJIMHUPOBATh M BBIMOJHATH PAabOTy B YCIOBHSX pEATbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINUICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a3oBble MCCIe10BATEILCKHE el CTBUS:

BIIAJICTh ~ HaBBIKAMU  Y4EOHO-UCCIIEIOBATEILCKOW W MPOEKTHOM
NMEATENbHOCTH, HAaBBIKAMH  pa3pelieHus npoOieM, CHoCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSTEILHOMY TOWCKY METOJOB PEIICHHS MPAKTHYECKUX
3a71a4, MPUMEHEHUIO Pa3JIMYHBIX METOI0B IMO3HAHMUS,

WCIIOJIB30BATh PA3UYHBIC BHUIBI JEATEIBHOCTH TO IMOTYYEHUIO HOBOTO
3HAHWS, €r0 MHTEPHPETAINH, MPEeoOpa30BaHUI0 M TPUMEHEHUI0 B y4eOHBIX
CUTYaIHUsIX, B TOM YHCIIE TIPH CO3/IaHUH YYEOHBIX M COIUATBHBIX TPOCKTOB;

dbopMupOoBaTE  HAY4YHBIA  THI  MBINUIEHUS,  BIAJAETh  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH IMOHATUSIMHA U METOJAMU;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIBHOM
NEATETBbHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TIPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3aj/audy,
BBIJIBUTATh TUIOTE3y €€ PElIeHUs, HAXOIUTh apryMEHTHI IS JOKA3aTeIhCTBA
CBOMX YTBEPKJICHHI, 33/1aBaTh MaApPaMETPhl U KPUTEPUU PEIICHMUS,

aHAIM3UPOBATHh TOJMYYEHHBIE B XOJE PEIICHUS 3aJaud Pe3ynbTaThl,
KPUTUYECKH OIEHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBAThH W3MEHEHUE B
HOBBIX yCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISATH IIEJICHATIPABICHHBIN MMOUCK MEPEHOCA CPEJICTB M CTIIOCOOOB
NENUCTBUS B MPO(hHECCHOHATBHYIO CPEy;

YMETh MIEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO U MPAKTUYECKYIO 00IacTH
KU3HECATETHbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICU, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXO/Ibl U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B PA3THYHBIX HMCTOYHUKAX WHpopManuu (TEKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSPHOW JHUTepaTrype, OHOIOTHYECKUX
CJIOBApSAX M CHPABOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax maHHBIX, B VHTepHeTe),
aHAM3UPOBaTh HMH(OPMALUIO PA3TUYHBIX BUAOB U (GOPM TPEACTABICHHUS,
KPUTHUYECKHU OIICHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPECUYNUBOCTH;

dbopMyTHpPOBATH 3aNIPOCHI U MPUMEHSTh PA3TUYHBIE METO/IbI TIPU TIOUCKE U
oTOope Ouonorumveckod uHGOpPMAIIMK, HEOOXOAUMOM [Ji1 BBIMOJHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCTOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTWHA, COBEPIICHCTBOBATh KYJIbTYpY AaKTHBHOTO  HCIOJIb30BAHUS
Pa3TUYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMANBHYIO (OpPMY  TPEACTABICHUS
ouonornuecko wuHpopmanum (cxeMmbl, rpaduku, aUATPAaMMBI, TaOJIHUIIBI,
PUCYHKH U JIPyTOE);

WCIIOJIB30BaTh HAYYHBIM S3bIK B Ka4yeCTBE CpeacTBa mnpu padore ¢
Ouonornyeckoi wWHGOOpMAIUEH: TPUMEHSATh XHUMHYECKHE, (U3UYECKHE H
MaTEMAaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIBI, a00peBUaTypy, HOMEHKIATYPY,
UCTOJIb30BaTh M MPEe0oOpa3oBBIBATh  3HAKOBO-CMMBOJMYECKHE  CPENICTBA
HaTJISTHOCTH;

BJIAQZICTh ~ HABBIKAMHU  PACIO3HABAHUS W 3alUTHl  WHGOOpMAITUH,
UHGHOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OgJiajieHne YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMU J1eHCTBHAMM:

1) o01enue:

OCYIIIECTBIISATh KOMMYHHUKAIIMM BO BceX cdepax IKU3HHU, aKTUBHO
y4acTBOBaTh B JIMAJIOTE€ WM JUCKYCCHUU IO CYHIECTBY OOCYKIaeMOW TEMBbI
(yMeHHME 3a/laBaTh BOIIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIaraéMOM 3a7aud, YUUTHIBATh WHTEPECHI U COTIACOBAHHOCTD
MO3UIUN APYTUX YYaCTHUKOB JIMATIOTA UJTU JIUCKYCCHH);

pacmo3HaBaTh HeEBepOaJbHBIC CpPE/NCTBA OOIIECHUS, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYAIIUH,
YMETh CMATYATh KOH(PIMKTHI U BECTH ITEPETOBOPHI;

BJIAJICTh PA3TMYHBIMU CIIOCOOAMHU OOIICHHS ¥ B3aMMOICHCTBHS, TOHUMATh
HAMEPEHHUS JAPYTUX JIIOACH, TMPOSBIATh YBAXKUTEIBHOE OTHOIIEHUE K
cobeceTHUKY U B KOPPEeKTHOU hopme (hopMyTupoBaTh CBOU BO3PAKEHUS,

pa3BEPHYTO M JIOTUYHO W3JIAraTh CBOI TOYKY 3PEHUS C UCIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTD:

MOHUMATh W HUCIOJB30BaTh  TMPEUMYIIECTBA  KOMAHIHOW |
UHIUBUAYATLHOH pabOThl mNpH  peleHuH  OMOJOTHYECKOW MpOOIIEeMEl,
000CHOBBIBATH HEO0OXOMMOCTh MIPUMEHEHUS IPyNIOBBIX hopm
B3aMIMOJICHCTBUS TIPU PEIICHUH Y4eOHOU 3a/1a4H;

BBIOMPATh TEMATUKY M METOJBI COBMECTHBIX JIEHCTBHUU C y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH Ka)XJ0T0 YiIeHa KOJIJICKTHUBA,

NPUHUMATh 1M  COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JACHCTBUS MO €€ TOCTKEHHUIO: COCTABIATH TUIAH JIEHCTBUM,
pacnpenensiaTh poiau ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYKIaTh DPE3yJIbTATHI
COBMECTHOM padOTHI;

OIICHUBATh KA4eCTBO CBOETO BKJIa[a M KAKIOTO yYaCTHHKA KOMAH]IbI B
o0t pe3ynbTar mo pa3padOTaHHBIM KPUTEPHUSIM;

mpeasiaraTh HOBBIE TMPOEKTHI, OIEHWBATH HAEH C TO3WUIUH HOBH3HEI,
OpUTUHAITBHOCTH, TPAKTUIECKON 3HAYUMOCTH,

OCYIIIECTBIISATh TO3UTUBHOE CTPATETHYECKOE TMOBEJCHUE B PA3TMYHBIX
CUTYAIHsIX, TPOSBIISTh TBOPYECTBO U BOOOpaKEHNE, OBITh HMHUIIUATUBHBIM.

OgJiajieHNe YHUBEPCAIbHBIMHU PEeryJSTHBHBIMH JeHCTBUIAMMN:

1) camoopranu3anus:

UCIIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS 71 BBIABICHHUS TPOOIEM MU HX
pENIeHHS B )KH3HEHHBIX U YYeOHBIX CUTYyaITUsX;

BBHIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWI IEJIEBBIE U CMBICIIOBBIC
YCTaHOBKHU B CBOMX JICUCTBUSX U IMOCTYMKAX MO OTHOIICHHUIO K JKUBOU MPUPOJIE,
CBOEMY 370POBBIO U 3I0POBBIO OKPYIKAIOIINX;



CAMOCTOSITEJIBHO ~ OCYWHIECTBIISITh  IO3HABATEIbHYI)  JIESITEIIHOCTD,
BBISIBJIITH MPOOJTEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1aud B
00pa3oBaTEIbLHON AEATETbHOCTU U JKU3HEHHBIX CUTYAIUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIAH pEIIeHUsT [pobsieMbl ¢  Y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYAaLIUsIM;

paciiupsiTh ~ paMKd  y4yeOHOTO mpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEAIIOYTEHNH;

nenaTh ~ OCO3HAHHBIA  BBIOOp,  apryMEHTHpPOBAaTHL  €ro,  OpaTh
OTBETCTBEHHOCTbH 3a PELICHUE;

OIIEHUBATh TPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBATh (DOPMUPOBAHUIO M TMPOSIBICHUIO IIUPOKOU JIPYIUIIUU B
pa3HBIX 00JIACTSIX 3HAHUM, MOCTOSHHO MOBBINIATH CBOM OOpa30BATENbHBIN U
KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYalLUsIM, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSM;

BIIQJICTh HABBIKAMHM TO3HABATEIbHOM peduiekcuu Kak OCO3HAHUS
COBEpIIAEMBIX JEUCTBUU U MBICIUTEIbHBIX IPOLIECCOB, UX PE3YJIbTATOB HU
OCHOBAHUM, UCTIOJIL30BAThH MPUEMBI pedIEeKCHH Il OLIEHKU CUTYyalluu, BEIOOpa
BEPHOT'0 PELICHUS;

YMETh OLIEHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEUICHHUS MO HX
CHUJKEHUIO;

NMPUHUMAThL MOTHUBBI M APryMEHTbl JIPYTHMX MPU AHAIU3E PEe3yJIbTATOB
JIEATENBHOCTH;

3) npuHsiTHE Ce0s1 U APYTrUX:

MPUHUMATH Ce0s1, MOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NMPUHUMAThL MOTHUBBI M APryMEHTHl JPYTHMX MPU AHAIU3E pPEe3yIbTATOB
JIEATENBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMH JAPYTOro YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynbTarhl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIOHAIOT croenupuyeckue uisi y4eOHOTO TmpenMera
«buonorus» Hay4yHBIE 3HAHWS, YMEHUS M CIOCOOBI JCHCTBUN MO OCBOEHUIO,
UHTEPNpPETAllMd ¥ TPeoOpa30BaHUIO 3HAHWI, BHIBI JEATEIBHOCTH TIO
MOJIYYCHHIO HOBOTO 3HAHWS M TPUMEHEHUWIO 3HAHWM B PA3TMYHBIX Y4eOHBIX
CUTyallMsiX, a TaKK€ B PEATbHBIX JKU3HECHHBIX CHUTYAIlUSX, CBS3aHHBIX C
Oouonorueil. B mporpamme mpeaMeTHbIC Pe3yNbTaThl MPEICTABICHBI 110 TOIaM
00yUYeHUS.

[IpenmeTHBIC pe3ynbTaThl OCBOCHHS yueOHOTO npeameta «buonorus» ¢ 10
KJlacce TOIDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHWUH O MECTE€ M pOJM OHOJOTUU B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MHpPa M HAYYHOTO MHUPOBO33PEHUS, O BKIAEC
POCCHICKUX H 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMONOTHUH,
(YHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA VISl PEIICHUS KU3HCHHBIX 337124,



YMEHUE PACKPBIBATH COJIEpKAHHE OMOJIOTUYECKUX TEPMUHOB U MOHATHIA:
KU3Hb, KIIETKA, OpPraHu3M, MeTadonu3M (0OMEH BEIIeCTB UM MpEBpaIlCHUE
YHEPTUM), TOMEOCTa3 (CaMOpEryJislus), YPOBHEBas OpraHu3alusi KUBBIX
CUCTEM, CaMOBOCTIPOU3BEICHUE (penpoayKiiusi), HACTIEJICTBEHHOCTb,
U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHUE U3/Iaratb OMOJIOTUYECKHE TeOpuu (KIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAsl, IEHTPaJbHAsA JI0TMa MOJEKYIsApHOU Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 IieHTpax MHOTOOOpa3us U
MPOUCXOXKAEHUS KyIbTypHBIX pactenud H. W. Basumosa), ompenensats
I'PAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOAAMU HAYYHOTO MTO3HAHUS B OMONIOruu: HabIoAeHue
U OTMHMCAHUE JKUBBIX CUCTEM, IIPOLIECCOB U SIBIICHUM, OPraHU3AIUS U IPOBEJICHUE
OMOJIOTHYECKOTO  JKCIEPUMEHTA,  BBIJIBIDKEHUE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCIEAYEeMbIMU BEIMUYMHAMH, OOBSICHEHUE MOTYYEHHBIX
pPEe3yJbTATOB, UCIIOIL30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JIeJaTh BHIBO/IbI HA OCHOBAHUH MOTYUYEHHBIX PE3YILTATOB;

YMEHUE BBIJICTATh CYNIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U JYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTHU
POIIECCOB: OOMEHA BEIIECTB U MPEBPAILECHUS YHEPTUU B KJIETKe, (OTOCUHTERA,
MJIACTUYECKOTO U DHEPreTUYECKOro oOMeHa, XEeMOCHHTe3a, MUTO3a, MEHO03a,
OTUIOJIOTBOPEHUS, PA3MHOKEHUS, HWHJMBHUAYAJILHOTO PA3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSATH MOJyYEHHBIE 3HAHUS JJIs1 OOBSICHEHUSI OMOJIOTMYECKUX
IIPOLIECCOB U SBJICHUH, /ISl IPUHATUS TPAKTUYECKUX PEIICHUI B MOBCEIHEBHON
KU3HH C 1EeNbl0 ofecredueHus 0e30MacHOCTU CBOETO 37I0POBbsI M 30POBbSA
OKPYKAIOIIUX JIIOJIe, COOMIOACHUST HOPM TPAMOTHOTO TIOBEJCHUSI B
OKpY>Kalolel MPUPOAHON cpejie, MOHUMaHUe HEOOXOAMMOCTH HCIOIb30BAHUS
JIOCTUKEHUM COBPEMEHHOM OMONOTrMUM U OMOTEXHONOTUW MJisi PAllMOHAIBHOTO
PUPOJIOTIOIH30BAHUS

YMEHUE peliaTh JJEMEHTAPHbICE TEHETUUYECKUE 3aJaud HAa MOHO- U
JUTUOPUAHOE CKPENIMBAHHE, CIEIMJICHHOE HACIENOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPHUTHOTO CKPEUTUBAHUS IS IPE/ICKa3aHus HACIIEIOBAHUS TIPU3HAKOB Y
OpTraHU3MOB;

YMEHUE BBITIOJIHATE JIA0OPATOPHBIE M MpaKTHUUeCcKue paboThl, cOOMOaaTh
npaBuiIa Ipu padoTe ¢ y4eOHBIM U Ta00OPaTOPHBIM 000PY/I0BAHUEM;

YMEHUE KPUTUYECKH OILIEHHUBATb WM MHTEPNPETHUPOBATH HHOOpPMAIIHIO
OMOJIOTHYECKOTO COJEPIKAHUSA, BKIIOUYAIONIYI0 TICEBJIOHAYYHBIC 3HAHUS U3
pa3IUUHBIX HUCTOYHUKOB (CpelcTBa MaccoBOoM wuHGMOpPMALUM, HAYYHO-
NOMYJIIPHbIE MATEPHUAIIbl), ITUYECKUE ACHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OMOJIOTHH, MEUIIUHE, OUOTEXHOJIOTUH;

YMEHUE CO37aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
0000mass Ouonoruyeckyro HMHPOPMANUMIO U3 HECKOJNbKUX HCTOYHUKOB,
I'PaMOTHO UCTONIB30BaTh MOHATUMHBIN anmapaTt OHMOJIOTHH.

[IpenMeTrHbie pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11
Kacce NOIKHBI OTPAXKATh!

c(hopMHUPOBAHHOCTH 3HAHUN O MeCTe€ U pOJIM OHONOTHMM B CHCTEME
HAy4YHOTO 3HAHMUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUpa U HAyYHOTO MHUPOBO33PEHUs, O BKIAJe
POCCHUUCKUX H 3apyOeKHBIX YyU€HBIX-OMOJIIOTOB B pPa3BUTHE OHOJIOTHH,
(YHKIIMOHATBHOM TPAMOTHOCTH Y€IOBEKA JJIsl PEIICHUSI JKU3HEHHbBIX 3a]1a4;



YMEHHUE PacKphIBaTh COACPKaHUE OUOTOTUYECKUX TEPMUHOB U TOHSTHIA:
BUJ, TIOMyJsALMsSA, TEeHO(MOH, OIBONIONHSA, ABWKYIIHE CHIBI ((PaKTOPHI)
IBOITIOTIHH, PUCTIOCOOICHHOCTh OpraHU3MOB, BUI000pa30BaHuE,
IKOJIOTHYECKHUE (HaKTOPBI, IKOCHCTEMA, MPOAYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
IIENU MTUTaHUs, DKOJIOTHYECKas mupaMuia, ouoreoreHos, obuocdepa;

yMEHUE U3NIaraTh OMOJOTHYECKHE Teopuu (IBOMIOIMOHHAS Teopus Y.
JlapBuHA, CHHTETHYECKas TEOPHS SBOJIONHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapmmeBoro cxoactBa K. M. Bapa, uepenoBanus riaBHBIX HAMpPABICHUA U
nytei sBomonnu A. H. CeBeprioBa, yuenus o ouochepe B. . Bepuaackoro),
OTIPEIENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHUE BJIA/IETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTHH: HAOIIIOICHHE
Y OMHMCAHKE KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI, OPTaHU3AIUs U TIPOBEICHHE
OMOJIOTUYECKOTO  JKCMEPUMEHTA, BBIJBIDKEHHWE THUIOTE3bl,  BBISIBJICHHE
3aBUCUMOCTH MEXKJy HCCIIEIyEeMbIMU BEeITWYMHAMU, OOBSICHEHHUE TOTYYEHHBIX
PE3yNbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPH U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TOJTYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICNATh CYNISCTBEHHBIE MPHU3HAKH CTPOEHUS OMOJIOTHYECKHX
OOBEKTOB: BHOB, MOMYJSAINNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTH TPOIECCOB: HACIEACTBEHHOM
U3MEHYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTaHU3MOB, JIEUCTBHSI JKOJOTHYECKHX (aKTOpPOB Ha
OpraHW3Mbl, TMEepeHOCa BEIIeCTB M TOTOKA OJHEPTHH B DKOCUCTEMAX,
AHTPOTIOTCHHBIX M3MEHEHUU B IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOTEOXMMHUYECKHUX ITUKIIOB B Onocdepe;

yMEHUE IPUMEHSTh MOTYYSHHBIC 3HAHUS TSI OOBSICHEHUST OMOIOTHYECKIX
IIPOIIECCOB U SIBJIICHUM, JIsl IPUHSITHS NPAKTUYECKUX PEIICHUN B MTOBCETHEBHOU
KH3HU C TeNIbI0 OOecTieueHruss Oe30MmacHOCTH CBOETO 3J0POBBS U 30POBBS
OKPYKAIOIIUX JIIOAeH, COOMIOJIEHUsT HOPM TPAMOTHOTO TIOBEACHUS B
OKPY KaIOIIe! MPUPOTIHON cpeie, MOHUMAHUE HEOOXOMMOCTH HUCIOIb30BAHUS
TOCTHKCHUH COBPEMEHHOMU ounonorum IS paIMOHATIEHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHUE pelaTh JJIEeMEHTapHbIE OWONIOTHYECKHUE 3a/ladd, COCTaBIATH
CXEMBbI TIEPEHOCA BEIIECTB M DHEPTUH B 3KOCHCTeMax (IIeNy MUTaHus );

YMEHUE BBITIOJHATH 1a00paTOpHbIE U MPAKTUYECKUE pabOThI, COOIIOATH
npaBuiIa Ipu padoTe ¢ y4eOHBIM U Ta00OPaTOPHBIM 000PY/I0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBaTh M HMHTEPIPETUPOBATH WH(OpPMAIUIO
OMOJIOTUYECKOTO COJIepKaHUs, BKIIOYAIOINIYI0 TICEBIOHAYYHBIC 3HAHUS U3
pPa3TUYHBIX HUCTOYHUKOB (CpeACTBA MaccoBOM WH(pOpMalMHM, HAYyYHO-
MOMYJSIPHBIE  MaTepHalbl), pacCMaTpPUBaTh TJO0ATBHBIE JKOJOTUYECKHE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
TIO3UITUIO;

YMEHHUE CO37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mmas OUOMOTHMYECKYI0 HH(POpMAIUI0 H3 HECKOJbKHMX HCTOYHHUKOB,
I'PaMOTHO MCIIOIH30BATh MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaunmeHoBanue KonunuecTBo yacos
JaekrTponuble (nudposbie)
n/ pa3aeioB H TeM KonTpoiibHbie I[IpakTHyeckue
Beero oOpazoBaTelibHbIE pecypchbl
1 NPOrpaMMbl padoThl padoThl
Bubnunoreka IHOK
1 buonorus xak Hayka .
y 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBrie cucTeMBl M HX l bubanoreka LHIOK
OpraHusanus https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB U g 1 bubanoreka LHIOK
CTPOEHHE KIIETKU https://m.edsoo.ru/7f41¢292
4 KusneneqarenbHOCTE 6 bubanoreka LHIOK
KJIETKHU https://m.edsoo.ru/7f41¢292
Pazmuoxkenue u
5 HHIUBUIYAILHOE 5 1 bubmmorexa OK
AHBIAY https://m.edsoo.ru/7f41¢292
pa3BUTHUE OPraHU3MOB
Hacnencresenuocts 1
6 AMEHTIBOCTL g 15 bubanoreka LHIOK
’ https://m.edsoo.ru/7f41¢292
OpraHu3MOB
7 Cenexkuusi OpraHnu3MoB. 3 bubnuorexa [IOK
OcHOBBI OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
bubanoreka LHIOK
8 PesepBHOE Bpems 1 " M,I. rexa L e
https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOI'PAMME




11 KJIACC

HauMmenoBanue KoanuecTBo yacos
Ne JaekTponnble (uugposbie)
pa3/iesoB U TEM Konrpoibubie IIpakTHyeckue .
n/n Bcero oOpazoBaTe/ibHbIE pecypchbl
IporpamMmMsbl padoTbl padoThl
1 DBOIIOLIMOHHAS 9 I bubaunorexa [{OK
ouolorus https://m.edsoo.ru/7{41cc74
BozuukHoBeHuE U Eu LOK
uonuorexa
2 as € JKU3 . .
Pa3BHTHE JKH3HH ? 0.5 https://m.edsoo.ru/7{41cc74
Ha 3emie
OpraHusmsl u
3 — 5 I Bubmnorexa 1HOK
Py B https://m.edsoo.ru/7{41cc74
cpena
Coo0ecTBa u
4 IKOJIOTHYECKHE 9 bubmmorexa [JOK
’ https://m.edsoo.ru/7f41cc74
CHUCTEMBI
Bubmnorexa 1HOK
5 PeszepBHoe BpeMs .
P p 2 https://m.edsoo.ru/7{41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[TPO'PAMME







INOYPOYHOE INVTIAHUPOBAHHUE

10 KJIACC

Ne KoJsn4yecTBO 4acoB
JIeKTPOHHbIE

Jara uudgposbie
n | Tema ypoka KourpoabHsbie [IpakTHYyeckue .
Bcero H3y4eHUust o0pa3oBarte/ibHbIE

/ padoThI padoTbl

I pecypcsl
Bubnunoreka IHOK

B https://m.edsoo.ru/863e612
MOJIOTHS B CUCTEME { 5

Hayk https://m.edsoo.ru/863e632

d

MeToap! mo3HaHUA
JKUBOM MPUPO/IBI.

[IpakTuueckas padora Ne Eub oK
nonuoTexa
1 «HMcnonb3oBanue 1

2 1 0.5 https://m.edsoo.ru/863e612
pa3IuYHbIX METO/I0B MPH

2
HU3YUYEHUHU
OHOJIOrHYECKHUX
00BLEKTOB»
Bubnunoreka IHOK
buonoruyeckue cucremsi, ._ ._
3 1 https://m.edsoo.ru/863e656
TIPOIIECCHI U UX U3YUYCHHE A
XHUMHUYECKHH COCTaB bubanoreka LHIOK
4 kinetku. Boga u 1 https://m.edsoo.ru/863e674

MHHEpaIbHBIE COJIH €




Benku. Cocras n

Bubnunoreka IHOK

5 https://m.edsoo.ru/863e6b7
cTpoeHue OeNKOB 5
depMeHThI —
OuoIoruyecKue
KATalnu3aTopBlL.
Jlaboparopnas pabora Ne bubnuorexa [IOK
6 1 «M3yuenue 0.5 https://m.edsoo.ru/863e6b7
KaTaJIUTHYECKOM 2
AKTUBHOCTH (DEPMEHTOB
(Ha mpuUMEpe aMUJIIa3bl
WM KaTasasbl)»
Bubnunoreka IHOK
7 Yraesoawl. Jlunuas https://m.eds00.ru/863e687
0
H Bubnunoreka IHOK
8 YICICHHOBBIC KHCIOTEL https://m.edsoo.ru/863e6d5
AT@ el - i . i
c
Hctopus u MeTozsl BuGimorexa [IOK
9 U3YYEHHUS KIETKH. https://m.edsoo.ru/863e6e8
Kunerounas reopus 8
10 Knerka kak neinoctuas
JKUBAs CUCTEMa
11 Crpoenue 0.5 bubnuorexa [JOK
IYKAPUOTUYECKON https://m.edsoo.ru/863e6f10

kietku. Jlaboparopuas
pabota Ne 2 «3yueHue

https://m.edsoo.ru/863e716

C




CTPOCHHUS KJIETOK
pacTEeHU, JKUBOTHBIX,
rpuOOB U OakTepuii noa
MHKPOCKOITIOM Ha
rOTOBBIX
MHKpOIpenaparax u ux
OITUCAHHE

OOMeH BELIECTB UIIH

Bubnunoreka IHOK

12 _ https://m.edso00.ru/863e766
MeTaboau3M .
doTocunres. BHSHH_OTeKa HOK
13 https://m.edsoo.ru/863e7¢9
XemMocuHTe3 9
Bubnunoreka IHOK
14 DHepreTUuecKkuii 0OMeH https://m.edsoo.ru/863e7aa
€
JKu3HEHHBIH UK
KkneTky. Jlemenue KIeTKH.
Muro3. JlaboparopHas
pabota Ne 3 bubnuorexa [IOK
15 «HaOroneHnue MUTO34a B 0.5 https://m.edsoo.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpEIIKa JyKa Ha
rOTOBBIX
MHKpOIpenaparax»
16 Buocunres benka. Bubnunoreka IHOK

Peakius marpuuHoro

https://m.edsoo.ru/863e796




CHHTE3a e
Bubnunoreka IHOK
Tpaucnsuus — ._ ._
17 https://m.edsoo.ru/863e¢796
OuocunTe3s Oenka .
Hexknerounsie hopmbl BH6HH_OTeKa HOI_{
18 https://m.edsoo.ru/863e754
JKU3HU — BUPYChI 0
Bubnunoreka IHOK
N https://m.edsoo.ru/863e81b
19 DopMbI pa3MHOKEHUS P
OpTaHH3MOB https://m.edsoo.ru/863e83 1
€
. bubanoreka LHIOK
20 Meiios " M,I. rexa [ )
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Om10/10TBOPEHHKE.
Bubnunoreka IHOK
JlaGoparopHnas pabora Ne _ _
21 0.5 https://m.edsoo.ru/863e81b
4 «3yueHnue cTpoeHus p
MOJIOBBIX KJIETOK HA -
TFOTOBBIX
MUKpONIpenapaTax»
WHAHBIAY B HOE Bubnunoreka IHOK
22 Y https://m.edsoo.ru/863e843
pa3BUTHE OPraHU3MOB 6
23 ['enetuxa — Hayka o bubnuorexa [JOK

HaCICeACTBEHHOCTH H

https://m.edsoo.ru/863e86f




U3MEHYUBOCTH 2
3aKOHOMEPHOCTH
Hace10BaHus Bubnunoreka IHOK
24 TIPU3HAKOB. https://m.edsoo.ru/863e887
Mounorubpuanoe 8
CKpELIMBaHUE
Jurubdpuanoe
CK]JCLU,EB&HHC. 3aKkoH BH6HP.I_OTeKa HOK
25 https://m.edsoo.ru/863e89a
HE3aBHCUMOIO A
HACJIEI0BaHUS TPU3HAKOB
CueruieHHOE
HACJIeIOBAHUE
MPU3HAKOB.
JlaGoparopHnas pabora Ne
5 «M3yuenue Bubnunoreka IHOK
26 pE3yJIbTATOB 0.5 https://m.edsoo.ru/863e8c6
MOHOTHOPHIHOTO U 0
JUTUOPUIHOTO
CKpELIUBAHUS Y
Jp030(UIIbI HA TOTOBBIX
MHKpOIpenaparax»
I'eneruka nona.
Bubnunoreka IHOK
27 Hacnenosanue https://m.edsoo.ru/863e8c6H
MPU3HAKOB, CLEIUICHHBIX 0
C MOJIOM
28 H3MenyuBOCTD. 0.5 bubanoreka LHIOK

Heunacnencreenuas

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




U3MEHYUBOCTb.
JlaGoparopHnas pabora Ne
6. U3yuenue
MOU(PUKALIMOHHOM
W3MEHYMBOCTH,
MOCTPOCHUE
BApHUALIMOHHOTO psAla U
BapHAIMOHHOW KPUBOW»

Hacnencreennas
U3MEHYUBOCTb.
JlaGoparopHnas pabora Ne

Bubnunoreka IHOK

29 . 0.5 . .
7. « AHAIU3 MyTaLUil y https://m.edsoo.ru/863e8efe
Jp030(UIIbI HA TOTOBBIX
MUKpONIpenapaTax»
Bubnunoreka IHOK
30 I'eneruka yenoseka https://m.edsoo.ru/863e8d7
8
PezepBHblii ypoK.
O0001eHKE 110 TEME
31 «HacnencrBeHHOCTD U
H3MEHYHBOCTD
OPraHU3MOB»
Bubnunoreka IHOK
Cenekuus Kak Hayka u ._ ._
32 https://m.edsoo.ru/863e921
TPOIIECC
4
33 MeToabl U JOCTUKEHUSA Bubnunoreka IHOK

CEJICKIIUU PACTCHUI U

https://m.edsoo.ru/863e921




HKHBOTHBIX

4

34

buorexnonorus xak
0Tpacib IPOU3BOJICTBA

Bubnunoreka IHOK
https://m.edsoo.ru/863e¢933

6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




11 KJIACC

Ne KoJsn4yecTBO 4acoB
JIeKTPOHHbIE
Jara uudgposbie
1 Tema ypoka Konrpoibubie [IpakTHYyeckue -
Bcero H3y4eHust o0pa3oBarTejibHbIe
/ padoThI padoTbl
pecypchl
0|
.. Bubnunoreka IHOK
DBOJIIOLHUA U METOIBI €€ _ _
1 https://m.edsoo.ru/863ea20
HU3YyUEHUs .
Uctopus pazsurus Bubauorexa 1JOK
2 TpeJICTaBICHUN 00 | https://m.edsoo.ru/863¢957
JBOJIIOLHUHA 0
Bubnunoreka IHOK
3 MukpoaBostoLus | https://m.edsoo.ru/863e9c1
€
[Monynsauus kak
JJIEeMEHTapHas eIMHUIA
BU/Ia U DBOJIOLIMH. bubanoreka LHIOK
4 JlaGoparopHnas pabora Ne | 0.5 https://m.edsoo.ru/863e99¢
1 «CpaBHeHHE BUIOB 110 6
MopdoIoruuecKkoMy
KPUTEPUIO»
JBHKyLIHE CUITBI bubnuoreka [JOK
5 (3/1IeMEHTapHBIE | https://m.edsoo.ru/863e9da
(bakTOphI) IBOIOLIAN 4
6 EcrectBennsblii oTbop u | bubnuorexa [JOK




ero (hopmsl

https://m.edsoo.ru/863e9ed
0

PesynbTare aBOMIOIMY:
TIPUCTIOCOOIEHHOCTD
OpraHu3MOB H
BH1000pa30BaHuE.
JlaGoparopHnas pabora Ne

Bubnunoreka IHOK

7 2 «Onucanue 05 https://m.edsoo.ru/863e9fde
TIPUCTIOCOOIEHHOCTH
opraHusMma u eé
OTHOCHTEJILHOIO
Xapakrepa»
Hanpasnenus u nytu BHSMII_OTeKa HOF

8 https://m.edsoo.ru/863e9c¢1
MaKpOIBOJIOLIMT .

9 HeoOpatumoctsb
ABOJIFOLIUA

10 Hctopus xu3nu Ha 3emiie
U METObI €€ N3y4YEHUs
I'unoressl bubanoreka LHIOK

11 TIPOUCXOKICHUS KU3HU https://m.edsoo.ru/863easa
Ha 3emie 6
PazBurue xxu3uu Ha Bubauorexa 1JOK

12 3emJie 1o pam u https://m.edsoo.ru/863ea6bb
nepuojaam €

13 OCHOBHBIE ITAINbI 0.5 bubanoreka LHIOK

YBOIIOLUH

https://m.edsoo.ru/863ea8b




pPaCTHTCIBHOI'O U
FKHUBOTHOT'O MHpaA.

[IpakTuueckas padora Ne

1 «M3yuenue
UCKOMAEMbIX OCTATKOB
pacTeHuil U )KUBOTHBIX B
KOJUIEKIIUSAX

e}

CoBpeMeHHas cucTeMa

Bubnunoreka IHOK

14 https://m.edsoo.ru/863ea48

OPraHuYEeCKOro MUpa .
Bubnunoreka IHOK

DBOJIIOLIKS YEJIOBEKa ._ ._

15 https://m.edsoo.ru/863eac2
(aHTpOIIOrEeHE3) .
JIBHIKYILIHE CHIIbI Bbubmuorexa IJOK

16 (paxTops) https://m.edsoo.ru/863ead4
AHTPOIIOre€HE3a 4

17 OCHOBHBIE CTAIUH
9BOJIIOLIMH YelI0BEKA
YenoBevyeckue pacel U bubnuorexa [IOK

18 TIPUPOIHBIC aanTaluu https://m.edsoo.ru/863eaea
4eJI0BEKa 2
PezepBHblii ypoK.
O0001eHKE 110 TEME

19 «Bo3HUKHOBEHHE U
pa3BUTHE KU3HU HA
3emie»

20 DKoJIOTusl Kak Hayka




Cpenbl oOutanus u

Bubnunoreka IHOK

21 . .
IKOJIOTHYECKUE (haKTOPbI https://m.edsoo.ru/863eafec
Abuotuueckue GakTopsl.

JlaGoparopHnas pabora Ne
3. «Mopdonoruueckue
0COOEHHOCTH PaCTEHUM
Bubnunoreka IHOK
W3 pa3HbIX MECT ._ ._
22 0.5 https://m.edsoo.ru/863eb10
oOuTaHug. .
JlaGoparopHnas pabora Ne B
4. «Bnusinue cBeTa Ha
pPOCT M pa3BUTHE
YEPEHKOB KOJIEYCa»
Bubnunoreka IHOK

23 buotnueckue pakTopsi https://m.edsoo.ru/863eb34

8
DKOJIOTrH4YECKHe
XapaKTepUCTHKU
TIOMYJISIIUH.

24 [IpakTuueckas padora Ne 0.5
2 «lloacuér mIoTHOCTH
TIOMYJISIIIUNA pa3HbIX
BHUJIOB PACTEHUI»

_ Bubnunoreka IHOK
Coo01ecTBa OpraHu3MoB ._ ._

25 https://m.edsoo.ru/863eb46

— OuoLEHO3 )
a
26 DKOJIOTHYECKHE CUCTEMBI Bubnunoreka IHOK

(?KOCUCTEMBI)

https://m.edsoo.ru/863eb46




a
OCHOBHBIE [TIOKa3aTeIn
IKOCHCTEMEL. Eu LOK
HOIHOTEKA
27 DKOIOrn4ecKue 1 . . .
. https://m.edsoo.ru/863eb5fa
nupamuibl. CBOHCTBA
skocucteM. Cykueccus
28 [IpupoaHbIie IKOCUCTEMBI 1
AHTpONOreHHbIE
29 P I
HKOCHCTEMBI
buochepa — rnodanbHas BH6HH_OTeKa HOK
30 1 https://m.edsoo.ru/863ebb5
IKOCHCTEMA 3eMIIH .
3aKOHOMEPHOCTH bubnuorexa [IOK
31 CYIIECTBOBAHUS 1 https://m.edsoo.ru/863ebd1
ouochepsl 6
YenoseuecTBo B
32 1
ouochepe 3emiu
Bubnunoreka IHOK
Cocy1ecTBOBaHHE ._ ._
33 1 https://m.edsoo.ru/863ebal
TIPUPO/IbI U YEJIOBEUECTBA .
PezepBHblii ypoK.
O0001eHHE TEMBI
34 1
«CoobiecTBa 1
JHKOJIOTHYECKHE CUCTEMBIY
OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME

34

2.5







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbI

10 KJIACC

Koa nposepsiemoro
pe3yjbTara

[IpoBepsiemble npeAMeTHbIE Pe3YJILTATHI OCBOEHUS OCHOBHOI 00pa3d
cpeHero oouero odpa3zoBaHus

ChopMuUpOBaHHOCTb 3HAHHMIT O MECTE U POJIM OMOJIOTHU B CUCTEME HAY4H
B (hOpMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBLI MHUpPa
BKJIQJIC POCCHUHCKUX M 3apyOeKHbIX YUEHBIX-OMOJIOTOB B PAa3BUTH(
IPaMOTHOCTH Y€JIOBEKA U1l PEIICHUS JKUZHEHHBIX 33124

YMmeHue packpbiBaTh cojepkKaHUe OMOJIOrMYECKUX TEPMHHOB M IOHS]
MeTabomu3M (OOMEH BEIIECTB M MPEBPAILIEHUE HJHEPrUU), TOMEOCTa
OpraHM3aLUsl JKUBBIX CHCTEM, CAMOBOCIIPOHM3BEACHUE (PENPOIyKIus), HA
POCT U pa3BUTHE

YMeHue wu3znaraTb OHOJIOTHYECKHE TEOpUU (KJIETOYHASA, XPOMOCOMHJ
Meunnensa, T. Moprana, H.W1. BaBunoBa) u yuenuss (o0 1eHTpax MH
KyJbTypHbIX pactenuii H.M. BaBuiioBa), onpenensite rpaHUllbl UX TPUME

YMeHue BIaJieTh METOJAMU HAy4YHOTO MO3HAHUS B Omosioruu (Hadmoae
MPOLIECCOB M SIBJICHUE; OpraHu3alus U IPOBEACHHE OHOJIOTHYECKOI
IMIOTE3bl; BBISBJCHUE 3aBUCHMOCTH MEKIY HCCIACAYEMBIMH BEIMYHUE
pE3y/bTATOB, MCIOJIL30BAHHBIX HAYYHBIX IMOHSATHH, TEOPUH M 3aKOHC
OCHOBAHHH TOJYUYCHHBIX PE3YJIbTATOB)

YMeHune BbIACATh CYHIECTBEHHBIE IPU3HAKK BUPYCOB, KIIETOK IMTPOKAPHO
MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOCHHOCTH IMPOLECCOB OOMEHA BEILIE
KIeTke, (POTOCHHTE3a, IUIACTHYECKOT0 W HJHEPreTUHECcKoro oOMeHa,

OTUIOOTBOPEHUS, PA3MHOKECHHS, HHAMBUIYAIbHOTO PA3BUTH OPraHU3M

YMeHHUE NMPUMEHSTh MOJIYYEHHbIC 3HAHUS /1719 00BICHEHUS OHOIOTrHYE(
MPUHATHUS MPAKTUYECKUX PEIICHHI B MOBCEIHEBHOM JKU3HU B LIENAX 004
3JIOPOBbS U 37I0POBbsI OKPYIKAIOMIUX JTHOACH, COOMIOACHUS HOPM T'PaMOT!
MPUPOAHOM Cpejie; MOHUMAaHWE HEOOXOIMMOCTH MCIOJb30BAHMS TI0CTH
OMOTEXHOIOTHIT 1151 PALIMOHAILHOTO ITPUPOIOTIOL30BAHMS

YMeHue pemarbs 3J€MEHTAapHbIE T€HETHYECKHE 3a7adyd Ha MOHO-
CLEIUIEHHOE HACIIeI0BAHUE, COCTaBISATh CXEMbI MOHOTHOPHIHOIO CK
HACIIEJOBAHUS IPU3HAKOB Y OPTaHU3MOB

YMeHHe BBINOJHATH JAa0OpAaTOpPHBIE M MNpPAKTUYECKUE padoThI, COOI
yueOHBIM M J1a0OpaTOPHBIM 000PY10BaHUEM

YMeHne KpUTHYECKH OLIEHHBATh W HMHTEPIPETUPOBATH HH(OpPMALIUIO

BKIHYAKINYK IICCBAOHAYYHBIC 3HAHHMA M3 Pa3slIH4YHbIX MCTOYHHKO]




MaTepualibl); ITHYECKUE ACTIEKThI COBPEMEHHbBIX UCCIIE/I0BaHUI B OUOJI0]

10

YMeHue co3/1aBaTh COOCTBEHHbIC NHCBMEHHBIE M YCTHBIC COOOUIEH

I/IH[‘]JO[)M&L[I/IIO H3 HCCKOJIIBKHX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BAaTh IIOH

11 KJIACC

Koa nposepsiemoro
pe3yjbTara

[IpoBepsiemble npeAMeTHbIE Pe3YJILTATHI OCBOEHUS OCHOBHOI 00pa3d
cpeHero oouero odpa3zoBaHus

ChopMuUpOBaHHOCTb 3HAHHMIT O MECTE U POJIM OMOJIOTHU B CUCTEME HAY4H
B (hOpMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBLI MHUpPa
BKJIQJIC POCCHUHCKUX M 3apyOeKHbIX YUEHBIX-OMOJIOTOB B PAa3BUTH(
IPaMOTHOCTH Y€JIOBEKA U1l PEIICHUS JKUZHEHHBIX 33124

YMeHue packpbiBaTh COAepKAHUE OMOIOTMYECKUX TEPMHUHOB U TOHSTI
IBOJIOLMS,  JBWKYHIME  CWibl  ((hakTopbl)  HIBOJIOLMH,  MPU(
BU000pa3zoBaHue, YKoJIorudeckue (pakTopsbl, IKOCUCTEMA, IIPOIYLIEHTBI,
MUTAHMS, IKOJIOTUYECKas nmupamua, OuoreoieHos, ouocdepa

YMeHue uzsiaratb OMOJIOTHYECKHE TEOpuH (IBOTOIUOHHAs Teopus Y. )
IBOJIIOIIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojibieBoro cxojacrsa K.]
HaripaByieHui u nyreit sBonmtonun A.H. CeBepiioBa, yuenus o duochepe
IPaHUIIbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM

YMeHue BIaJieTh METOJAMU HAy4YHOTO MO3HAHUS B Omosioruu (Hadmoae
MPOLIECCOB M SIBJICHUE; OpraHu3alus U IPOBEACHHE OHOJIOTHYECKOI
IMIOTE3bl; BBISBJCHUE 3aBUCHMOCTH MEKIY HCCIACAYEMBIMH BEIMYHUE
pE3y/bTATOB, MCIOJIL30BAHHBIX HAYYHBIX IMOHSATHH, TEOPUH M 3aKOHC
OCHOBAHHH TOJYUYCHHBIX PE3YJIbTATOB)

YMeHne BbLICIATh CYIIECTBEHHBIC MPH3HAKK CTPOCHHUS OHOJIOTHYECKN
MPOJAYIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OMOT€OIEHO30B M DJKOCH
HACJIE/ICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUI000p
OpraHU3MOB, JICUCTBHSI IKOJIOTHUECKUX (haKTOPOB HA OPraHU3MBbI, MEPEH(
IKOCHUCTEMAX, AHTPOMOTEHHBIX M3MEHEHUW B IKOCHCTEMAax CBOECH MECT
OMOTEOXUMHMUYECKUX LIUKIOB B Onocdepe

YMeHHUE NMPUMEHSTh MOJIYYEHHbIC 3HAHUS /1719 00BICHEHUS OHOIOTrHYE(
MPUHATHUS MPAKTUYECKUX PEIICHHI B MOBCEIHEBHOM JKU3HU B LIENAX 004
3JIOPOBbS U 37I0POBbsI OKPYIKAIOMIUX JTHOACH, COOMIOACHUS HOPM T'PaMOT!
OPUPOAHOM cpese; MOHMMaHUE HEOOXOIMMOCTH HCIIOJIB30BAHUS TOCTH
JUISL pPallMOHATIBHOTO TIPUPOOTIOIL30BAHUS

YMmeHnue pemiarb 3eMEHTapHble OMOJIOTMYECKHE 3a/la4yM, COCTABIISTY
YHEPIUU B IKOCHUCTEMAX (LICMH MTUTAHMUS)

YMeHHe BBINOJHATH JAa0OpAaTOpPHBIE M MNpPAKTUYECKUE padoThI, COOI




yueOHBIM M J1a0OpaTOPHBIM 000PY10BaHUEM

YMeHne KpUTHYECKH OLIEHHBATh W HMHTEPIPETUPOBATH HH(OpPMALIUIO
BKJIIOHAIONIYIO IICEBJOHAYYHbIC 3HAHUA M3 Pa3IUYHBIX HCTOYHHUKO]

9
Marepualibl); pacCMaTpUBaTh I100ATBbHBIE DKOJIOTUYECKHUE MTPOOJIEMbI C(
OTHOIICHUIO K HUM COOCTBEHHYIO TIO3ULIUIO

10 YMeHue co3/1aBaTh COOCTBEHHbIC NHCBMEHHBIE M YCTHBIC COOOUIEH

[/IH[‘]JO[)M&L[[/IIO H3 HCCKOJIIBKHX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BAaTh IIOH




MNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

[IpoBepsieMblii 2J1IeMeHT COAEpPKAHUS

buonorus kak Hayka

1.1

buosoruss — nHayka o kuBod mnpupoae. Ponb Ouosiorun B (HOpMUpOBAHUU COBpEM
CucreMa OMOJIOTHYECKHUX HAYK

1.2

Mertoasl mNO3HAHMS KUBOM TPUPOJbI  (HAOIIOJIEHUE, HKCIEPUMEHT, OINHUCAHU(
MOJEIMPOBAHUE, CTATUCTUYECKAss 00padOTKa JaHHBIX)

JKusrie cucTEMBI U UX OpraHu3anus

2.1

JKuBbie cucrembl (OMOCUCTEMBI) Kak NpeAMET u3yueHus: Onosioruu. CBOHCTBA OMOCUCT

2.2

YpoBHU oOpraHuzainuu  OMOCUCTEM: MOJICKYJISIPHO-T€HETHYECKUI, KICTOYHBIN, d
BUJIOBOM, DKOCUCTEMHbIN, OUOCHEPHBIi

XUMHUYECKUN COCTAB M CTPOCHHUE KJIETKH

3.1

XHUMHUYECKHH COCTaB KJIETKH, XHMHYECKHE DIEMEHTLI: MAKpPOIJIEMCHTBI, MHKPO3]
BCLICCTBA. chHKIJ,IdI/I BOJbI H MHHCPAJIbHBIX BCIICCTB B KIICTKC. HO,EL,E[ep}KaHHC OCMOTH

3.2

benku. CocraB u cTrpoeHue 0€NKOB. AMUHOKHUCIIOTH — MOHOMEpPHI OeiikoB. Hezamenuy
AMMHOKHUCIIOTHBIH COCTaB. YPOBHM CTPYKTYpbl OEIKOBOIl MOJIEKYJbl (IEpBUY
YETBEPTUYHAS CTPYKTYpa). XUMUUYECKUE CBOUCTBA OeKkoB. buonoruueckue GpyHKiuu
®epmeHTbl — OHOJOrMYecKre Katanu3aropbl. CTpoeHue (pepmeHTa: aKTUBHBINA 1IEH]
Kodepmentsl. Butamunbl. OTanyunsg GepMEHTOB OT HEOPraHUYECKUX KAaTalIu3aTOPOB

33

YrneBoabl: MOHOCaxapu/ibl (TII0K03a, pubo3a u je30kcupubo3a), aucaxapujbl (cax
(kpaxmar, rIIMKOreH, HeU0103a). buonoruyeckue GyHKIMU YIIIEBOI0B.

Jlunuael: Tpurnuuepubl, crepousl, hochonunuast. I'uapobunsHo-ruapododHbIe CB
munua0B. CpaBHeHHE YIIeBOI0B, OCIKOB U JIUIH/I0B KaK HICTOUHUKOB YHEPrUH

34

Hyxkneunossie kucinotel: JIHK u PHK. Hykneotuabsl — MOHOMEpPBI HYKJIEMHOBBIX KHU(
Crpoenue u dyukimu PHK. AT®: ctpoenue u pyHkium

3.5

[{utonorust — Hayka o kiaetke. Kilerounas teopus. MeToibl U3y4eHHS KIIETOK

3.6

Krnerka kak nenoctHas kuBasi cucteMa. OOume npu3HaKy KIETOK: 3aMKHYTasi Hapy
KaK T€HEeTUYECKHI anmnapar, CucTeMa CHHTe3a Oelka

3.7

Tunel KIETOK: dyKapuOTHYECKas U npokapuoTuyeckasi. OCOOEHHOCTH CTPOEHUS MTPOK]
crenka Oakrepuil. CTpoeHHUE IYKAPUOTHYECKOW KIeTKH. OCHOBHBIC OTJIMYUS PaCTI
KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOUHAsl CTEHKA, MTMKOKAIMKC, X (yHKUU

cBoiictBa U (yHkuuu. [{uromnazma u e€ opraHouabl. OHOMEMOPaHHBIE OPTAHOUIBI |




(DIIC), anmapar "osbku, mu3ocomel. [1oayaBTOHOMHBIE OPTaHOUIBI KIIETKU: MUTOXOH
MUTOXOHIPHH U actua. Buasl mnactun. HememOpaHnHbie OpraHou/ bl KJIETKH: puOOC(
KryTHKH. DYyHKIMKA OPraHOUI0B KIIeTKH. BKioueHus

3.9

Anpo — peryastopHblit ueHTp KieTku. CTpoeHue sjapa: sjaepHas o000J04Ka, Kap
XpoMOCOMBI

3.10

TpancnopT BelIECTB B KJIETKE

}KH.?.HC,H,CHTGJ'H:HOCTB KJIICTKH

4.1

OOMeH BeliecTB, WM METad0IM3M. AcCUMWISLUS (TJIAaCTUYECKUNA OOMEH) U JIUCCUMY]
JIBE CTOPOHBI €IMHOro mporecca Meradbonusma. Tunbl oOMeHa BELIECTB: aBTOTP!
(hepMeHTOB B OOMEHE BEIICCTB M MPEBPALICHUN YHEPTUH B KICTKE

4.2

®otocunte3. CBeroBas u TemHoBas (as3wsl (orocunresa. Peakuuu ¢orocuHTesq
3navyeHue dorocuHTe3a i KU3ZHU Ha 3emiie. BiusHue ycioBuil cpeibl Ha GOTOCH
HNPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCUHTE3UPYIOIIHUE OaKTepUU. 3HAYEHUE XEMOCUHTE3a J1JIs1 )KM3HHU HA

4.3

DHepreTuueckuii 0OMeH B KJIeTKe. PaciieryieHue BEUIECTB, BBIICIICHUE U aKKYyMYJIUP
sHeprerudeckoro oomena. I'nmkonus. bposkenue u ero Buabl. KucinopojaHoe OKHC
D3} deKTUBHOCTL IHEPreTUYECKOro 0OMeHa

4.4

Peakuuu marpuudHoro cunresa. I'eHerudeckas undopmanus u JIHK. Peanuzauus rexg
['eneTnyeckuii koq u ero cpoicrBa. Tpanckpumnius — marpuunbiii cuHTe3 PHK.
KoaupoBanue aMuHOKUCIOT. Posib pubocoM B OrocuHTE3€e Oerka

4.5

Hexnerounsie dhopmbl xku3HU — BUpYChl. McTtopus otkpeitus Bupycos (.M. Banox
KU3HEeATEILHOCTH BUpPYCOB. bakrepuodaru. bone3nu pacreHuil, KUBOTHBIX M Y
Bupyc ummynonedbunura uenoBeka (BUY) — BozOymurens CIIM[la. Tlpodunaxt
3aboseBaHui

Pa3mHoOK€HHUE U UHAMBUYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii mukia, wiv KU3HEHHbIH HUKI kieTku. MHtepdaza u mutos. Ilpouec
Peruukanust — peakuuss marpuuHoro cunresa JIHK. Crpoenme xpomocom. Xpo
JlummonaHelii ¥ rarsioMAaHbIA  XpoOMOCOMHBIE HaOopbl. Xpomatuiabl. [{utonoruy
UHMBUYAJIBHOTO PA3BUTHS OPraHU3MOB.,

Jlenenue knetku — muto3. Craaum murtosa. [Iporeccel, mpoucxoasiime Ha pa3HbIX
CMBICII MUTO3a

5.2

@opmbl  pa3MHOKEHUS OpPraHu3MoB: Oecrnojioe U 1onoBoe. Buasl Oecnosnoro
HOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX, CIOPOOOPA30BaHUE, BEreTATUBHOE
KJIOHHUPOBAHUE OPTaHU3MOB, €T0 3HAYCHUE [IJIs CENEKIIUN

53

[TonoBoe pa3zMHOKEHHE, €r0 OTJIMYHS OT OECIOJIOro.
Meiio3. Craguu wmeio3a. llponeccel, npoucxoadimue Ha cragusx Meiosa. [1q
Kpoccunrosep. buosiornueckuii CMbIC U 3HAa4EHUE ME03a

54

["ameTorenes — mpoiiecc 00pa3oBaHMs IMOJOBBIX KJIETOK Yy JKMBOTHBIX. [lonoBbie
OOpa3zoBaHue M pa3BUTHE IOJIOBBIX KIETOK — TaMeT (CrepMaro30ujl, SHIEKICTK
Oco0eHHOCTH CTPOCHHUS SULIEKIIETOK U criepmaTo30u10B. OmiogorBopenue. [laprenon




5.5

NunuBuayanbHoe pa3Butue (OHTOreHe3). IMOpHOHAILHOE pa3BUTHE (IMOpUOTeHe3). |
y T[03BOHOYHBIX JKUBOTHBIX: JApoOieHue, ractpylisuus, opraHoreHe3. [loctay
MOCTAMOPUOHAIIBHOTO Pa3BUTHS: TMPsAMOE, HenpsiMoe (JIMYMHO4YHOE). BiusiHue cf
(bakTopsl, crI0OcOOHBIE BBI3BIBATH BPOK/IEHHBIC YPOICTBA.
Poct u pa3Butue pacrenuii. OHTOreHE3 1IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU, CTa/]

HaCﬂeﬂ,CTBeHHOCTb H U3MCHYHMBOCTb OPIraHHU3MOB

6.1

[Tpeamer u 3apauu rederuku. Mcropust pazButusi reHeTuku. Brinag poccHilcKUX U
reHeTUKu. MeToabl TeHEeTHKU (TUOpPUIOIOTHYECKUN, IUTOTCHETUYECKUH, MOJIEKY]
FEeHETUUECKHUE TMOHTHS. ['eHeTHYECKasi CUMBOJIMKA, UCIOJIb3yeMast B CXeMaX CKPEIIUB;

6.2

3aKOHOMEPHOCTH HACIIeIOBAaHUs TMPU3HAKOB, ycTaHoBjJeHHble [. Menaenem. MoHq
eanHoo0pa3usa rudpuaoB nepBoro nokoneHud. [lpaBuwio noMuHUpoBaHMs. 3aKOH pa
yiCTOTHI ramet. [TonHoe U HenoTHOE JOMUHHUPOBAHUE.,

JlurnbpuaHoe ckpeniMBaHue. 3aKOH HE3aBUCUMOIO  HACJACAOBAHMS  TMPU3HAKO
JUrHOPUIHOTO CKPEIIUBAHUSA. AHAIM3UPYIOlIee cKpeuuBanue. Mcnonb3oBaHue aHa
ONpEJICJICHUS TEHOTUIIA 0CO0H

6.3

CueruienHoe HaciienoBanue npusHakoB. Padora T. MopraHa mo CUEIUIEHHOMY H4
CHEIUICHUS] TEHOB B PE3YJILTATE KPOCCUHIOBEpa. XPOMOCOMHAs TEOPHs HACIIEICTBEHH(
['enetuka mona. XpOMOCOMHOE OIPENEICHUE I10Ja. AYTOCOMBI M TOJIOBBIC
reTeporamMeTHsle opraHu3Mbl. HacnegoBanue npu3HaKkoB, CUEIUICHHBIX € MOJIOM

6.4

UsmenunBocts. Buapl M3MEHYUBOCTH: HEHACIEACTBEHHAS M HACIEACTBEHHas. P
U3MEHYUBOCTHU. XapaKTEPUCTUKA MOAM(DUKAIMOHHON M3MEHYMBOCTU. BapuaimoHHy
Hopma peakiuun npusHaka. KojgudecTBeHHbIE M KAYECTBEHHBIC [PU3HAKUA WU
MOAU(DUKAIIMOHHOM U3MEHYUBOCTH

6.5

HacnencrBennas, UM reHOTHIIHYECKAsA, M3MEHYHUBOCTh. KOMOMHATUBHAS M3MEHUYHBO
OCHOBAa KOMOWHATMUBHOMW HM3MEHYMBOCTH. MyTallMOHHAs M3MEHYUBOCThL. Kiiag
XpPOMOCOMHbIE, T€HOMHBIE. YacToTra ¥ npuyuHbl MyTaruid. MyrtareHHbie (haKTopsbi.
HacjaeacTBeHHON u3Menuusocty H. M. Basunosa

6.6

['eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl I'€HETUKH YEJIOBEKa:
IIUTOTCHETUYECKUH, OMOXUMHMYECKHHM, MOJeKyJsgpHO-reHeTudeckuid.  CoBpemer
MOJHONEHOMHOE CEKBEHUPOBAaHUE, TI€HOTUIIUPOBAHUE, B TOM HHCIE C IMOMOIILIO
3a0071€BaHMsl 4YEIOBEKA: TEeHHbIE 00Jie3HH, OO0JIE3HM C HACIEACTBEHHOW Mpeapaq
Oose3nn. ComaTM4yecKMe U TeHepaTuBHbICe MyTauuu. [IpuHUUNB 370pOBOTO
npodUIaKTUKM W JICYEHUS TEHETUYECKUX OosiesHeil. Meauko-reHernieckoe
MEIMIIMHCKON F'€HETUKHU B MPEIOTBPALIEHUH U JICYCHUU TeHETUYEeCKNX 3a00/IeBaHUI 4

Cenexuust opranu3zMoB. OCHOBBI OMOTEXHOJIOTMU

7.1

Cenekuusi Kak Hayka M MpOLECC. 3apOXkKIEHUE CEJICKIMU M JIOMECTHKAIMs. ¥Yud
MPOUCXOK/ICHUST U MHOTro00pa3usi KyJbTypHBIX pacTeHuil. [[eHTpBl MpOMCXOkKICH
opo/ia, mraMmm

7.2

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbI M MHAMBUYalbHBIA OTOOPBI B CEJIEKIIH

IKCTEpbepa. bBIN3KOPOACTBEHHOE CKpeluBaHue — WHOpuauHr. Yucras nuHuMs.




['ereposuc, unu rubOpuanas cuina. HeponacTBeHHOE CKpelIMBAaHUE — AyTOpPUIIMHT.
ycnexu. MCKyCCTBEHHBI MYTareHe3 M IOJYYEHHE MOJUILIONA0B. JlocTHikeHus cq
MUKPOOPraHU3MOB

7.3

buorexHonoruss Kak oOTpacib MNPOU3BOACTBA. ['€HHAas HWHKEHEpHs. ITarbl CO3]|
TPAHCTEHHBIX OpraHu3MoB. Kierounas nmxenepus. Kierounbsie KyJibTypbl. MUKPOKIIC
KinonupoBanue BbICOKONPOIYKTHBHBIX CEIIbCKOXO03HCTBEHHBIX OPraHU3MOB. JKOJIOI]

['MO — rererudecku MOAUMDUIIMPOBAHHBIC OPTAHH3MbI

11 KJIACC

Kon

[IpoBepsieMblii 2J1IeMeHT COAEpPKAHUS

DBOIIOLIMOHHAS OMOIOr U

1.1

DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTUH.

CunerenbetBa dBosonuu. [laneoHTonornveckue: MOCIEI0BATEILHOCTE [OSIBICHHY]
JeronucH, nepexonHsie dopmbl. buoreorpaduyeckue: cxoncTBo U paznuuue (payH
OMOpPUOIOrMYECKUE: CXOJICTBA U pa3iuyus 3MOPHOHOB Pa3HBIX BUJOB MO3BOHOYHbIY
rOMOJIOTUYHbIE, AHAJIOTUYHbBIC, PYIUMEHTAPHbIE OpraHbl, aTaBuU3Mbl. MoJekyn

MEXAaHH3MOB HACJICACTBECHHOCTH H OCHOBHBIX MeTa0O0IMYECKHX nyTeﬁ Y BCCX OPraHH3N

1.2

OpomonuonHas teopusi Y. Jlapsuna. Ilpeanocelyiki BO3HUKHOBEHUS JapBUHU3MA. [
no JlapBuny (M30bITOYHOE Pa3MHOKEHHE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIpPEe
CYIIECTBOBAHUE, €CTECTBEHHBINA OTOOP)

1.3

Cunrernueckas teopus 3Boonuu (CTI) u ocHOBHBIE €€ 1oJ0kKeHuss. MUKpOIBOITIOL

H IBOJIIOLIUH

1.4

JBmwkyiue cuibl ((hakTopsl) IBOITIOLMK BUJIOB B IPUPOJie. MyTallMOHHBIM MIPOIIECC

[Tonynsiuuonubie BosHbl U apeid renoB. M3onsuus u murpaiusa. EctecTBeHHBIN

IBONIIOIUU. DOPMBI €CTECTBEHHOTO O0TOOpA.

[Tpucrnoco0eHHOCTh OPraHU3MOB Kak pe3ysbTaT dBostouuu. [Ipumeps! npucrnocodg
U WJIM0A/IaTITAllH.

Bun u Bunoodpazosanue. Kpurepuu Buga. OcHoBHbIe GOpMBI BUI000OpA30BAHUS: TEOT]

1.5

MakposBountonusa. @opmbl IBOTIONUHU: (DUIECTUYECKAsA, TUBEPTEeHTHAS, KOHBEPIC€HTHA]
DBOJIIOLIUN

Bo3HuKHOBEHME M pa3BUTHE KU3HU HA 3eMIie

2.1

JloHayuHbIe NPEICTABICHUS O 3aPOKACHUM KU3HU. HayuHble runoTe3sl BOZHUKHOBEH
naHcrepmusi. XUMHUYECKash JBOJIIONHS. DKCHEPUMEHTAIbHOE MOATBEPKICHUE XUM|
sTanbl Onosiornyeckoit aBomonuu. ['unoresza PHK-mupa. [lepBbie kieTkun U UX 3BOJI

IPYILI JKUBBIX OPraHU3MOB




2.2

PazButue xu3uu Ha 3emiie 1o spam u nepuojaam. Karapxeii. Apxeiickas u mpoTepo3oi
MEPUO/Ibl: KEMOPUIACKUNA, OPJIOBUKCKUH, CHIIYPUHCKHI, 1€BOHCKHII, KAMEHHOYTOJIbHB]
€€ NepuoIbl: TPHACOBBIN, IOPCKUA, MEJIOBOM.

Kaitnozolickasgs 2pa u €€ MNepuojibl: MaJICOTCHOBBIM, HEOT€HOBBIA, AHTPOINOIECHOBH
reoIorudeckux npoueccoB. OCHOBHBIE ATAIlbl YBOJIIOLUU PACTUTEIBHOIO M JKUBOTHOT

H JKUBOTHBIX. HOF[B.TICHHC, pacuBCT H BBIMHPAHHUC I'PYIIL }KHBbIX OPraHU3MOB

2.3

Cucrema OpraHu4cCKOro Mupa Kak OTpa:KCHHUEC DBOIIOLIUH. OCHOBHbBIE CHCTEMATHYECK
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DBOMIOLMS 4YeIOBeKa. AHTpPONOJOrus Kak Hayka. Pa3BuTue mnpencraBieHUd O 1pd
u3yudeHus: antpororeHesa. CXoACcTBa U pa3iuyuus YeJI0BeKa U KUBOTHbIX. CucTeMaTny
JBmwkyiue cuiibl ((daxkTopsl) auTponorenesa. HacinencTBeHHas U3MEHUYHUBOCTh M €CTE
00pa3 KU3HU, U3TOTOBJICHUE OPYAUIl TPY/1a, MBIILICHHE, PEUb

2.5

OcHOBHbIE CTaqUM M BETBU HBOJIOLMU YEJIOBEKA: ABCTPAJIONUTEKH, YenoBek yM
Uenoek HeaHaepraibckuii, YenoBek pazyMmHblil. Haxonku uCKOMmaemMbIX OCTAHKOB,
pacnpocTpaHeHus, 00LEM roJIOBHOTO MO3Ta, 00pa3 JKU3HU, OPYIUsl

2.6

Uenoseweckne pacbl. OcHOBHBIE  OOJibIIME  packl:  €BpOIEOUIHAS  (€Bpa:
(PxkBaTOopuasibHAsl), MOHIOJIOWJHAS  (a3MaTCKO-aMepukaHckas). Yeprsl  mpuc

YeJIOBEYECKHUX Pac K YCIOBUSAM cyllecTBOBaHUA. EquHCcTBO uenoBeueckux pac. Kpurus

Opranusmsl ¥ OKpYsKaroias cpeia

3.1

DKosorus Kak HaykKa. 3ajadyd M pa3leibl JKOJOTMH. MEeTolbl JKOJIOTMYECKHX
MupoBo33penue. Cpeapl 00MTaHUS OPraHU3MOB: BO/IHAsI, HA36MHO-BO3/AYIIIHAS, TOYBEH

3.2

Dxonoruueckue daxkropsl. Knaccudukaims sxonoruueckux GhakTopoB: adMOTHYECKHUE

JlelicTBue K0I0THYECKUX (PAKTOPOB HA OPTraHU3MBbI
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Abuotuueckue (hakTopbl: CBET, TEMIIEpATypa, BIaKHOCTb, Dotonepuoausm. [Ipucnoc

abumoTuyeckux ¢GpaxkTopoB. buosioruyeckue puTMbI
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buoruueckue ¢aktopsl. Buabl OMOTHYECKUX B3aMMOACHCTBUIN: KOHKYPEHIIMS, XUIIIHK
KOMMEHCaJIu3M  (HaxJIeOHMYECTBO, KBAapTUPAHTCTBO), aMEHCAJIM3M, HEWUTpaJl

B3aUMOJICHCTBUI JJIsl CYIIECTBOBAHUS OPTaHU3MOB B IMPUPOAHBIX COOOIIECTBAX

3.5

DKOIOTHYECKHE XaApPaKTCPUCTUKH TMOMYIIAILHHA. OcHOBHBIE [IOKa3aTEIn MOy

POKIAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUrparus. JluHaMuKka YUCIEHHOCTH MOIYJISIUH

Coo011ecTBa U PKOJIOTHYECKHE CUCTEMBI

4.1

Coo0urecTBO Opranu3MoB — OuoreHo3. CTPYKTYpbl OMOLIEHO3a: BUJI0BAs, MPOCTPAHCT
Bunpr-nomunantel. CBa3u B OHOLIEHO3E

4.2

DKooruyeckue cuctembl (IKocucremsbl). [loHsTHe 00 dKOCHUCTEME M OMOTEOLIEHO3E
DKOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTbI, peayleHTbl. KpyroBopor BemiectB u
Tpoduueckue (nuieBbie) ypoBHU dKOcUCTeMbI. [TuiieBsie nenu u cetu. OCHOBHBIE T
OPOAYKLHUS. DKOJIOTHUECKUE MUPAMUbL: MPOAYKIHU, YUCIEHHOCTH, Ouomacchl. CBd

camoperynauus, pa3sutue. Cykueccus




4.3

[TpupoaHbIie YIKOCUCTEMBI. IKOCUCTEMBI 03€P M PEK. IKOCUCTEMA XBOHHOI'O WIIH HIUPO]
AHTPOIIOr€HHbIE JKOCHUCTEMBbI. ATPOIKOCUCTEMBI. Y pOodKocucTembl. buonoruuec
arpod’KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3ue kak GakTop ycTomdnuBoCcTH dKocucTeM. CoxpaHeHue OMOIOTHYECKO]

4.4

Yyenue B.M. Bepuajckoro o ouochepe. ['panuiipl, coctaB u cTpykTypa 0uocheps. ]
Ocobennoctu Oumochepsl Kak riaod0aIbHON IKOCUCTEMBI. J[MHAMUYECKOE PAaBHOBECH(
KpyroBopotsl BelecTB U OMOr€OXMMUYECKUE UKL DJIEMEHTOB (yriieposa, azota). 3¢

OMOMBI CyIIIH

4.5

YenoseuecTBo B Ouochepe 3emuau. AHTpONoreHHsIe u3MeHenus B ouocdepe. ['nodans
OcHoBa palMOHAILHOTO YIIPABICHUS MPUPOIHBIMU PECYPCAMHU M UX UCIOJIb30BaHUE.
HOPUPO/IBI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O TPOLUHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPHUAUJIbI 1JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET






