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HHOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke MporpaMMbl MO OMOJOTHMHM TEOPETHUECKYIO OCHOBY JUISl OIpEeIeHUs
MOAXO0J0B K (opMmHupoBaHHUIO cojepxkaHus yueOHoro mnpenmera «buomnorus» cocraBuim:
koHuentyaiabHble nojoxkeHns @I'OC COO o B3auMooOyCIOBIECHHOCTH IieNiel, coJepiKaHus,
pe3yabTaToB OO0y4YeHHS W TPeOOBAHWH K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, TIOJOXEHHUS 00
O0IIMX LEeNAX U MPUHIMIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpaszoBanms B Poccuiickoii denepannn, a TakKe MOJOKEHUS O crieluduke OUOIOTHH,
e¢ 3HAYCHWU B IMO3HAHWU JKUBOW HPUPOABI U OOECIIEYEHHUH CYIIECTBOBAHUS YEIOBEUYECKOTO
obmiectBa. CorinacHO Ha3BaHHBIM MMOJIOXKEHUSAM, ONPEEICHbl OCHOBHbIE (YHKIIUH IMPOrpaMMBI
1o 6MoNIoTuu U €€ CTPYKTypa.

[Iporpamma mo 6monoruu Ja€T MpeacTaBiIeHUE O TENsIX, 00 o0IIel cTpaTeruu 00ydJeHus,
BOCIIUTAaHUS M Ppa3BUTUS OOyYarOIMXCS CpencTBaMH ydeOHoro mnpeamera «buomorusy,
onpezenseT o0sA3aTeIbHOE MPEAMETHOE COJEp)KAaHUE, €ro CTPYKTYpYy, paclpelesieHue Io
pa3zenaM M TeMaM, PEKOMEHAYyeMYIO MOCJe0BAaTEIbHOCTh M3Y4YEHHUS y4yeOHOro martepuana c
YYETOM MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKM 00pa30BaTENLHOTO IMPOIecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyYarOIUXCS.

B mporpamme 1O OHMOJOrMHM TakXKe YYHTHIBAIOTCS TPEOOBaHHA K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpeJIMETHBIM M TPEIMETHBIM pe3ysbTaTaM oOydeHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB YUE€OHO-TIO3HABATEIHFHOM JACSATEIHPHOCTH/YICOHBIX JEHCTBUIA 00YyJArOITUXCS IO
OCBOCHHUIO COJICPKaHUs OMOJIOTHYECKOT0 00pa30BaHMUA.

B nporpamme mo 6uosnorun (10-11 xmaccel, 6a30BbI YpOBEHb) pEalM30BaH MPUHIUI
IPEEMCTBEHHOCTH B HW3y4eHUM Ouojoruu, Oyarogaps dYeMy B HEH MpocMaTpUBaeTCs
HAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AHHBIX ¢ (JOPMHUPOBAHMEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIMil  JIMYHOCTH, HKOJOTHYECKOTO  MBIIIICHHUS,
MPEJICTaBICHU O 3/0pOBOM 00pa3e XKU3HU M OEpeKHbIM OTHOIIEHHEM K OKpYyXKaromieu
npupoaHoit cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOLICOMONIOTHYECKUX TEOpHUH, a TakkKe
3HAHUI O CTPOCHWH JKUBBIX CUCTEM PAa3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YAENCHO BHUMAHHE HCIIOJIB30BAHUIO TOJTYYEHHBIX
3HAHWH B TIOBCEHEBHOW JKU3HU JIJISl PEIICHHUS IPUKIIAJIHBIX 3a7[ad, B TOM YHCJIe: MPOQUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00NIeBaHMN  YeNOBEKa, MEAMKO-TEHETUYECKOro  KOHCYJIbTUPOBAHMUSA,
00OCHOBaHHS 3KOJIOTUYECKH 11e71eco00pa3HOro MoBEACHUS B OKpY’Kalolled MPUpOIHOU cpeje,
aHalM3a BIIMSHUS XO3SUCTBEHHOW JEsATEIbHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K TPUKIAJHOW HAIMpPaBICHHOCTH Y4eOHOTO
npeamera «buosorus» MpPOJUKTOBAHO HEOOXOIUMOCTBIO OOecreueHHs YCIOBUM Ui peIieHus
OJIHOM M3 aKTyaJIbHBIX 3aJ1a4 IIKOJIBHOI0 OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MpeanoiaracT
¢dbopmHpoBaHHEe y OO0YyYarOIUXCsA CHOCOOHOCTH aJaNTHPOBATHCA K HM3MEHEHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Bbuonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHUS 3aHMMaeT BakHoe MecTo. OHa
oOecnieunBaeT (GopMHUpOBaHUE y OOyyaroOlUXcs MPEACTaBICHUH O HAyYHOW KapTHHE MHpa,
pacupsieT 1 0000IaeT 3HaHUS O )KUBOM MPHUPOJIE, €€ OTIIMYUTENbHBIX IPU3HAKAaX — YPOBHEBOM
OpraHM3allii W D3BOJIOLMUHU, CO3JAET YCJIOBUS MJIA: TO3HAHHUS 3aKOHOB KHUBOW MPHUPOJIBI,
¢dbopmupoBaHus (PYHKIIMOHAIBHOM TPaMOTHOCTH, HaBBIKOB 37I0pOBOro M Oe3omacHoro obpasa
KHU3HH, YKOJIOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPHUPOIE U YETIOBEKY.

Bonbiioe 3HaueHume OWONOTHS HMMEET TakKe Ui pPELIeHUS BOCIHUTATENBHBIX U
Pa3BUBAIOIINX 3aJ]1a4 CPEAHETO OOIIEro o0pa3oBaHus, COIHANM3aIi oOyJaronuxcs. U3yuenue
ouosoruu obecrieunBaeT YCIIOBHS st (dbopmupoBaHus UHTEJUICKTYaJIbHBIX,
KOMMYHUKAIIHOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, dCTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
MHTErpaluy OMOJIOTMUECKUX 3HAHUM C MPEJICTaBICHUSIMU U3 JPYTUX Y4eOHBIX MPEIMETOB, B
9aCcTHOCTH, (pHU3HUKH, XUMHHU U Teorpadun. Ha3BaHHBIE MOIOKEHUS O IPEHA3HAYCHUN YIEOHOTO
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npeamera «buonmorus» COCTaBUIM OCHOBY Uil ONpEJeNieHHs MOAXO0A0B K o0TOOpy U
CTPYKTYpPUPOBAHHUIO €T0 COJIEP KaHUS, IPEJICTABICHHOTO B IpOrpaMMe M0 OHOJIOTHH.

Ot0op conepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIEH €
MO3UIUI KYJIBTYpOCOOOPAa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaroUIuecs AOKHbI
OCBOMTb 3HAHUS U YMEHHMS, 3HaUMMBbIe I (POPMHUPOBAHUS OOILICH KyIbTYpBI, ONpEIeIonye
aJIecKBaTHOE TIOBEJCHHE 4YelloBEKa B OKpY’Kalollell MpHpoaHOIl cpene, BOCTpeOOBaHHBIE B
MIOBCETHEBHOM JKM3HU U MPaKTUYeCKOH aearenbHOocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHl COJIep)KaHus, KOTOpble CIy>KaT OCHOBOM nns  (OpMHUPOBAHUS
IIPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa M LEHHOCTHBIX
OpPHUEHTALMSIX JIMYHOCTHU, CIIOCOOCTBYIONINX I'YMaHU3allUK OMOJIOTHYECKOro 00pa3oBaHMsL.

CtpyKkTypHpoBaHHE COJEpKaHUs Yy4eOHOro MaTepuajsa B IporpamMme Mo OWOJOTHH
OCYIIECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAYEHMS 3HAHUI 00 OTIMYMTEIbHBIX OCOOEHHOCTSIX
KUBOW NpUPOABI, O €€ ypOBHEBOM OpraHM3allMd M 3BOJIOLUU. B COOTBETCTBHM C 3TUM B
CTpyKType yueOHoro mpenmMera «buonorusp» BbIIENEHbI CIEIYIOIMIME COJAEPKATEIbHbIC THHHUU:
«buonorus xak Hayka. MeTo/ipl Hay4HOTO MO3HAaHUM», «KieTka kak OMOJOrHUYecKas CUCTEMay,
«Opranusm kak Ouosiornyeckas cuctema», «CucremMa U MHOrooOpa3ue OpraHMyeckoro Mupay,
«OBOJIIOLINA KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTHY.

Lenp wm3ywyenust yueGHoro mpenmera «buomnorus» Ha 06a3oBOM ypoBHE — OBJaJICHUE
00yYaroIUMHUCS 3HAHUSMH O CTPYKTYpHO-(YHKIMOHAJIBHOM OpraHu3alMd >KHUBBIX CHCTEM
Pa3HOTO paHra v MPUOOPETEHNUE YMEHUN MCTIONB30BaTh ATU 3HAHUS JIJISi TPAMOTHBIX JIEHCTBUI B
OTHOILICHUU OOBEKTOB >KUBOM MPUPO/IBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTukeHue Leau u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoOBHE
o0ecreynBaeTcs pelIeHrueM CIeIyIoIuX 3a1au:

OCBOEHHE OOYYaIOIMMHUCSA CHUCTEMBbl 3HAaHUM O OWOJIOTMYECKUX TEOpHsSX, YUCHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIOTEe3aX, MpaBWIIaX, CIYKAIIUX OCHOBOW At (OPMHUPOBAHUS
MPEJICTAaBJICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpPA, O METOJaX Hay4yHOTo I[O3HaHUS,
CTPOEHUH, MHOrooOpa3Hu M OCOOEHHOCTSX >KMBBIX CHCTEM DPAa3HOIO YpPOBHS OpraHM3alluy,
BBIJIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

¢dopmupoBaHue y OOy4aroluXcs IMO3HABATEIbHBIX, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHallM3a JaHHBIX O MYTAX Pa3BUTHUSA B OMOJIOTUH HAYYHBIX B3TJISOB,
U U MOAXO00B K M3yUYEHHUIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy oOOydJaromuxcsi oO0mel KyiabTypbl, (YHKIHMOHAJIBbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHMH OOBSCHATH M OLCHUBATH SBJICHHUS OKPYXKAIOIIEro MUpPA XHUBOW MPHUPOJIBI HA
OCHOBAHUU 3HAHUI U OMBITA, MOTYUYEHHBIX PU U3yUYEHUU OUOJIOTHH;

¢dbopmupoBaHre y O0yYaroIUMXCs YMEHMH WIUTIOCTPUPOBATH 3HAUYEHHE OMOJIOTMYECKUX
3HaHUW B MPaKTUYECKOW JEATEIbHOCTU 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIUHCKUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHif;

BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KMBOM MPUPOBI,
HE00X0IMMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOMIOIEHHS STUYECKUX HOPM TP MPOBEACHUU
OMOJIOrMYECKUX HCCIIe0BAHUMN;

OCO3HaHME HEHHOCTH OMOJOTMYECKHX 3HAHHWH JUIsS MOBBIIMIEHUS YPOBHS IKOJOTHUECKOM
KyJbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHEHHE NPHOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEJIHEBHOM JKU3HU JUIS OLECHKH
MOCNEACTBUM CBOEH NeATENbHOCTH IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHKE U COOJIOIEHUE Mep MPO(DUITAKTUKY 3a00IeBaHUH.

B cucreme cpemgnero obmiero obpazoBanusi «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
ABIISICTCA 00s3aTENIbHBIM yUEOHBIM TNPEAMETOM, BXOJSIIMM B COCTaB NpEAMETHOH obiacTu
«EcTecTBeHHO-HAyYHBIE TPEIMETHI».

Jlnst u3ydeHus 6uosorun Ha 0a30BOM YPOBHE CpPEIHEro o0Iero oopa3zoBaHUsl OTBOJIUTCS
68 gacoB: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 kiacce — 34 yaca (1 yac B Hezeno).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMH C OOIIECTBEHHBIMH, TEXHUUYECKHUMH H JIPYTUMHU
€CTeCTBEHHBIMH HayKaMmu, ¢uiocopueil, 3TUKOH, 3cTeTMKoW M mpaBoM. Poibp Ouonoruu B
(GbopMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. CucTeMa OHOJIOTHYECKUX HaYK.

MeTo/1bl TO3HAHUS KUBOW MPHUPO/IBI (HAOII0eHHE, SKCIIEPUMEHT, ONMCAHUE, U3MEPEHHE,
KJ1accuuKanus, MOJEIUPOBaHHE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTOABI TO3HAHUS KUBOU TPUPOABI.

JlaGopaTopHble U NpaKkTH4ecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmosnb30BaHME pa3IUYHBIX METOJOB TNPH H3YyUYEHHUH
OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHSA.

XKusbie cuctembl (OMOcHCTEMbI) Kak IMpeaMeT u3ydeHust Ouosiornud. OTiM4Yue KHUBBIX
CUCTEM OT HEOPTraHUYECKON IIPUPOJIBI.

CpoiicTBa OWoOCHMCTEM © UX pa3HooOpaswe. YpPOBHU OpraHm3aiid OHOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIIETOYHBbIM,  TKAaHEBBbIM, OPraHU3MEHHBIA,  NONYJSIUMOHHO-BUJIOBOM,
9KOCUCTEMHBIH (OMOTeo1eHOTHUECKH ), OnoChEepHBIi.

JdeMoHcTpanum:

Tabmumpl u cxembl: «OCHOBHbIE MPU3HAKU JKU3HU», «YPOBHH OpraHU3allUMd >KUBOM
IIPUPOJIBI».

O6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XuMHYeCKHI1 COCTAB U CTPOCHHE KJICTKH.

XHWMHMYECKUN  COCTaB  KJIETKH. XMMHUYECKHE  DJIEMEHTBI:  MAaKPOXJEMEHTHI,
MHUKpO3JEMEHTHI. Bosla 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJbHBIX BellecTB B KieTke. llogaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHHe 0eITKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HesameHnnmbie
U 3aMEHHMMblEe AMHHOKHUCIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYphl O€IKOBOM
MOJIeKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAs U YETBEPTHYHAsA CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GyHKIIMU OETKOB.

®epMeHThl — Ononoruueckue kKaranuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTP,
cyoctparHas  cnenuduuHocth. Kodepmentsl. Butamuubl.  Omnnuust  ¢GEepMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYraeBosl: MOHOCaxapuIsl (TII0K03a, prubo3a U Je30kcuprbo3a), tucaxapubl (caxaposa,
JIaKTO3a) W TMoJIMcaxapuibl (Kpaxmall, IJIMKOTeH, IeJIoi03a). buonorundeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunsl, Qochonunuasl, crepounsl. ['unpodunbHO-rUAPOPOOHBIE
cBoiicTBa. bronornyeckue Qynkimu nunuaoB. CpaBHEHHE YIJIEBOJIOB, OCIKOB U JIMIUAOB KaK
MCTOYHUKOB YHEPTHH.

Hyxneunossie kucnotsl: JJHK n PHK. HykneoTuasl — MOHOMEpPBI HyKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne m ¢ynxumuum PHK. Buget PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kinerke. KilerouHas Teopus — NpuUMep B3aUMOJCHCTBUSA HAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Krnetka kak nenoctHas sxuBasi cuctema. OOIie MpU3HAKKU KIETOK: 3aMKHYTasl Hapy>KHas
MeMOpaHa, mosekyibl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tumbl KIETOK: »JyKapHOTHUYecKass M npokapuorndeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuyeckoil kiuetku. Knetounas crenka 6akrepuii. CTpoeHHe 3yKapUOTUYECKON KIETKH.
OCHOBHBIE OTIHYHUS PACTUTENHHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, INTMKOKAJIUKC, UX (DYHKIHH.
[Tna3maruueckass memOpana, e€ cBoiictBa M ¢yHkimu. [luromnmazma u e€ opraHouzbl.
OnnomemOpannbie opranouasl kietku: DIIC, anmapar ["onbmku, mu3ocomel. [loryaBTOHOMHBIE
OpraHOM/Ibl KJIETKU: MUTOXOHJIpUH, IAacTUAbl. [lponcxoxaeHne MHUTOXOHAPUNH M TUIACTH/L.
Bune nnactun. HememOpaHHble OpraHouabl KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTP, LIEHTPUOJIH,
pPECHUYKHU, KIyTUKH. DYHKIIMU OPTaHOUI0B KIETKU. BritoueHusl.

SAnpo — perynstTopHblii eHTp kieTku. CTpoeHue sapa: saepHast 000s104Ka, Kapuoriazma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®@.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKHMX OSJIEMEHTOB B HEXKHBOW  MPHUPOIE»,
«Pacnipenenenne XUMHYECKUX IEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoguyeckas Tabauna XUMHYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJB, «brnocunTes 6enka», «CTpoeHne MoieKyisl 0enka», «CtpoeHue pepMeHTay,
«Hyxneunnossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHne 3yKapuOTHIECKOMN
KIeTkn», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOM KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKOHN KIETKN», « CTpOEHUE sIpa KIETKH», « Y TIIeBOABD), «JIMIuIb.

O6opynoBaHue: CBETOBOM MMKPOCKOIN, OOOpYyIOBaHME Ul HPOBEACHHs HAOIIOAEHMH,
U3MEpEHUH, SKCIEePUMEHTOB, MHUKpPOIpEnapaThl pacTUTENIbHBIX, KUBOTHBIX M OaKTepUaNbHBIX
KIIETOK.

JlaGopaTopHble U NpaKkTH4ecKue padoThi:

Jlaboparopnas padora Ne 1. «M3ydeHHe KaTaTUTUYECKOW aKTUBHOCTH (HDEepMEHTOB (Ha
MpUMepe aMUJIa3bl UIIM KaTanas3bl).

Jlaboparopnas pabota Ne 2. «M3yueHHe CTPOCHHS KJIETOK PACTCHUU, KXUBOTHBIX U
OaxTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OIMHUCAHUE).

Tema 4. /KusHeneATeJIbHOCTD KIETKH.

Ob6men BemiecTB, WIM MeTaboau3M. Accumwidanusg (IUlacTUYeckud  oOMeH) U
TUCCUMUIIIALIUS (9HEPreTHYecKuii 0OMEeH) — IB€ CTOPOHBI €IMHOT0 Tpoliecca Mmerabonu3ma. Poib
3aKOHOB COXPAHEHHS BEUIECTB U SHEPTUHU B IOHUMaHUN METabOoIU3Ma.

Tunbel oOMeHa BemecTB: aBTOTPOQHBIN U rereporpodHbId. Poib GepmMeHTOB B oOMeHe
BEIIECTB U MPEBPALLEHUHU SHEPTUHU B KIIETKE.

®otocunre3. CBetoBas M TeMHOBasg a3bl QoTocuHTe3a. Peakuuu QoTocuHTE3A.
OddexkTuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCUHTE3A TS )KU3HU Ha 3emiie. BiusHue ycioBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHH.

XeMOCHHTe3. XEeMOCHHTE3UPYIoInue OakTepuu. 3HAYCHWE XEMOCHWHTEe3a JJIS JKU3HU Ha
3emue.

OHepreTH4eckuii  oOMeH B  KiIeTKe. PacmieruieHne  BEMIECTB,  BBIJICTICHUE W
aKKyMYJIMPOBAaHUE HEPTUH B KJIETKE. DTarnbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buapl. KucnopomHoe OKucCieHHE, WIM  KIETOYHOE JAblxaHue. OKHCIUTENBHOE
dbochopunupoBanne. IPPEKTUBHOCT IHEPTETHUESCKOTO OOMEHA.

Peaknmun marpuyHoro cuHTe3a. [enermueckas wuHbpopmarmus u JIHK. Peanmzanus
reHeTndeckoil nHopmamnuu B kietke. ['eHeTUYecKuit koA U ero cBoicTBa. TpaHcKpumuus —



matpuunblii cunte3 PHK. Tpancnsamus — 6uocunte3 Oenka. Dransl TpaHcasauu. KoaupoBanue
aMUHOKHCIOT. Pons pubocom B OnocuHTE3e OenKa.

Hexnerounsle ¢opmbl ku3Hu — BHUpychl. Mctopus otkpeitus BupycoB (. MU.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO ITMKIIa BUPYyCcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YelloBeKa, BhI3bIBaeMble BUpycaMu. Bupyc nMMmyHoeduiuTa yenoBexka

(BUY) — Boszoymurenr CIIM/la. OOpatHass TpaHCKpUMIUS, pEBEpTaza W HWHTErpasa.
[IpodunakTuka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumnu:

IToprpetsr: H. K. Konsnos, /1. U. UBanosckuii, K. A. Tumupsses.

Tabmumpt w  cxembl: «Tunel  muradwmsy, «Metabomusm»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmoporuact», «Dorocunres», «Ctpoenne JHK», «Crpoenue u
¢byHKnuoHUpoBaHMEe TeHa», «CuHte3 Oenka», «l'eHeTmueckuii Kkom», «Bupycen,
«bakrepuogparn», «Crtpoenme u xku3HeHHBIH wnukn Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JTHK».

Ob6opynoBanue: moaenu-amuMkanuu «Yasoenue JAHK u Tpanckpunuusy, «buocunres
6enka», «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOXKeHHE U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsii 1y, WM >KW3HEHHBIM 1Mk kieTku. MHTepdaza m muto3. Ilporeccsr,
npoTekaromue B uHTepdasze. Permmmkanus — peaknus matpuuHoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HAOOp — KapuoTHM. J[UTUIOWIHBIN M TalUIOWTHBIA XPOMOCOMHBIC
Habopel. XpoMaTuael. Lluronornuyeckue OCHOBBI Pa3MHOMKEHHMS M MHIMBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muro3. Cragum murosa. Ilpomeccel, MpoUCXOASAIIME HA pPa3HBIX
cTaIusAX MUTO3a. brionornuecknii CMBICII MATO34.

[Tporpammupyemast rudenb KIETKH — aronTo3.

@opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe ¥ mojoBoe. Buael  Oecronoro
pa3sMHOXEHHUs: JeJIeHHe HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIONOrO.

Meiio3. Cranun wMmeiosa. IIponecchl, mpoucxondimme Ha cragusx Menosa. lloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronorndecknii CMbICH U 3HAaYEHHE Meo3a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE XKene3bl:
CEMEHHHMKHU M sSMyHUKUA. OOpazoBaHuE M pa3BUTHE MOJIOBBIX KJIETOK — rameT (CrepMaro3oup,
AWIEKIeTKa) — crepMaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKIETOK U
criepmaro3onaoB. OmnoaoTBopenue. [laprenorenes.

WunuBuayanbHOe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTeHe3).
Ortanbel 3MOPHOHAIBHOIO Pa3BUTUS Yy MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranorenes. I[locTamOpuoHanbHOe pazBuTHE. THUIBI MOCTIMOPHUOHAIBHOTO PAa3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOACTBA.

Poct u pazButne pacteHuil. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOECHUE CEMEHH, CTAINN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuue! u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/|BOIHOE OIJIOJJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTnBHOe pa3MHOXEHUE pacTeHui», «JlelleHne KIEeTKu
Oaktepuii», «CTpoeHHE MONOBBIX KJIETOK», «CTpoeHHEe XpOMOCOMB», «KIETOUHBIH UK,
«Permmukanus [ITHK», «Mwuto3», «Meno3y», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOMUTAIOLIUX U YeJI0BEKa», « OCHOBHBIE CTaIUN OHTOTEHE3aY.



ObopynoBaHue: MHKPOCKOM, MHUKporpenapaTsl «CrepMaTo30uIbl MIECKOMUTAIOIIECTOY,
«sliiexyeTka Miekonuraromero», «KaprnoknHe3 B KIETKax KoOpemka JyKa», MarHuTHas
MoJieTb-anruKanus «/Jlenenue knetkm», moaens JJHK, Mogens meTadazHoil XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4ecKue padoThbi:

Jlaboparopnas padota Ne 3. «HabmroneHne MuTo3a B KJI€TKaX KOHUYMKA KOpEIIKa JyKa Ha
FOTOBBIX MUKpOIIpENapaTaxy.

Jlaboparopnass pabotra Ne 4. «/3yueHue CTpOCHHs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOMpenapaTax».

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Kcropusi pa3BuTug reHeTHMKH. Ponb 1uTOIOTMM |
AMOPHUOIIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIag pOCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETHKH (THUOPHIOJIOTUYECKUMA, IUTOTCHETHUYECKUH, MOJEKYISIPHO-
reHeTuueckuii). OCHOBHbIE T€HETUYECKHUE MOHATHS. ['eHeTHUeckass CUMBOJIMKA, UCTIONb3yeMasi B
CXEMax CKpEeIIMBaHUM.

3aKOHOMEPHOCTH  HAclIeAOBaHUS  MPU3HAKOB, YycTaHoOBIeHHble [.  MeHnnenem.
MonorubpuaHOoe CKpemuBanue. 3aKOH eIMHO00pa3usi TMOPUIOB EPBOTO MoKoaeHus. [IpaBuiio
JTOMUHUPOBAHMS. 3aKOH pacuUIeruieHHs] Npu3HakoB. ['umnore3a uuctoTel ramer. llomHoe u
HETOJHOE TOMUHUPOBAHUE.

JluruObpuaHoe  CKpelMBaHWe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[luTroreHeTndecKkue OCHOBBI JAUTHUOPHIHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonk30BaHne aHATM3UPYIOMIETO CKPEIIMBAHMYS JIJIsI OMIPEIeICHHSI TEHOTUIIA OCOOH.

CuerieHHoe HacneioBaHue npusHakoB. PaGora T. Moprana mno cluemieHHOMY
HacjeA0BaHUIO TeHoB. HapyIeHue clienyieHus rTeHoB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAs TEOPHSI HACTEACTBEHHOCTH. | eHETHYECKNE KapThl.

I'enetnka nona. XpoMOCOMHOE OIpeAesieHHe MoJjia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble M rereporameTHble OpraHu3mbl. HacinemoBaHwe NpU3HAKOB, CUEIJICHHBIX C
IOJIOM.

N3MeHunBOCTh. BUbI ”3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEeICTBEHHAs. Posb cpeapbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKAa MOANU(PUKAIMOHHON H3MEHYMBOCTH.
BapuanmonHbIi psn v BapuanvoHHas kpuas. Hopma peaknuum npusHaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peaknuu. CBoHcTBAa MOIUPUKAIIMOHHONW U3MEHYMBOCTH.

HacnencTBennas, win reHOTUITUYECKast, ©3MEHUYNBOCTh. KoMOUHAaTHBHAS N3MEHYUBOCTD.
Meiio3 u TONOBOM mMpolecc — OCHOBAa KOMOWHATUBHOW W3MEHYHMBOCTH. MyTallmoHHAS
M3MeHYHBOCTh. Kiaccudukanus myTamuii: TeHHBIE, XpPOMOCOMHBIC, T€eHOMHBIC. YacTtoTa u
MPUYMHBI MyTalil. MyTareHHbsie (GakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIIEICTBEHHOM
m3menunBoctu H. . BaBuiosa.

BuesgepHast HacIeICTBEHHOCTh U U3BMEHUHUBOCTb.

I'eneruka wenoBeka. Kapuotun denoBeka. OCHOBHBbIE METOJbI TEHETHKH YEJIOBEKA:
TeHEANIOTUYECKUI, ONU3HELOBBIA, I[MTOICHETUYCCKUN, OHOXMMHUYECKUN, MOJEKYISIPHO-
reHeTHdeckuid. COBpEeMEHHOE ONpeNeNieHne TEHOTHUIA: TIOJHOTCHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ momombio [1[P-ananm3a. HacnenctBenHble 3aboseBaHus
YeJIOBEKa: TeHHble O0o0Jie3HH, OOJIe3HM C  HACIEICTBEHHOW MPEIPacroyioKEHHOCTHIO,
XpoMocoMHbIe Oosie3an. ComaTuyecKkue U TeHepaTuBHblE MyTanuu. CTBOJIOBBIC KIETKH.
[Ipuntumner 3M0pOBOTO O00pa3a KW3HH, JUATHOCTUKH, MPODUIAKTUKN U JICYCHUS TCHETUICCKUX
Oone3Heil. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHWE MEIUIMHCKON TeHETHKH B
MPEAOTBPAIEHNH U JICUCHUH T€HETHYECKUX 3a00JICBaHUH YeITOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.



Tabnuuel u cxembl: «KMOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IIMTOTEHETUYEeCKass OCHOBAY,
«3aKkOH pacIIeIJIeHUs] M €ro IMTOreHeTHYecKass OCHOBa», «3aKOH YHUCTOThI Tamery,
«lurubpunnoe ckpeuBanuey, «LluTonornyeckre OCHOBBI JTUTHOPUAHOTO CKPEIIMBAHUY,
«Meiio3», «B3zauMozaeicTBue amienbHbIX T€HOBY», «[ eHeTnYecKkrne KapThl paCTEHUH, )KMBOTHBIX
u yenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTtunsl 4YernoBeka U JKUBOTHBIX», «Buasl wu3MeHUHMBOCTH», «MoaudukalnmoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-akropa», «['eHeTnka rpymn KpoBu», «MyTalmoHHas
U3MEHYUBOCTDY.

Ob6opynoBanue: Mojaenu-anIuukaun «MoHOruOpuaHOe CKpeuBanuey, «HemonHoe
JOMUHUpPOBaHUEY», «JuruOpunnoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTarmu (HOpMbI KPBIJILEB M OKpPACcKH Tena), repoapuit
«I"'opox moceBHOW».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPHUIHOTO U JUTHOPUIHOTO
CKpEeLIMBaHUs y Ap030(UiIbl Ha TOTOBBIX MUKpOIpenapaTaxy.

Jlaboparopnast pa6ora Ne 6. «3yyenne monudukanimoHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BapHalOHHOTO psiJia U BApUALMOHHOM KPUBOI.

Jlaboparopnast pabora No 7. «Awamm3 wmyTtammid y JApo30dUIBl HAa TOTOBBIX
MHUKpOIIpenaparax».

[IpakTueckas pabora Ne 2. «CocTaBiieHue 1 aHaJIU3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekuusi opranu3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoIecC. 3apoKACHUE CEJEKIMU U noMecTukarusa. Yuyenue H. U.
BaBuioBa o mEeHTpax MNPOUCXOXKICHUS M MHOrooOpasus KyJIbTYpHbIX pacTeHuil. LleHTpbl
MIPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, ITaMM.

CoBpeMeHHbIE METO/bI CelleKIMU. MacCOBBI M MHIUBUAYAIbHBIH OTOOPHI B CEIEKIMH
pacTeHuii U kUBOTHBIX. OlleHKa 3KcTephepa. bI3kopoACTBEHHOE CKpellBaHue — HHOPUIMHT.
UYucras nuHug. CkpemuyBaHue 4YHCThIX JuHUM. [ereposuc, wnam rulOpuaHas cuia.
HeponcrtBenHoe ckpemuBanue — aytOpuauur. OtnanéHHas ruOpuauzanus U e€ yclexwu.
HckyccTBeHHBII MyTareHe3 M IONY4YEHHE MOJMILUIONI0B. J[OCTMIKEHHS CENEKLMU PACTEHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorusd Kkak OTpacib NPOU3BOACTBA. |'€HHAs HMH)KEHEpHs. OTalbl CO3JaHUS
pexombunantHo JIHK u Tpancrennbix opranusmoB. Knerounas wumxenepus. Knetounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHUi. KiioHMpoBaHMe BBHICOKONIPOYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. OKOJOTHYECKHe M JTudeckue mnpobiaemb. MO —
TeHEeTHYECKU MOAU(PUIIMPOBAHHBIE OPraHU3MBI.

JleMoHCcTpanmu:

IToprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnuuel U cxembl: KapTa «LIeHTpbI NPOMCXOXKIEHUS U MHOTOOOpa3usl KYJbTYpPHBIX
pacteHuii», «Ilopoasl TOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmsamusy, «Paborer akamemmka M. @. WBanoBa», «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounsle KyJlbTyphl U KIOHHpOBaHHE», «KOHCTpynpoBaHHE M NEpPEHOC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MYJISDKH IUIOJIOB M KOPHEIUIONOB IMKHX (POPM M KYJIBTYPHBIX COpPTOB
pactenuit, repbapuii « CebCKOX03SICTBEHHBIE PACTCHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJNIbI M JOCTHKEHHS CEJEKIIMM PACTEHUH U KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLMIO, IUIEMEHHYI0 (epMy, COPTOHMCIBITATENIbHBIA Y4acTOK, B TEIUIMYHOE
XO035I1CTBO, J1abOpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Tema 1. IBosronIHOHHAs OMOIOTHS.

IIpennocsliku BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUH. OBOJIIOLUOHHASA TEOpHUS U €€
MecTo B Onosoruu. BivsHue 3BOMOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CunerenbctBa »BoMOLMU. [laneoHTonormveckue: MOCIEI0BATENBHOCTD —IOSBICHUS
BUJIOB B NMaJICOHTOJIOTMYECKOM JIeTOMNCH, nepexoaHble popMmbl. buoreorpaguyeckue: cxoncTBo
U paznuuue GayH u GIop MaTEpPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOJICTBA W pa3ivuusi SMOPHUOHOB pa3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIEC, AHAJOTUYHbBIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKYJIIpPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACJEICTBEHHOCTH H
OCHOBHBIX METa0OJIMUYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonvoHHass teopusa Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHMS JapBUHU3MA.
JIBIDKyIIIMe CHUJIBI  HBOJIONMHM BHJIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHMYEHHOCTU PECypCoOB, HEONpeesnEéHHas H3MEHYMBOCTh, Oopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunretnueckast Teopus sBoitonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

Muxpoaonronus. [Tonynsanus Kkak equHUIA BUIA U 3BOTIOLUH.

JIBmokymiye cuiibl (pakTophl) SBONIOLNUHM BUIOB B NMpHUpoAe. MyTallMOHHBIM mpoliecc U
KOMOWHATHBHAs M3MEHYUBOCTh. IlomynsnuoHHBIe BOJHBI W Jpeid reHoB. M3omsauus u
MUTpaIus.

EcrecTBeHHbIil 0TOOp — HampaBisiomuil (GaxkTop 3BOMOIUH. DPOPMBI €CTECTBEHHOTO
otbopa.

[TpucnocoOaeHHOCTh OPraHM3MOB KakK pe3ysbTaT dBoitouu. [Ipumepsl npucnocoOiaeHnit
y opranu3MoB. ApomMop(}o3bl ¥ N0 TATITAIIHH.

Bun wu Bunoo6pazoBanue. Kputepun Buma. OcHOBHbIE (OpMBbI BHA000pa30BaHUS:
reorpaduyeckoe, 3K0JI0rHIecKoe.

MaxkpoosBomonusa. @opMel 3BoIONMM: (PUIIETHYECKas, UBEPreHTHAsi, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOTIOIHH.

IIpoucxoxaeHue  OT  HeCNEUMAIM3UPOBAaHHBIX  mpeakoB.  [Iporpeccupyromas
crienann3anus. AJanTuBHAs pagdarus.
JdeMoHcTpanum:

[Toprpetsr: K. JIunnen, K. b. Jlamapk, Y. [Jdapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBeprios.

Tabmumpl u cxembl: «Pa3BUTHE OpraHWYeckoro wMupa Ha 3emie», «3apobIii
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EctectBennbiii  ot60p», «MHOrooOpasue copToB pacTeHui», «MHOroobpasue Mopos
KUBOTHBIX», «[Tomynsanumy, «MyTaronHas W3MEHUYUBOCTbHY, «Apomopdho3bD»,
«Unmoananrtanun», «OO0mas mereHeparus», «JBrmxymmue cuiabl dBomONUN», «Kapra-cxema
Mapmipyta mytemectBus Y. JlapBuna», «bopsba 3a cymiecTBoBaHHe», «lIpHcmocoOIeHHOCTD
opranu3moBy, «['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUT0O0OPa30BAHUEY.

O6opynoBaHue: KOJUTEKIUS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKPACKHU, HA0Op IJI0J0B H
CEMSH, KOJIJICKIIUA ((HpI/IMepI)I 3alIUTHBIX HpPICHOCO6J'I€HPII>i Y XUBOTHEBIX», MOACIIb «OCHOBHBIE
HATPaBIICHUS IBOIIOLUNY, 00bEMHAs MoJIeb « CTpPOCHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Kowiekuus «@PoOpMbl COXPAHHOCTH HCKOMAEMBbIX
KUBOTHBIX W PacTCHHI», Mojenb amrmukainus «[lepekpéct xpoMocom», BIaXHBIE MpEnapaThl
«Pa3Butue Hacexkomoro», «Pa3ButHe nsArymkm», MukponpenapaTr «Jlpozoduna» (HOpMma,
MyTanuu (OPMBI KPBUTHEB U OKPACKH TETa).

JlaGopaTopHble U NpaKkTH4ecKue padoThi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUOB 11O MOP(HOIOTUYECKOMY KPUTEPUIOY.
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JlaGopatopnass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu  eé
OTHOCHUTEJIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE JKM3HU HA 3emJie.

JloHayuHble TPEICTaBICHUS O 3apOXKICHUU XKU3HU. HayuHble TMMoTe3bl BOZHUKHOBEHUS
KHM3HM Ha 3emJiie: a0MOreHe3 M MaHCnepMus. XUMHUYecKas 3BOJIONUSA. AOHOTeHHBIH CHHTE3
OpPraHWYEeCKUX  BEUIECTB W3  HEOPTaHMYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPIKICHHE
XMUMUYecKol »Bomtonu. HavyanbHble 3Tamnel Ouonornueckoit ssomonuu. ['nnoreza PHK-mupa.
®dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHMKHOBEHME MPOTOKIETKH. [lepBble KIIETKH U UX
sBoIIIOLINA. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PasButne >xku3HM Ha 3emsie 1o odpaMm u nepuoaaM. Karapxeil. Apxeiickas u
npoTepo3oiickas apbl. Ilanmeo3oiickas spa u e€ mnepHoAbl: KEMOpPUHCKUH, OPIOBUKCKUH,
CUITYpPUMCKH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKHI.

Me3o30iickas 5pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickast a3pa 1 €€ nepro/ibl: MajJeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa M TIeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUN
PacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud Hu KUBOTHbIX. llosiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4eCcKOro MHpa Kak OTPaKeHHE 3BOJIOLMH. OCHOBHBIE CUCTEMATUYECKUE
IpyNIbl OPraHU3MOB.

OBOJIIOLIMSL  YelOoBeKa. AHTPONOJIOTMS Kak Hayka. Pa3BuTue TIpeACTaBICHUH O
IIPOUCXOXIEHNUN YelloBeKa. MeToibl u3ydeHus aHTpornoreses3a. CXoAcTBa U pa3indmsl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MTOJIOKEHNE YEIIOBEKa.

JBwxynme cuiasl  ((akrtopel) aHTpomnorenesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OO0IIeCTBEHHbII 00pa3 KU3HU, U3TOTOBJICHUE OPYAMN Tpyia, MBIIIJICHHE,
pedsb.

OCHOBHBIE CTaJMM W BETBH SBOJIOLMH 4YEJIOBEKA: aBCTPAIONUTEKH, YUEIOBEK yMEIbIii,
UYenosek npsMmoxondmui, YenoBek HeaHzaepranbckuil, Yemosek pasyMmHbii. Haxoaxu
HCKONAeMbIX OCTATKOB, BpeMsl CyIIeCTBOBaHUS, 00JaCTh pacnpocTpaHEeHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIIME pachl: €BpOIEOHIHAs (eBpa3uiickas), HErpo-
aBCTpaJionJiHast  (PKBaTopuaibHas), MOHTOJOMAHAS  (a3uMaTCKo-aMepHKaHcKas).  UepTbl
MPUCTIOCOOJIEHHOCTH TPEICTaBUTENIed 4YeJOBEYECKMX pac K YCJIOBUSAM CYIIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

IToprpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. /lapBus.

Tabmumpl u cxembl: «Bo3nukHOBeHUE COTHEYHOU CHCTEMBbI», «Pa3BUTHE OPraHMYECKOTO
Mupa», «PacturenpHas KkieTka», <« KuBoTHas kineTtka», «lIpokapumornueckas KieTKay,
«CoBpemMeHHasl CHCTEMa OPraHMYecKoro mupa», «CpaBHEHHE aHATOMHMYECKUX YEpPT CTPOCHUS
YeJIOBeKa U 4elOBeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTHYECKUX HAaXOJI0K
MPEIKOB COBPEMEHHOIO 4YenoBeKa», «JlpeBHeitmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTIOAW», «YenoBeueckne pacs».

O6opynoBanue: wMymsku — «lIpoucxoknenune demoBeka» (OFOCTBI  aBCTpaAJIONUTEKA,
MUTEKAHTpONa, HeaHJepTaliblia, KpOMaHbOHIIA), CICTIKH WM M300pa)KeHUsI KaMEHHBIX OpyIui
MEepBOOBITHOTO 4YeNIOBEeKa (KaMHU-YOIIEPhI, pyOuia, ckpebia), TeOXpOHOJOTHYECKasi TaOIuIa,
KoJueKIus «@OopMBbl COXPAHHOCTH UCKONIA€MBIX )KMUBOTHBIX U PACTEHUII.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTuyeckas padora Ne 1. «/3yyeHHe MCKOMAEMbIX OCTATKOB PACTEHUN M KHBOTHBIX B
KOJUIEKLIHASAX .

OKcKypcusi «BONIOIMUS OpPraHMYEeCKOro MHpa Ha 3eMie» (B €CTECTBEHHO-HAYUYHBIH WIIU
KpaeBeIUeCKHil My3eil).
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Tema 3. Opranu3mbl U OKpPYKAKIIAS cpeaa.

DKojorusl Kak HayKa. 3ajauyd M pas3ienabl JKOJOTMU. MeToJbl 3IKOJIOTHYECKUX
UCCIIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEJIOBEKA.

Cpenpl  oOuTaHMsI ~ OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3JyIlHAas,  IOYBEHHaf,
BHYTPHUOpPraHU3MEHHas!.

Okonoruueckue ¢akropel. Knaccuduxanus sxonornyeckux (akTopoB: aOUOTHYECKUE,
OMOTHYECKHE U aHTPOIOreHHbIe. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB HAa OPTaHU3MBI.

Abuotnyeckue  (axkTophl:  CBET, TeMIeparypa, BiIaxHOCTh. DoTonepuoausM.
[TpucnocoOeHus OpraHu3MoB K I€HCTBHUIO aOMOTHYECKUX (haKTOPOB. buoIornueckue puTMel.

buotnueckne  ¢dakTopel. Buabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPCHIIHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koomnepauus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJeOHWYECTBO). AMeEHcalIu3M, HelTpanusM. 3HaueHHE OMOTHYECKUX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYeCKHe XapaKTepUCTHUKU nomyisinud. (OCHOBHBbIE TMOKAa3aTeNu IOMYJISIUH:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauus. JluHamuka
YHCJIEHHOCTHU MOMYJISIUY U €€ peryJsiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ymGonpar, K. @. Pynse, O. ['ekkens.

Tabnuue! u cxemsl: kapta «lIpupoansie 306 3eMiuny», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Dotonepuoanzm», «llomymsum», «3aKOHOMEPHOCTH pPOCTAa YHCIECHHOCTH —MOMYJISINH
uHOY30pUn-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble U NpaKkTH4ecKue padoThbi:

JlaGopatopHnas padota Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUN U3 PA3HBIX MECT
OOUTaAHUS.

JlaGopatopHnast pabota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTuueckas padota Ne 2. «[ToacuéT MIOTHOCTH MOMYJIAIMA Pa3HBIX BUIOB PACTCHUIN.

Tema 4. CoobmecTBa 1 IKOJTOrHYECKHE CHCTEMBbI.

CooOmiectBo  opranu3smMoB —  OuouneHo3. CTpykTypbl  OWOIIEHO3a:  BHJIOBaf,
NPOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Buasl-nomuHanTel. CBs3U B OUOIICHO3E.

DKoJIOTHUECKHE cUCTeMbl (dKocucteMbl). [lonstre 00 3KocHcTeME W OHMOTEOICHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IMPOIAYLEHTbI, KOHCYMEHTBI, DPEIyLCHTHI.
KpyroBopoT BemecTB u MOTOK JHEPruu B IKOcUcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHHU
skocuctembl. [lumieBbie nenu u cetd. OCHOBHBIE TIOKa3aTeNUd 3KOCUCTEMBI: OHoMacca,
MPOAYKIMSA. DKOJOTHYECKHE MHUPaMHUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBOMCTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOPETYIISIINS, pa3BuTue. CyKIeccHs..

[IpupomHble 3KOCUCTEMBI. OJKOCHCTEMBI 03€p M pPEK. OKOCUCTEMA XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPONOTreHHbIE HKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKocucTeMbl. buonornyeckoe u
XO03AHCTBEHHOE 3HAUYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢akTop ycroumBoCcTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emie.

VYuenue B. W. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpykTypa Omochepsr.
Kusoe BemiectBo U ero QyHkuuu. OcoOeHHOCTH OHOcdepbl Kak TiI00aqbHONH 3KOCHUCTEMBI.
Jlunamuyeckoe paBHOBECHE U oOpaTHas CBA3b B Omocdepe.

KpyroBopoTbl BemecTB M OHOT€OXMMHMYECKHE ILMKIBI 3JI€MEHTOB (YIJiepoja, azoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3eMin. AHTPOIIOTeHHbIe U3MeHeHusl B 6uocdepe. ['modanpHbIe
9KOJIOTMYECKHE TPOOIIEMBI.
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CocyiecTBoBaHNE NpUPOABI U YenoBeuecTBa. CoxpaHeHne 6MOpa3HO00pasns Kak OCHOBA
ycToiunBocTu 6uochepsl. OCHOBA pallMOHANIBHOIO YNPaBJiICHUs MPUPOAHBIMU pecypcaMu M UX
ucnosib3oBaHue. JloCTKeHst OMOJIOTUH U OXpaHa MPUPOIbI.

JdemoHcTpaumnu:

IToprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «Ilumessie nenu», «bruoreHo3: coctaB u cTpykTypa», «IIpupoansie
coobmiectBay, «llemn mnurtanus», «Okojoruueckas nupamuna», «buochepa u uersoBex»,
«JKocucTeMa IMIMPOKOJUCTBEHHOIO Jiecay, «IKOCHCTEeMa XBOHWHOro Jieca», «buorenos
BO0EéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUS Ha IMPUPOLY»,
«BaxxHelmme MCTOYHMKM 3arpsi3HEHHsI BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHeimias
cocTasisionias 6uocheps», «PakTopsl Aerpaganuu nousy, «llapuukossiit 3pdexr», «DakTopsl
PaIMOaKTUBHOTO 3arps3HeHust 6nocdepsn», «O0mas cTpykTypa ouochepsn», «Pacmpoctpanenue
KU3HH B Ouochepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B 6uochepey,
«KpyroBopot azora B mpupoae».

Ob6opynoBanue: MO/IEb-ANIIINKALUS «Tunnunele OMOIICHO3BI», repbapuit
«PacturenbHble  cooOmiecTBay, Koiiekuuu — «buonenos», «Bpemutenu — BakHEHMIIUX
CEeNIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuM M KOJUIEKUMH pPACTEHHMH M  SKUBOTHBIX,
MIPUHAIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpylaM oaHoro Buaa, Kpacnas kaura Poccniickoit
denepanun, n300paKECHU OXPAHIEMBIX BUJIOB PACTEHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

Cornacno ®I'OC COO, ycraHaBiaMBaIOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS
00yYaroIuUMHUCs MPOrpamMM CpeaHero oouiero o0pa3oBaHus: TUYHOCTHBIM, METAIPEIMETHBIM U
MNpECAMCETHBIM.

JIMUYHOCTHBIE PE3YJIBTATHI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MNPEAMETa «bnonorusy BBIICJICHBI
CIICAYIOIIME  COCTABIISIOLIME: OCO3HAHME OOYyYalOIIMMHUCS  POCCHUHCKOW  TpaskIaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOATEIBHOCTH M CaMOOIPEIEIICHHUIO,
HaJIMYMEe MOTHMBALMU K OOyYeHHUIO OHONOTWH, IleJieHANpaBlIeHHOE pPa3BUTHE BHYTPEHHHUX
yOEXKIEHUIM JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LEHHOCTEH U MCTOPUYECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIUMXCsS PYKOBOJICTBOBATHCS B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUCymumMu CHUCTEMCE
OMOJIOTHYECKOTO 00pa3oBaHMs, HAIWYME HSKOJOTHYECKOTO IMPABOCO3HAHMS, CHOCOOHOCTH
CTaBUTh LUCJIU U CTPOUTDH JKU3HCHHBIC IJIaAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOCHMs NpeameTa «buonorus» IOCTHraroTcs B €IMHCTBE
yqe6H0171 M BOCHUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAWIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, HICTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, NIPUHATHIMU B
oOmiecTBe MpaBUjaMH M HOPMaMH TOBEIEHUS W CIOCOOCTBYIOT IMpoIleccaM CaMOIO3HaHMS,
CaMOBOCIIMTaHMsI M CaMOpAa3BUTHS, Pa3BUTHUA BHYTPEHHEW MO3MLIMH JMYHOCTH, NATPUOTHU3MA,
YBaXKEHUSA K 3aKOHY W IPABONOPAIKY, YEIOBEKY TpyJa M CTapIIEMy IIOKOJECHUIO, B3aMMHOIO
yBa)XEHHs, OEpeKHOTr0  OTHOWIEHHS K  KyJbTypHOMY  HAacleIUI0 U  TPAAULUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccutickoit @enepanuu, Npupoae U OKpYKarolen cpene.

JIMuyHOCTHBIE pe3yNbTaThl OCBOEGHUS YUeOHOro mnpeamMera «bHoIOorHs» TOMKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOUINXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEN
MO3UIUEN JUYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPHUEHTAlWil, IO3UTHUBHBIX BHYTPEHHHX
yOSXK/ICHH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  0OIIecTBa,
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pacUIMpeHHe >KMU3HEHHOTO ONbITa U ONbITa JAESITEIbHOCTU B IMPOIECCE pealli3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN ESITEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpamaaHCKOTr0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh TIPAXKIAAHCKOW TO3MIMH  0O0ydYarollerocs Kak aKTHMBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUIICKOT0 O0IIECTBa;

OCO3HAaHHE CBOMX KOHCTHUTYLHMOHHBIX NpaB U 00s3aHHOCTEH, YyBa)X€HHE 3aKOHA H
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JESATENbHOCTH MPU CO3AaHUU YYEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BHITIOTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO IIO3HWIIMIO TIO OTHOIIEHUIO K SIBICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE VyYHTHIBATH B  CBOMX JCHCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMIMOJICHCTBHS JIOJICH ¢ pa3HBIMU YOSKIEHUSMU, KYIbTYPHBIMU IIEHHOCTSIMU M COIIMATIEHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINIOJHEHUSI YUYEOHBIX,
MO3HABATENbHBIX M HCCIIEOBATEIbCKUX 3a]ad, YBaXXUTEJIBHOTO OTHOIICHHS K MHEHHUIO
OIMIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPKaHMS;

TOTOBHOCTh K T'YMaHUTapHOMN 1 BOJOHTEPCKOM NEATEIbHOCTH;

2) NaTpHOTHYECKOIr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKOM TPaXKTAHCKON UICHTUIHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepea PoanHOI, ropiocTu 3a CBOM Kpail, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEAUI0 M MaMSATHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAQJ POCCUUCKMX YYEHBIX B CTAaHOBIEHHUE U PAa3BUTHUE
OMOJIOTHH, TOHUMAaHUS 3HAUE€HUSI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HHU Y€JIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTb K CITY>)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEN POCCUIICKOT0 Hapoa;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSIChH
Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHHE YCTOMUUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJUTENSIM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSATHUS LIEHHOCTEH CEMEHHOM >KM3HU B COOTBETCTBUM C TPAAUIMSIMU HAPOJOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE YMOLIMOHAJIBHOTO BO3/IEUCTBUS AKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE MPOSBIIATH
KayecTBa TBOPUYECKON JTUUHOCTH;

S) ¢usuyeckoro BocnuTaHMsA, (OpPMHUPOBAHMS  KYJbTYPbl 310POBbA H
3MOLMOHAJIBLHOIO 0JIAroOnoJy4us:

MOHMMaHME U peanu3alys 310pOBOro U 0e30macHoro oopasa *HU3HH (3A0pOBOE MUTAHUE,
coOJII0ICHHE TUTHEHUYECKUX MPaBUJI U HOPM, cOaJaHCHUPOBaHHBIA PEXHUM 3aHATUH U OTAbIXA,
perymsipHass ¢uU3MYECKass AaKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO K KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (DPHU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;
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NOHMMaHWE IICHHOCTH TPAaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€3011aCHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HaHME TOCJIEACTBHA W HENPHUATHUS BPEIHBIX NPHUBBIYEK (YMOTPEOICHHS alIKOTOJIs,
HapKOTHUKOB, KYpPEeHHUS);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MAacTepPCTBa, TPYI0JII00HE;

TOTOBHOCTb K aKTUBHOM JI€ATEIIbHOCTH TEXHOJIOTUYECKON M COLMATbHOM HAaNpaBICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IUJIAHUPOBATH U CAMOCTOSITENIbHO  BBIMOJHSITH  TaKylo
JESTENBHOCTD;

MHTEpEC K Pa3InyHbIM cepaMm MpodeccrnoHalbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BbIOOp Oyay1eil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U caMOOOPa30BaHHUIO Ha MPOTSHKEHUU BCel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecCO00pa3Hoe OTHOLIECHHE K MPUPOJE KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIEHUE YPOBHSA 3KOJOTMYECKOW KYJIBTYpbl: NMPUOOpETEHUE OIbITa IJIAaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IMOCJIEICTBUHN ISl OKpY>KaroIIen Cpeibl;

0CO3HaHME TI00ATFHOIO XapaKTepa SKOJIOTHYECKUX MPOoOIIeM U MyTel X pelIeHus;

CIOCOOHOCTH HMCIIOJIb30BaTh MPUOOpETaeMble NMPU U3yUYEHUU OMOJIOTMH 3HAHUSI U YMEHHS
IPU peIICHUU MpoOsieM, CBA3aHHBIX C palMOHAIBHBIM IMPHUPOJIONONIB30BaHIEM (COOIOACHNE
MpaBWJI TIOBEJIEHUSI B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHHWE PABHOBECHS B IKOCUCTEMaAX,
OXpaHy BUOB, 3KOCUCTEM, Onochepsl);

aKTUBHOE HENpUATHE NEHCTBHUM, MPUHOCSIINX Bpel OKpY’Kalolled MpHUpPOAHOHN cpene,
YMEHHUE MPOTHO3UPOBATh HEOIArONMPUATHBIE HKOJOTHUECKUE TOCIEACTBUS MPEANPUHIMAEMBIX
JNEUCTBUN U ITPEAOTBpaALIaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, HKOJOTHUYECKOW KYJBTYPHI, OMbITA
NEeSITeIbHOCTH  JKOJOTMYECKOW  HaIpaBIEHHOCTH, YMEHHUS PYKOBOJACTBOBAaThCS HMU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOH W COLIMAIBHOW TpakTHKEe, TOTOBHOCTH K YYacTHIO B
MIPAKTHYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKM M OOLIECTBEHHOW TpPaKTHUKH, OCHOBAaHHOTO Ha JHaliore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHHE S3bIKOBON M UUTATEIBCKON KYJIBTYPHI KaK CPEJCTBA B3aMMOICHCTBHS
MEXTy JTFOJIbMU ¥ TTO3HAHUS MUPA;

MOHMMaHHe cHenu(uku OHONOrMM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHUPOBAHUHU
paIMOHAIbHOIO HAYYHOI'O MBILIUICHHUS, CO3JaHUH LEJIOCTHOTO MPEICTaBICHUS 00 OKPY KaIOIIEM
MHUpE KaK O €IMHCTBE NPUPOABI, YEIOBEKAa U OOIIeCTBA, B TO3HAHUHM TNPHUPOJHBIX
3aKOHOMEPHOCTEH U peleHuH NpodIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JIi COBPEMEHHON LUBMIIM3ALUU: 00ECTeueHHs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIUHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, IOMCKA ITyTeH BBIX0J1a U3 II100aIbHBIX
AKOJIOTMYECKUX IPOoOsieM U obecrieueHus rnepexoia K yCTONYMBOMY Pa3BUTHUIO, PAllHOHATBHOMY
MCTOJIb30BaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyUYEHUU OMOJIOTMYECKHX 3HAHWU B LIEJSAX MOBBIIMICHUS 00IIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH (YHKIIMOHAIHHON
IrPaMOTHOCTH O0yuyarouiuxcs, GopMupyeMoil pu u3yueHuu OUOJIOTHH;

MOHUMaHHE CYIIHOCTH METOJOB IO3HAHHUS, MCIIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMmble 3HAHUS Uil aHalIW3a W OOBSICHEHUS SIBJICHHI
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OKpPYKAIOIIET0 MHUpPa M TPOUCXOASIIMX B HEM H3MEHEHUWH, yMEHHE JelaTh OOOCHOBAaHHBIC
3aK/IIOYCHHA Ha OCHOBC HAYYHBIX (baKTOB U UMCHOIIUXCA OJaHHBIX C LCJIbI0 TMOJITY4YCHUA
JOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTh CaMOCTOSITETIHHO HCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHHSA U PEIICHHS
po0JieM B pealbHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHUEC IICHHOCTHU HaquOﬁ ACATCIBbHOCTH, TOTOBHOCTb OCYIICCTBJIATE HNPOCKTHYIO U
HCCIIeIOBATENBCKYIO ACSITENbHOCTh HHANBUAYATHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUI MO OWOJOTHM B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ysibTaThl OCBOEHHUSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HAYMMble I8 (OPMUPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCS  MEXIUCHUILTUHAPHBIC
(MexIpeMeTHbIE) OOlIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U cnenu(uKy METOI0B NMO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIH,
SIBJICHUE, TPOIECC, CHCTEMa, HAyuyHbIM (akT, NPUHLHI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HAONIOJIeHHE, U3MEepeHHe, HKCIEPUMEHT M JpPYyruX), YHHBEpCaJlbHbIC
yueOHble JeHCTBUS (MO3HaBaTeIbHbIE, KOMMYHHUKATUBHbBIE, PETYJISTHUBHBIE), 00eCIeunBarone
¢dopmupoBaHre (YHKIIMOHATBHONW T'PAaMOTHOCTH M COLMAJIbHOM KOMIETEHIIMH OO0YydYaroluxcs,
CIIOCOOHOCTh oOyJaromuxcst HCIIOJIb30BaTh OCBOEHHbIE MEXIUCLUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpCaJbHble Yy4yeOHbIe JACHCTBHS B MO3HABATEIBHOM U
COIMAJIbHOM MPaKTHUKE.

MertamnpeaMeTHbIe pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgyajeHHe YHHBEPCAJbHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBble JJornYecKue AeHCTBUSI:

CaMOCTOSITENIFHO (OPMYJIMPOBaTh W aKTyalu3upoBaTh MNpoOJjeMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

UCMOJb30BaTh IpPHU OCBOCHWU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIIICHUs (aHAIu3a,
CUHTE3a, CpaBHEHMS, Kiaccupukanuu, OoOOOLIECHUS), PACKPHIBATh CMBICH OHOJOTHYECKUX
MOHATHUN (BBIIEIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATE CBA3H C APYTHMHU NOHIATHAMH);

OTIpE/ICNATh LENU JIeATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU UX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEJIAMU;

UCIIOJIb30BaTh OMOJIOrMYECKUe MOHSATHUA Uid OOBSCHEHUS (aKkTOB M SBICHUIN >KUBOUN
IIPUPOJIBI;

CTPOUTHb JIOTUYECKHE pacCyKIeHHs] (MHAYKTUBHbBIE, JEAYKTHBHbIEC, [0 aHAJIOTHUH),
BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHBOPEUYHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYJIHNPOBATH
BBIBOJIbI M 3aKJIIOUEHNS;

IIPUMEHSTh CXEMHO-MOJIENBHBIE CPEACTBA Ul IIPEICTaBICHMS CYIIECTBEHHBIX CBS3€H U
OTHOIIEHUW B W3YYaEMBIX OMOJIOTHYECKHX OOBEKTaX, a Tak)Ke MPOTHUBOPEUMU pPa3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IUIaH pelIeHHs IPOOJIEMbl C YUETOM aHalIM3a UMEIOIIMXCS MaTepHaIbHBIX
U HEMATEpHUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JESATENbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM,
OLIEHHUBATh PUCKU MOCIEACTBUN AESTEIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHSIX pPEaTbHOr0, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIeM.
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2) 0a30BbIe HccIe0BaTeIbCKHE 1eCTBUS:

BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEIOBATENLCKON U MPOEKTHOW AEATEeIbHOCTH, HaBBIKAMU
paspelieHus: mpoodsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOJ/I0B
pelIeHrs MPaKTUYECKUX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

HCIIOJIb30BaTh Pa3JIMYHbIE BBl JACITEIBHOCTU IO TOJIYYEHHI0 HOBOTO 3HAHMS, €ro
MHTEpIIpEeTalluy, MPeoOpa3oBaHNI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalUsiX, B TOM YHUCIE MPHU
CO3JIaHMM YYEOHBIX M COIMATIbHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THUIT MBIIUICHUS, BIaIeTh HAYYHON TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHUSIMH U METO/IaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B OOpa30BaTEIBHOW IEATEIHLHOCTH W
KM3HEHHBIX CUTYyalLlUsX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3a/ayy, BbIJIBUTaTh
TUIOTE3y €€ pElIeHHs, HaXOOUTh AapryMEHThl Ul JI0OKa3aTelbCTBAa CBOUX YTBEP)KIEHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIN3MPOBAaTh IOJYYEHHbIE B XOAE PEIICHHs 3aJaud pe3yJIbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBII OMBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIM MOMCK TEpeHoca CPEeACTB U CHOCOOOB JEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETb MEPEHOCUTh 3HAaHUS B  [IO3HABaTElIbHYI0O M  IMPAKTUYECKyl0  oO0JacTu
KHU3HEIEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIE MWJEH, NpEeJlaraTh OpPUTHHAIBHBIC TOAXOJBl W PELICHUS, CTaBUTh
po0OJIeMbl U 3a/1a4H, JOMYCKaOIUe allbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nnopmanueii:

OpPUEHTHPOBATHCS B PAa3IMYHBIX MCTOYHUKAX HMH(pOpMaluu (TEKCTe yuyeOHOro mnocodwus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTMYECKUX CIOBApsAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3ax naHHbBIX, B lHTepHeTe), aHamM3MpOBaTh MHPOPMAIUIO PA3IUYHBIX BHAOB U (GopM
IIPEJICTaBIECHMSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(dbopMynMpoBaTh 3ampochl W NPUMEHATh pa3jIMYHbIE METOJAbl NpPU MOHMCKE M OTOOpe
Ouosiornueckoil nHpopmau, He0OX0IUMOH JUISl BHITIOHEHUS YUeOHBIX 3a1a4;

MpUOOpEeTaTh OMBIT HCIOJB30BaHUS MH(POPMAIUOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMSI PA3JIUYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMYy TpEeACTaBICHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIMIIbI, PUCYHKH U APYTOE);

WCIIOIh30BaTh HAyYHBIN SI3bIK B KA4YeCTBE CpEIACTBA NpH paboTe ¢ OMOJIOTHYECKOM
uHpOpMaLel: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0OpeBUaTypy, HOMEHKJIATypy, HCIOIb30BaTh W TPEOOpa3oBbIBATH 3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HATJIAJHOCTH;

BJIQJIETh HABbIKAMHU pAClO3HAaBaHUS U 3alIUTHl HMHQOpMalMH, HWH(POPMALUOHHON
0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU el CTBUSIMM:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAIIMM BO BCeX cepax JKW3HU, aKTUBHO YyYacTBOBATh B JIMAJIOTe
WIN JIUCKYCCHUU TI0 CYIIECTBY 00CYyXJaeMoil TeMbl (YMEHHE 3aJlaBaTh BONPOCHI, BHICKA3bIBAThH
CY’KICHHMS] OTHOCHTENBHO BBIMOJIHEHUS TpeularaeMoi 3aJayd, Y4YUThIBATb HMHTEPECHl H
COIIACOBAHHOCTD MO3ULUI IPYTUX yYaCTHUKOB AMATIOTa WIN AUCKYCCHUN);

pacrno3HaBaTh HeBepOalbHBIE CpelicTBa OOIIEHMS, MOHMMAaTh 3HAYEHHE COIMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUi, yMETb CMATYaTh KOHMIUKTHI U
BECTH TIEPErOBOPHI;
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BJAJIeTh PA3IUYHBIMU CIIOCOOAMHU OOLICHHS M B3aWMOJICHCTBHSA, MOHMMATh HaMEpEHHS
JPYTUX JIIOJIEH, IPOSBIATh YBAKUTEIbHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIMpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAS 1eITeJIbHOCTD:

MOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U WHAMBUIYaTbHON pabOThI MpH
pelIeHnn OMOI0rHuecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMMOACUCTBUS NPH PEIICHUH yUeOHOH 3a1auu;

BbIOMpATh TEMAaTHKy M METObl COBMECTHBIX JCUCTBUN C Y4ETOM OOILIUX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4lI€Ha KOJUIEKTHBA,

NPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHM30BbIBAaTh M KOOPJUHUPOBATH
JNEUCTBUSL N0 €€ JIOCTHIKEHUIO: COCTaBJIATh IUIAH JEHCTBUHM, PACIPENEIATh POIU C YyUETOM
MHEHUH Y4aCTHUKOB, 00CYXJ1aTh pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIaJa M Ka)/J0TO yYaCTHHKA KOMaH/bI B OOIIUI pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATH HJIEU C MO3UIMM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE TIIOBEJEHUE B PA3JIMYHBIX CUTYalMsX,
MIPOSIBIISATH TBOPUECTBO M BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OsiaeHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH JeHCTBUSIMHU:

1) camoopranmuzanus:

UCTOJIb30BaTh OHOJOTMUYECKUE 3HAHUS U BBIABICHHS NpoOIeM M UX pEUIeHUs B
KU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh HA OCHOBE OMOJOIMYECKMX 3HAHUH LIEJIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBHAX M IOCTYNKax I0 OTHOLIEHWIO K JKUBOW INPUPOJIE, CBOEMY 3/I0POBBIO M 3J0POBBIO
OKpYKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATENIbHYIO ESTENbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh M (opMynupoBaTh COOCTBEHHbIE 3aJaud B OOpa30BaTENbHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABIIATh IJIaH PEHICHUS MPOOJIEMBI C yUETOM MMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHHUBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIIMU B pa3HBIX 00IACTIX
3HaHUHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTH, OLECHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBbHON pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JIEHCTBUIN
Y MBICIMTENBHBIX POIECCOB, UX PE3yJIbTaTOB U OCHOBAHM, HCIIOIb30BATh MPUEMBI pedIIeKCuu
JUI OIICHKHU CUTYaIlH, BHIOOpa BEPHOTO pEIICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTHUX MPU aHAJIU3€ PE3yJIbTaTOB IEATEIbHOCTH;

3) npuHsTHE ce0s1 M APYTUX:

MIPUHUMATH ceOsl, MOHUMasi CBOM HEJOCTaTKU M JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIU3€E PE3YJIbTATOB IEATEIbHOCTH;

MIpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;
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pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3UIMH JPYroro 4eaoBeKa.
INPEAMETHBIE PE3YJIbTATDI

[IpenmetHsie pe3ynbTaThl ocBoeHus nporpamMbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy HaydHble 3HaHUS, YMEHUS U
crocoObl JEWCTBUI MO OCBOCHMIO, WHTEpPHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NEeSITeIbHOCTH TI0 MOJTYYEHHIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHHWM B pazIUYHBIX YYEOHBIX
CUTyallUsiX, a TaKKE B pEAIbHBIX >KU3HCHHBIX CHUTYyallMsX, CBA3aHHBIX C Ouonorueil. B
IporpaMMe mpeaMeTHbIe Pe3yIbTaThl IPEICTABICHbI 110 ToAaM 00yUYeHHs.

[IpenmeTHble pe3ynbTaThl OCBOCHMs YyueOHoro mnpenmera «buonorusty 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUKA O MeCTe€ M POJM OHMOJIOTUM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHMU COBPEMEHHOM €CTEeCTBEHHO-HAYyYHOW KapTHHBI MHUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJle POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
ouonoruu, GyHKIMOHATLHON IPAMOTHOCTH Y€JIOBEKaA JIJIsl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUe OMOJIOTMYECKUX TEPMHUHOB U MOHATHIH: KU3Hb, KIIETKA,
opraHusM, Meraboau3M (0OMEH BEIIeCTB W  MpEBpallleHue DJHEPruu), TOMEOCTa3
(camoperynsanusi), YpOBHEBasi  OpraHU3allUsg  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKIys), HacJIeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHUE H3/aratb OHOJOrMYECKHe TEOpUH (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHas,
LEHTpajbHasl J0rMa MOJeKyJspHod Oumomnorum), 3akoHsl (I'. Menaens, T. Moprana, H. .
BaBuioBa) u yueHus (o neHTpax MHOrooOpasus U MPOUCXO0XKAEHUS KyJIbTYpHBIX pacTenuit H. 1.
BaBwuiioBa), onpenensiTe TpaHHIIBI UX TPAMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJaJleTh METOJaMU HAy4YHOTO TMO3HAHUS B OWOJIOTHH: HAOJIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUM, OpraHu3alus U IPOBEIEeHUE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYUYEHHBIX pe3yJlbTaTOB, MCIIOJB30BAHHBIX HAYUYHBIX IOHSATHUH,
TEOPHi U 3aKOHOB, YMEHHE JeTaTh BHIBO/IbI HA OCHOBAHHH MOJTYUYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBIIEIATH CYLIECTBEHHbIE MPHU3HAKHW BHPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0COOCHHOCTH MPOIIECCOB: OOMEHA BEILECTB U
MpEeBpaLICHHUs] PHEPTrUM B KIIETKE, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Meii03a, OIJIOJOTBOPEHHS, Pa3MHOXKEHUS, UHIUBHUIyaJIbHOTO Pa3BUTHUSA
opraHusmMa (OHTOTEHE3);

YMEHUE NPUMEHSThH MOJIyYeHHbIE 3HAHUS A OOBSICHEHUS OMOJIOTHYECKHX MPOIECCOB U
SIBIIGHUH, NI IPUHATUS TPAKTHUECKUX PELICHUI B MOBCETHEBHOM KU3HU C 11€JIbI0 00ecTeueHUs
0€30IacCHOCTH CBOETO 3J0POBbS M 3JI0POBbS OKPYXKAIOUIMX JIIOJEH, COONIOJACHHUS HOPM
IrPaMOTHOTO TMOBEACHUS B OKpY’KaloIled NpUPOIHON cpede, MOHMMaHHE HEOOXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUNH COBPEMEHHOW OHMOJIOTMH M OMOTEXHOJIOTHH Ul palroOHaIbLHOTO
MIPUPOIONIOIL30BAHUS;

YMEHHUE pelaTh »JIEMEHTApHbIe T'€HETHYECKHEe 3aJaud Ha MOHO- M JUTHOpHAHOE
CKpeIllMBaHKe, CIETNIEHHOE HAcJeI0BaHUE, COCTABIISTH CXEMbl MOHOTMOPUAHOTO CKPEIIMBAHUS
IUIs TIpeicKa3aHus HacleJ0BaHMsI TPU3HAKOB y OPraHU3MOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U IpaKTHuecKkue paboThl, coOI0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U J1a00paTOpHBIM 000pYI0BaHUEM;

yMEHHE KpPUTHUYECKH OILICHHBATh M WHTEPIPETHPOBaTh HH(OPMALNIO OHOJIOTHYECKOrO
COJIepKaHuUs, BKJIIOYAIOUIYIO TICEBJOHAYYHbIE 3HAHUS W3 PA3JIUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOi MH(OPMAaLNK, HAyYHO-TIOMYJISIPHbIE MaTepuabl), STUYECKHUE aCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;
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YMEHHE CO3[aBaTh COOCTBEHHbIC TNHCBbMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas
OMOJIOTHYECKYI0 HMH(QOpPMAIMI0 W3 HECKOJbKHX MCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OMOIOTHH.

[IpenMeTrHble pe3yibTaThl OCBOEGHUs YyuyeOHoro mnpeamera «buonorus» ¢ 11 kaacce
JOJKHBI OTPAKaTh!

c(OpMUPOBAHHOCTh 3HAHMM O MecTe U pOJId OMOJOTMH B CHCTEME HAyYHOrO 3HAHUSA
€CTECTBEHHbBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MUpa U
HAy4YHOTO MHUPOBO33pPEHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
6uonoruu, QyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJIOBEKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

yMEHHE pacKphIBaTh COiepKaHUE OMOTOTHYECKUX TEPMUHOB U MOHSTUNA: BUJI, TIOMYJIALINSA,
TeHO(QOH, OHBOJIONMS, JABWXKYLIHME CHIBI ((akTOpbl) HBOJIOIHUH, MPUCTIOCOOIEHHOCTh
OpraHM3MOB, BHUI000pa3oBaHUE, JKOJOrHMYeckue (aKkTopbl, HKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIeHTbI, LIeMTN MUTaHHs, SKOJOrHYecKas mupaMuia, OuoreoueHos, onocgepa;

yMEHHe Wu3araTh Ouosnoruueckue Tteopuu (dBomtounoHHas Tteopus Y. JlapsuHa,
CHHTETHUECKAsl TEOPHUs HBOJIIOIMH), 3aKOHBI  3aKOHOMEPHOCTH (3apobliieBoro cxoacTea K. M.
bapa, yepenoBanus rinaBHbIX HampasieHUM W myTted sBomonuu A. H. CeBeproBa, ydeHus o
o6uocdepe B. U. Bepnasckoro), ornpenensats TpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMaM;

yMEHHE BJIaJIeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTMU: HaOJIOJIEHUE U ONHCaHUE
KHMBBIX CHCTEM, TMIPOLIECCOB U SABJICHWH, OpraHM3alUs W MPOBEACHUE OHOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyUYEHHBIX DPE3yJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BIBOJIbI HA OCHOBAHUH MOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE PU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUM, TPOAYIEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OHOTe€OIeHO30B U 3KOCHUCTEM,
0COOEHHOCTH  MpPOLECCOB:  HACIEJICTBEHHOM  HM3MEHYMBOCTHM, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBUS HKOJIOTHUYECKUX (aKTOPOB Ha
OpraHMU3MBl, IEPEHOCA BEIIECTB M NIOTOKA SHEPTUU B DKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHWOT€OXMMHUYECKUX IHUKIOB B
ouocdepe;

yMEHHE NPUMEHAThH MOITy4YSHHbIE 3HAHUS 711 O0OBSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SIBIICHUM, /ISl IPUHATHS NPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEJIbI0 00ecIeueHus
0€30IIaCHOCTH CBOErO 370POBbS M 3JI0POBbS OKPYXKAIOUIMX JIFOJEH, COOJMIOAECHHUS HOPM
IpPaMOTHOTO TIOBEJICHHUS B OKpPY)KAIOLIEH NPUPOTHOW cpele, MOHMMaHHEe HEOO0XOAUMOCTH
MCIOJIb30BaHUS JOCTUKEHHUH COBpPEMEHHOM ouonoruu JUIS paloHaIbHOrO
IIPUPOIONIOIB30BAHUS;

yMEHHE peliaTth 3JeMEHTapHble OMOJOTMYECKHe 3aJayud, COCTaBJISATh CXEMbI IepeHoca
BELIECTB M SHEPTUU B KOcHUCcTEMAX (LEMH MUTAHUA);

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U IpaKTHuecKkue paboThl, coOI0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U J1a00paTOpHBIM 000pYI0OBaHUEM;

yMEHHE KpPUTHYECKH OILICHWBATh M WHTEPIPETHPOBaTh HH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHus, BKIIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHMSI M3 DPA3NMYHBIX HUCTOYHHMKOB (CpeicTBa
MaccoBoi HMH(pOpMallMK, HAYYHO-IOMYJISIPpHbIE MaTepHalibl), paccMaTpuBaTh TIJI00aNbHbBIE
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIECHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE TNHCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HMH(QOpPMAIMI0 W3 HECKOJBKHX MCTOYHHUKOB, TI'PAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OMOIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ni/n HanmMeHoBaHMe pa3je/ioB U TeM Kontpoabisre | TpakTiecks (uudposbIe)
NMPorpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThblI pecypebi
1 buonorus xak Hayka 2 0.5 Eggiﬁﬁ?ﬁiﬁﬁ 17£416292
2 JKuBbie cucTeMbl U X OpraHU3aIUs 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢292
3 XHWMHWYECKUHN COCTAB U CTPOCHUE KIIETKH 8 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 IKHSHESISATENHHOCTS KIETKH 6 httDs://m.edS(I)_E).ru/7f41c292
5 Pa3zMHOXeHME ¥ HHAUBUAYATbHOE Pa3BUTHE 5 1 bubnmuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U N3MEHYNBOCTD 3 15 bu6mmoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
8 PesepBHOoe Bpems 1 bubmmorexa TIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4
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11 KJIACC

Ne ni/m

HaumeHnoBaHue pa3/iesioB U TeEM
MPOorpamMmbl

KoaunuecTBo yacoB

Bcero

KonTpoabHubl
e padoThbl

IIpakTHyeckue
padoThbI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

DBOIIOLIMOHHASA OMOJIOTHS

bu6mmorexa [JOK

http
s://m.edsoo.ru/7f41cc74

BO3HI/IKHOBCHI/IG nu paSBI/ITI/Ie JKHN3HHU Ha
3emie

0.5

bu6mmoreka [IOK

http
s://m.edsoo.ru/7f41cc74

Opranu3Msbl 1 OKpy»Karouias cpeaa

bubmuoreka [JOK

http
s://m.edsoo.ru/7f41cc74

COO6H_ICCTB3. M 3KOJIOT'MYCCKUC CUCTEMBI

bu6mmoreka [IOK

http
s://m.edsoo.ru/7f41cc74

PesepBHOE Bpems

bubmuoreka [JOK

http
s://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

2.5
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INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KosanuyectBo yacos Jara DJIeKTpOHHbIE U (POBLIE
n/_n Tema ypoka Beero Kontpoabubie | Ipakruyeckue | H3YYeHH o0pa3oBaTte/ibHbIE
padoTbI padoThI s pecypcbl
bubnuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl mO3HAHUS KUBOU
, | e e on | . B 10K
- P ' https://m.edso0o.ru/863e6122
METOJIOB TPY U3YYCHUHU
OHOJIOTHYECKUX O0OBEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bu6nuoreka [JOK
IIPOLIECCHI U UX U3YUYECHHE https://m.edsoo.ru/863e6564
4 XUMUYECKui cocTaB KiIeTku. Boma 1 but6mmoreka [{OK
1 MUHEpaJIbHBIE COJTH https://m.edsoo.ru/863e674¢
bubnuoreka [JOK
5 benku. CoctaB u cTpoeHne OCIKOB 1 https://m.edsoo.r/863e6b72
®epMeHThl — OMOJIOTUYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bubnuoteka [JOK
KaTaJIUTHYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMIIIa3hl
WJIU KaTajasbl)»
bubnuoreka [JOK
/ YreBOAEL. Jumi st I https://m.edsoo.ru/863e6870
but6mmoreka [{OK
8 Hyxkentosrie kucnotsr. AT® ! https://m.edsoo.ru/863e6d5c
9 HcTopust 1 METOABI U3YUEHUS 1 bubnmnoreka [JOK
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knetkd. Knerounas TCOPH

https://m.eds00.ru/863ec6e88

Krnerka xak LOEJIOCTHAs KHUBast

10
cucreMa
CrtpoeHue 3yKapuoTHYECKON
kietku. JlaboparopHas pabota Ne
2 «M3y4yeHue cTpoeHus KIETOK bubnuoreka [{IOK
11 pacTeHuid, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6{f0
OaxkTepuil MOl MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpONpenapaTax 1 ux
OTIMCAHHE
bubmuorexa [JOK
12 OOMeH BelecTB Wik METaboIU3M https:/m.edsoo.rw/863e766¢
bubnuoreka [JOK
13 Porocuites. XemocuHtes https://m.edsoo.1ru/863e7c¢98
. bubmuoreka [JOK
14 Dueprerucckuii 0Omen https://m.edsoo.ru/863e7aae
JKu3HEHHBIN LUK KIETKH.
Henenune kiaeTku. MuTos.
15 JIaboparophas padota Ne 3 0.5 bubmuoreka [IOK
«Habmronenre MUTO3a B KIIETKAX ' https://m.edsoo.ru/863e7dc4
KOHUYHMKa KOpellKa JyKa Ha
TOTOBBIX MHUKpOTIpenapaTaxy
16 buocunTes 6enka. Peakims but6mmoreka [{OK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
bubnuoreka [JOK
17 Tpancasus — Ouocuntes benka https://m.edsoo.ru/863e796e
18 Hexknerounsie hopMbl KU3HH — bubnuoreka [{IOK
BHUPYCHI https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 DopMBI pa3MHOXKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831¢
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but6mmoreka [JOK

20 Meiios https://m.edsoo.ru/863e7{4a
OO0pazoBaHue 1 pa3BUTHE MOJIOBBIX
KJ1eToK. OmIog0TBOPEHUE.
71 JIaboparopHas pabota Ne 4 0.5 bubmmoreka [IOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBunyansHOE pa3BuTHE bubnuoreka [JOK
OpraHU3MOB https://m.edsoo.ru/863e8436
| e s o LOK
A https://m.edso00.ru/863e86{2
W3MEHUYUBOCTH
| s s Bumorera LOK
p ) pHA https://m.edsoo.ru/863e8878
CKpEIIMBAaHNE
s | Anmoomes cxpenumame B LOK
https://m.edsoo.ru/863e89a4
HaCJIEAOBAHMS TPU3HAKOB
CuermieHHOe HaclieJOBaHNE
npusHakoB. JlabopaTopHas padora
26 No 5 «3yuenune pe3ynbTaToB 0.5 bubnuoteka [JOK
MOHOTHOPUAHOTO U TUTHOPUIHOTO ' https://m.edsoo.ru/863e8c60
CKpeNIMBaHus y Ap0o30(OHUIIbl Ha
TOTOBBIX MUKPOIIpenapaTax
27 I'enetuka nona. Hacnegosanue bubnuoreka [JOK
MIPU3HAKOB, CLIETIJICHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
28 HN3MeHUYHBOCTb. 0.5 but6mmoreka [JOK

HenacnencTBeHHass ”3BMEHYHUBOCTb.
JlabopaTtopHas padota Ne 6.
N3ydenue Moan(puKamoOHHON
W3MEHYMBOCTH, TIOCTPOCHUE

https://m.edsoo.ru/863e8efe
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BapHUAaIOHHOIO psijia U
BAPUALIMOHHON KPUBON»

HaCHeI[CTBeHHaH N3MECHYUBOCTD.
JlabopaTtopHnas padota Ne 7.

but6mmoreka [JOK

2 «AHanu3 MyTanui y 1po30Quiisl ! 0.5 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpErapaTax»
bubnuoreka [JOK
30 T'enernia qenoeka I https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O000IICHHE 110
31 TeMe «HaclencTBeHHOCTE U 1
W3MEHYUBOCTH OPTaHU3MOB)
32 Cerex1is KaK HayKa M IIporecc 1 bubnmotexa LIOK
JIEKIL y port https://m.edsoo.ru/863e¢9214
33 MeTtonsl 1 JOCTHIKEHUS CEJIEKIINN | but6mmoreka [JOK
pacTEeHUMN U KUBOTHBIX https://m.edso0o0.ru/863e9214
34 buorexHoorus kak oTpacib 1 bu6muoteka [{IOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME
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11 KVJIACC

e KosmnyecTBo yacoB Hara DJIeKTPOHHBIe HH(ppoBbIE
n/-n Tema ypoka Beero Koutpoasbnbie | IlpakTuyeckue | H3Y4YEHH o0pasoBaTe/bHbIe
padoThbI padoThbI b pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa TIOK
B A M https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus ipeacTaBieHUu 1 bubnuoreka [JOK
00 3BOJIIOLIUHU https://m.edsoo0.ru/863e9570
but6mmoreka [{OK
3 MHKpO3BOITIONH ! https://m.edsoo.ru/863e9cle
[Tomynsimus kak sieMeHTapHas
eMHUIA BUA U DBOJIIOIIHH.
bu6nuoreka [JOK
4 Jlaboparopuas pabora No 1 ! 0.5 https://m.edso0.ru/863e99¢c6
«CpaBHEHHE BUJIOB 110
MOP(}OTOrHUeCcKOMY KPUTEPHIO»
5 JIBIOKy1IIME CUITBI (JIEMEHTapHbIE 1 bubmuoreka [IOK
(hakTOpbl) IBOJIIOLHMHU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oTO0p 1 ero hopMbl 1 https:/m.edsoo.rw/863e9ed0
PesynpTate! 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz00oOpa3oBanue. JlabopatopHas 1 0.5 bubmmoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpTaHu3Ma
€€ OTHOCUTEIHHOTO XapaKTepay
] Hanpasnenus n nmytu 1 bubnuoreka [{IOK
MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 HeobpaTrMocTh 3BOTIONNN 1
10 HcTopus xu3Hu Ha 3emiie U 1
METOJBI €€ N3YUECHHUS
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11

I'urmoTe3bl MPOUCXOKIACHHMS KU3HU
Ha 3emiie

but6mmoreka [JOK
https://m.edsoo.ru/863ea5ab

Pa3ButHe xu3Hu Ha 3eMiie 110 3pam

bubnuoreka [JOK

12 1 TIEpHOJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl SBOIOIHH
PacTUTENILHOTO U )KHBOTHOTO MHUPA.

13 [IpakTryeckas padora Ne 1 0.5 bubnuoreka [IOK
«/3yueHue UCKOMaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJITCKITHSIX)

14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpPraHUYEeCKOTro MUpa https://m.edsoo.ru/863ea48¢

15 DBOJIIOIIUS YEJIOBEKA bubmuoreka [JOK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c

16 JBrxynue cuibl ((hakTopsl) bubnmuoreka [{IOK
AHTPOIIOTCHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUU IBOTIOLUU
9eJI0BeKa

18 Yenoseueckue packl ¥ NPUPOIHBIE bubnuoreka [{IOK
aJarTaniy 4eJI0BEKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600IICHHE 10

19 Teme «BO3HMKHOBEHUE U pa3BUTHE
YKU3HU HA 3eMIIe

20 DKoJI0rus Kak HayKa

71 Cpenbl OOUTaHHS U YKOJIOTHUECKUE bubnmoreka [JOK
(hakTOophI https://m.edsoo.ru/863eafec

22 Abuotnyeckue GpakTopsl. 0.5 bubmuoteka [{IOK

JIabopatopHas pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanusiy. JlabopaTopHas paborta

https://m.edsoo.ru/863eb10e
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No 4. «Bnusgnue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCay

bubnuoreka [JOK

23 buomcckne gaxToper ! https://m.edsoo.ru/863eb348
DKOJOTHYECKHE XapaKTePUCTHKU
nomyssiuu. [Ipaktuueckast padbora

24 Ne 2 «IToncuéT mioTHOCTH 1 0.5
TIOTTYJISIIIHA Pa3HBIX BUIOB
pacTeHun»

75 Coo01ecTBa OpraHu3MoOB — 1 but6mmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKHE CUCTEMBI 1 bubnuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

27 9KOCHUCTEMBI. JKOJIOTUYECKHE 1 bubnuoreka [JOK
nupamMuibl. CBOMCTBA YKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykieccust

28 [IpupoIHBIE S3KOCUCTEMBI 1

29 AHTpPONIOr€HHBIE Y3KOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnuoreka [JOK
IKOCUCTEMA 3eMIIn https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka [JOK
orocdepnl https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Ouochepe 3emiun 1

33 CocyiecTBoOBaHHE TPUPOJIBI U 1 bubnuoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O60011eHIE

34 TeMmbl «Coo01ecTBa 1 1
IKOJIOTHYECKUE CUCTEMBI)

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

10 KJIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

CdopmMHupoBaHHOCTh 3HAHUK O MECTe W POJIM OHOJOTUM B CHUCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B JOPMUPOBAHUHN COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIAJIC POCCHUUCKHX W 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
O6uosoruy; (yHKIMOHAIBHOM T'PaMOTHOCTH 4YelIOBEKa JJIsi PEIleHHUs
JKHU3HCHHBIX 33/1a4

YMeHue packpbIBaTh COJEpKaHWE OMOJOTUYECKHMX TEPMHUHOB H
MOHATUHN: JKU3Hb, KJIETKA, OPTaHU3M; MeTa0oau3M (0OMEH BEIIeCTB U
MpeBpalleHre DJHEPruu), TOMEeOocTa3 (caMoperylsius), ypOBHEBas
OpTraHW3aIUs JKUBBIX CHCTEM, CAaMOBOCIPOM3BEACHHE (PEIPOTYKITHS),
HACJICICTBEHHOCTh, H3MEHUYHBOCTh, POCT U Pa3BUTHE

YMeHnue uznarath OMOJIOTHYECKHE TEOPUH (KJIETOYHASI, XPOMOCOMHas,
MyTarmonHas), 3akousl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u
yueHus: (0 IIEHTpaxX MHOTrooOpa3vs M MPOUCXOXKJEHHUS KYJIbTYPHBIX
pacrenuii H.W1. BaBunosa), onpeaensts rpaHUllbl UX TPUMEHUMOCTH K
JKUBBIM CUCTEMAM

YMeHue BIaJeTh METOJaMH HAYYHOTO TIO3HAHHMS B OHOJIOTHH
(HaOmrofieHHe M OINHCAaHUE XUBBIX CHUCTEM, MPOLECCOB U SBIEHUI;
OpraHm3als W TMPOBEIECHUE OHOJOTHYECKOTO  JKCIEPUMEHTA,
BBIIBIDKEHHWE  THUIOTE3bl;  BBISIBJICHME  3aBUCUMOCTH  MEXKAY
UCCJIETyeMbIMU BEITMYMHAMHU, OOBSICHEHHUE TIOTYYEHHBIX PE3yJbTaTOB,
UCIOJIb30BAaHHBIX HAYyYHBIX MOHSTHUHA, TEOpPUH M 3aKOHOB; YMEHHE
JIEJIaTh BBIBOJIbI HA OCHOBAHUY MOJTYUYEHHBIX PE3YJIHTATOR)

VYmMmenne BBLACIATE CYHICCTBCHHBIC IIPU3HAKKM BHPYCOB, KIICTOK
NPOKAapUOT W  3YKapHUOT, OJHOKIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEHIECTB U
NpeBpalleHuss dHEPruu B KJETKe, (DOTOCHHTE3a, IUIACTHYECKOTO H
PHEpPreTHUecKkoro  oOMeHa,  XEeMOCHHTe3a, MHUTO3a,  Meklo3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHHUS,  HHIUBUAYAILHOTO  Pa3BUTHS
oprasusma (OHTOI'€He3)

YMmenue MMPUMCHATH IMMOJTY4YCHHBIC 3HaHUA JJIs 00BsACHEHNS
OMOJIOTMYECKUX MPOLECCOB U SBJICHWUM, U MPUHATHSA MPAKTHUECKUX
pelIeHHii B MOBCETHEBHOM KU3HU B LIENAX 00ecredeHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 37J0POBbsl OKPY’KAIOLIMX JIOJEH, COONI0IEHHUS] HOPM
rPpaMOTHOIO  MOBEAECHUS B  OKPYXAKIIEH NPUPOJHON  CpEIE;
IIOHUMaHHE HE00X0IUMOCTH MCIIOJIb30BaHUs JOCTUKCHUN
COBPEMEHHOW OWOIOTUM W OMOTEXHOJOTHH Il paloOHAIBLHOTO
IIPUPOIONIOIB30BAHUS

YMenue pemaTtb 3JICMCHTAPHBIC T'CHCTHYCCKUC 3aa4YM Ha MOHO- H
I[I/IFI/I6pI/II[HOC CKpCIIMBAHUEC, CHCIIVICHHOC HACJICAOBAHUC, COCTABJIATH

30




CXEMbI MOHOFI/I6pI/I,Z[HOFO CKpPCIIUBAHUSA JIA npcaCKa3zaHus
HACJICOJOBAaHUS NPHU3HAKOB Y OpraHu3MOB

YMeHHe BBINOJHATH JIAOOpATOpHBIE M MpAKTHYECKue pabdoTsl,
cobmomaTth TpaBujia Tpu padoTe ¢ Yy4eOHBIM M Ja0OpaTOPHBIM
000pyAOBaHUEM

YMeHne KpUTHYECKH OLEHHBATh W WHTEPIPETUPOBATh MH(OPMAIIHIO
OMOJIOTUYECKOT0 COJIepKaHMsl, BKIIOYAIOLIYIO TICEB/IOHAYyYHbIE 3HAHUS
U3 pa3nuyHbIX UcTouHUKOB (CMU, Hay4dHO-TIOMYNIIpHBIE MaTepUasbl);
TUYECKHE AacCleKThl COBPEMEHHBIX HCCIEeIOBaHUH B OHOJIOTHH,
MeAMIHMHE, OMOTEXHOJIOTHH

10

YMeHue co31aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHUS,
000011251 OMOJOTUYECKYI0 MH(GOPMAITUIO U3 HECKOJIBKHX HCTOYHHKOB,
IrPaMOTHO UCTIOJL30BaTh NOHATUHHBIN anmapar OMOJIOTUI

11 KJIACC

Kon
NPoOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
0o0pa3oBaTe/IbHOW NPOrPaMMBbl CpelHero 001ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHUN O MECT€ W POJM OHOJOTHMH B CHCTEME
HAYYHOT'O 3HaHMS €CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPa U HAYYHOTO MHPOBO33pPEHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOC)KHBIX Y4EHBIX-OMOJOrOB B pa3BUTHE
O6uonoruy; (yHKIMOHAILHOM TPAMOTHOCTH YeJOBEKa JUIsl peIlleHus
KU3HEHHBIX 3a7a4

YMeHne packpbiBaTh COJEp)KaHUE OHOJOTHYECKHX TEPMHHOB U
TOHSTUN: BUM, TOMYJSIIUS, TeHO(OH, SBOIIONKSA, ABUKYIINAE CHIIBI
(dpaxTopsr) IBOJIIOIHH, NPUCTIOCOOICHHOCTh OpPTraHU3MOB,
BUI000pa30BaHMeE, 9KOJIOTUIECKUE dbaxTopsl, IKOCHCTEMA,
MPOIYIICHTBI, KOHCYMEHTBI,  PEIyILEHTHI, Henu  MUTaHWUA,
IKOJIOTHYECKasl TUpaMHuIa, OMOTreoreHo3, orochepa

YMenune uznaraTte OMOJOTHYECKHE TEOpUH (SBOJIIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpUs  OSBOJIOLUUH), 3aKOHBl H
3aKOHOMEpHOCTH (3apojsimeBoro cxoactBa K.M. bapa, yepenoBanus
IJIaBHBIX HamnpasieHui u mytei sBosmonuu A.H. CeBepuoBa, yueHus o
owmochepe B.M. Bepnanckoro), ompenensTh  TpaHUIBI — HUX
MPUMEHUMOCTH K )KHMBBIM CUCTEMaM

YMeHue BIaAeTh METOJAaMU HAy4YHOTO T[IO3HAaHWA B OHOIIOTUU
(HaOmro/IeHNEe W OMHMCAHUE J>KMBBIX CHCTEM, IPOIIECCOB U SIBICHHI;
OpraHm3anusi ¥ TPOBEJACHHE OHOJIOTMYECKOTO  AKCIEPHUMEHTA,
BBIBIDKCHHWE  THUIOTE3bI;  BBIIBJICHHEC  3aBUCHMOCTH  MEXKIY
UCCIIElyeMbIMU BEITMYMHAMU, OOBSICHEHUE MOTYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTHA, TEOPHA W 3aKOHOB, yMCHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIHTATOR)

VYMmenue BBIJEIISITh CYyILIECTBECHHBIC MPU3HAKU CTpOEHUS
OMOJIOTUYECKMX OOBEKTOB: BHUJOB, IOMYJISIIUH, MPOAYLIECHTOB,
KOHCYMEHTOB,  PEAYLIEHTOB, OMOreoIeH030B AU DKOCHCTEM;
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0COOCHHOCTH MPOIIECCOB HACJIeICTBEHHOM U3MEHUYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHMs, MPHCHOCOOICHHOCTH
OpPraHU3MOB, JCHUCTBHS 3KOJOTHYECKUX (HAaKTOPOB Ha OpPraHU3MBI,
MepeHOca BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOITOTEHHBIX
HU3MCHEHHIA B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BELIECTB U
OMOTCOXMMHYCSCKUX IIHKJIOB B Orochepe

YMeHue TOpUMEHATHh [OJIyYeHHBbIE 3HAHUS 11 OOBACHEHHS
OMOJIOTMYECKUX TPOIECCOB M SIBICHUHN, JJISI TPUHATHUS TPAKTHYECKUX
peleHHii B MOBCETHEBHOM )XKU3HU B LIEJIAX oOecTedeHns: 6e30MacHOCTH
CBOETO 3JI0POBBS M 3/I0POBBSI OKPYKAIOIINX JIO/IEH, COOIIOAEHNSI HOPM
IpaMOTHOTO TOBEIEHUS B  OKpYXarmollell NpUpodHON  cperne;
NOHMMaHHe HEOOXOANMOCTH HCTIONIb30BAHUS JOCTHKEHUH
COBPEMEHHOM OMOJIOTUH JUIsl PALIMOHATIBHOTO MPUPOIOTOIb30BaHUS

YMeHne pemarb 3JeMEHTapHbIe OMOJIOTMYECKHE 3a/1a4d, COCTaBIIATH
CXEMBbI MIepEeHOCca BEUIECTB M SHEPTUU B SKOcHCTEeMax (I[eNH MUTAHNs)

VYMeHHe BBINONHATH JIAOOpAaTOpHBIE W HpaKTHYECKHe paloTHl,
cobmonarh mpaBwia npu pabore ¢ y4yeOHBIM H JIAOOPATOPHBIM
000pyI0BaHUEM

YMeHue KpUTHUYECKH OLCHMBATh M UHTEPIPETHPOBATH MHPOPMALHUIO
OMOJIOrMYECKOT0 COJEPKaHUs, BKIIOUAOILYIO IICEBIOHAYYHbIE 3HAHUS
U3 pasnuuHbIX ucTouyHUKoB (CMU, Hay4yHO-NIOMyNIApHBIE MaTEpUabl);
paccmaTpuBaTh ry100aabHbIE 9KOJIOTHYECKHE po0IeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO
MO3ULIIIO

10

YMeHnue co3zaBath COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIECHNUS,
0000111ast OMOJOTHYECKYI0 HHPOPMAIIMIO U3 HECKOIBKUX MCTOYHHKOB,
I'PaMOTHO UCTIOJIh30BaTh MOHSTUIHHBINA anmapat OHOJIOTHH
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ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

buosiorus kak Hayka

1.1

buonorust — Hayka o xwuBOW mpupone. Pomp Ouonorun B (HOpMHPOBAHHH
COBPEMEHHOM HaYyYHOU KapTHHBI Mupa. CrcTemMa OMOJIOTHIECKUX HAYK

1.2

MeToapl MMO3HAHUS JKMBOW HPHPOJBI (HAONIOJECHUE, SKCICPUMEHT, OIMHUCAHHE,
U3MepeHue, Kiaccuukamnys, MOJCIUPOBAHHUE, CTATUCTHUYECKas o00paboTka
JTAHHBIX )

’KuBble cuCTEMBI U UX OpraHru3anus

2.1

XKusble cucrtembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBoiicTBa
OMOCUCTEM U WX pa3HOOOpa3me

2.2

YpoBHU oOpraHu3alid OUOCHCTEM: MOJEKYJISPHO-TEHETUYCCKUH, KICTOYHBIH,
OpraHU3MEHHBIN, TONYJIAIIMOHHO-BUOBOM, SKOCUCTEMHBIN, OMoCc(epHBIT

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHUMHYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHTBl. Bojga u  MuHepaibHble BemecTBa. @OYHKIMU BOAbI U
MHHEpaJIbHBIX BEeNECTB B KieTke. [lonepkanne ocMOTHYECKOTo Oaanca

3.2

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKUCIOTHI — MOHOMEpHI OENKOB.
He3zameHnMble M 3aMeHUMBbIE aMHUHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB.
YpOBHH CTPYKTYpHI O€IKOBOI MOJIEKyJibl (IepBUYHAsI, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHASL CTPYKTypa). XHUMHUYECKHEe cCBoiicTBa OenkoB. buonormueckue
(byHKIMN OENKOB.

®epMeHTHl — Onosornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas cneunduyHoctb. Kodepmentsl. Burtamunbl. OTnuuns
(epMEeHTOB OT HEOPraHMYECKUX KaTaJIU3aTOPOB
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VYrneBoabl: MOHOcaxapuabl (TIH0K03a, pu0o03a U AE30KCHUpH003a), JucaxapHibl
(caxapo3a, JaKTO3a) M TOJMCaxapuabl (Kpaxmal, TJIMKOTEH, IeJUII003a).
Bronorndeckne GyHKINHU YTIIEBOJIOB.

Jlununel:  Tpurnuuepuasl, — crepounsl,  ¢dochomunuasl.  'mapodunbHo-
ruipooOHble cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHeEHHE
YIJ1€BOIOB, OCJIKOB U JIMIHJIOB KaK MCTOYHHKOB SHEPIUU
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Hyxneunossie kucnotsl: JITHK n PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX
kucioT. Crtpoenne u ¢ynknun JIHK. Crpoenne m ¢dynkumm PHK. ATO:
CTpoeHue U QYHKIUU

3.5

HI/ITOJ'IOF W — HAaYKa O KJICTKC. Knerounas TCOpHH. Metopl N3YUCHUS KJICTOK

3.6

Knerka kak nenoctHas sxuBas cuctema. OOIIMe NMpU3HAKKA KJIETOK: 3aMKHYTas
HapykHast MemOpana, monekynbl JJHK kak reHermueckwii ammapar, cHCTeMa
cuHTesa Oelka

3.7

Tumel KJIETOK: dyKapuoTHieckas U mpokapuotuieckas. OCOOEHHOCTH CTPOEHUS
npokapuotuyeckoil  kinerku. Kierounas crtenka Oaktepuil.  CTpoeHue
9YKapUOTHYECKON KJIETKH. OCHOBHBIE OTJIMYUS PACTUTEIbHOW, XUBOTHOM M
IpUOHON KIETKU

3.8

HOBerHOCTHHC CTPYKTYPBI KIJIICTOK — KIJICTOYHAA CTCHKA, TIJIMKOKAJIMKC, HX
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¢dbynkuu. [Inasmarnyueckas memOpaHna, e€ cBoicTBa v pyHkmu. [{uTonnazma u eé
opranouipl. OTHOMEMOpaHHBIE OPraHOWABI KJIETKU: JHJOIIa3MaTHdecKasl CeTh
(BIIC), ammapar ['ombmku, nu3ocombl. [1oryaBTOHOMHBIE OPTraHOWABI KIICTKH:
MUTOXOHJIpUH, IacTuabl. [IpoucxokaeHne MUTOXOHAPUA M TIacTuA. Buisl
mwiactug. HemeMOpaHHBIE OpraHOWIIbI KICTKH: PHOOCOMBI, KJIETOYHBIA IICHTP,
PECHUYKH, KI'YTUKU. DYHKIIMU OpraHOMIO0B KJIETKU. BKIIroueHus

3.9

Snpo — perynsaTopHbIi HeHTp KieTku. CTpoeHue sapa: siiepHas 000J0dKa,
KapHoIuIa3Ma, XpPOMATHH, SIPHIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

H(HSHCI[@HTCJ’IBHOCTB KIICTKHU

4.1

OOmeH BemiecTB, WIM METa0ONU3M. ACCUMWISIIHS (IJIaCTHYECKU OOMEH) u
TUCCUMUJIISINSA (SHEPTeTHUYECKU OOMEH) — JBE CTOPOHBI €IMHOTO TIpoliecca
MeTtabonu3ma. Tumnsl oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHbiil. Pomb
(dhepMEeHTOB B 0OMEHE BEIIECTB M IPEBPAIICHHH YHEPTUU B KIICTKE

4.2

dorocunTe3. CBeroBas 1 TeMHOBas (a3wl hoTocuHTe3a. Peakiuu porocunTe3a.
DddexruBHOCTh (hoTOCHMHTE3a. 3HAUeHUE (POTOCHUHTE3a I KM3HU Ha 3emiie.
Brusaue ycrmoBuit cpenbl Ha (OTOCHHTE3 ¥ CHOCOOBI TOBBIMICHUS €TO
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIHE OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
JKM3HHU Ha 3emire

4.3

OHepreTudyeckuii oOMeH B KIeTKe. PaciieniieHue BelIeCTB, BBbIICIECHUE U
aKKyMYyJINDOBAaHHME OHHEPrMM B KJIETKe. OJTambl JHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KuciopoiHOE OKHCIEHHE, WIH KIETOYHOE
apixanue. DPPeKTUBHOCTh SHEPreTHYECKOro 0OMeHa
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Peakiun marpuuHoro cuHTesa. ['enernueckas unpopmanus u JJHK. Peanmszanus
IeHEeTHYeCKOM MHpOpManuu B KiIeTKe. ['eHeTHdeckuil KOJX M €ero cBoOiicTBa.
Tpanckpunuus — matpuunblii cunre3 PHK. Tpancnsauus — OuocuHTre3 Oenka.
KoaupoBanue amuHokucioT. Posib pubocoM B 6uocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbl ku3HH — BUpychl. Mcropust oTkpbiTHs BupycoB (.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHHSI W JKU3HEACATEIHBHOCTH BHUPYCOB.
bakrepuodaru. bone3snu pacTeHuid, >XUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genoeka (BUY) — Bo3oymutens CITM/la.
[TpoduakTuka pacupoCcTpaHeHUs] BUPYCHBIX 3a00J1eBaHui

PasMmuoxeHue u HHAWBHUYAJIbBHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounslii 1K, WIM S>KU3HCHHBIM NHKI KiIeTku. WHTepdasza u MHUTO3.
[Ipoueccel, nporekaromue B uHTepdasze. Perumkanus — peaxkiuss MaTpUYHOTO
cuareza JIHK. Crpoenme xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIONIHBIA W TaIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHIBI.
[uronoruyeckue OCHOBBI Pa3MHOXKEHUS UM HMHAMBUAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue knetkn — wmuro3. Craagum murtosza. Ilponeccsl, mpoucxonsuiye Ha
pa3HbIX CTAAUIX MUTO3a. BHOIOrMYECKUil CMBICIT MUTO3a

5.2

@opmBl pPa3MHOXKEHHUSI OPraHM3MOB: Oecriojioe M mosioBoe. Buapl Oecmosoro
pasMHOXEHHUsS: JIeNIeHHE HaJBOE, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKCHHE. HckyccTBeHHOE
KJIOHUPOBaHHE OPTaHU3MOB, €r0 3HaUEHHE VISl CeJICKLIUU
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ITonoBoe PAa3SMHOKCHHUEC, CT'0 OTJIMYUA OT 0ecI1010T10.
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Meito3. Craguu wmeiio3a. [Iporiecchl, TpOMCXOIAIIME HA CTaauaX Menosa.
[ToBenenue xpomocom B Mmeio3e. KpoccuHrosep. buonornueckuii CMbICH M
3HaYEHHE MeHo3a
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["amerorenes — mpornecc 00pa3oBaHUs MOJIOBBIX KIETOK Y *KUBOTHBIX. [TooBbIe
KCIJIC3bl: CCMCHHHMKU U SIMYHUKH. 06pa3OBaHI/I€ " Pa3BUTUC ITOJIOBBIX KJICTOK —
rameT (CrepMaTo30ul, SUIEKIeTKa) — crepMaroreHe3 u ooreHe3. OCoOEHHOCTH
CTpOEHMSI IMLEKJIETOK U criepmaTo3ouaoB. Omiogorsopenue. IlapreHorenes

5.5

WnauBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHUOHAJIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPUOHATILHOTO PA3BUTHS Y MO3BOHOYHBIX KMBOTHBIX:
apobneHue, ractpyisnus, opraHorenes. IloctamOpuonansHoe paszButHe. Tumbl
MOCTIMOPHOHATIBHOTO PAa3BUTHUS: MpsMOe, HempsMoe (MumHOYHOe). BriusHue
Cpeapl Ha Pa3BUTHE OPTraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
ypOZCTBa.

Pocrt u pazButre pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJMU Pa3BUTHS

HaCJ'Ie,Z[CTBCHHOCTB W NUBMCHYNBOCTb OPIr'aHM3MOB

6.1

[Ipenmer u 3anaun reHeTUKU. McTopus pa3BuTusa reHeTHUKU. BKitag pocCUMCKUX
U 3apyOexHBIX Y4Y€HBIX B pa3BUTHE TEHETUKH. METonbl TI'eHETUKH
(TMOpUIOTOTUYECKHA, LUTOr€HETUYECKUN, MOJIEKYJISIPHO-TEHETHUECKUN ).
OcHOBHBIE TEHETHYECKUE MOHATHUSA. [ eHeTHYeCcKass CUMBOJIMKA, MCTIOJb3yeMas B
CXEMax CKpEIIMBAHUI

6.2

3aKOHOMEPHOCTH HAacCJeI0OBaHUs TPHU3HAKOB, ycTaHOBIeHHbIe [. Menaenem.
MonorubpuaHoe CKpeuBanue. 3aKOH €JIMHO00pa3usi THOPUIOB TMEPBOTO
nokoneHus. [lpaBuino ngoMuHHUpOBaHMs. 3aKOH pacIICNICHHs MPU3HAKOB.
I'mnoresa unctorsl ramer. [1oJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnbpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBaHHS MPHU3HAKOB.
[{utoreneTnyeckue OCHOBBI JTUTHOPUIHOTO CKpEUIMBaHMS. AHAIU3UPYIOIIEE
CKpemiuBaHue. Vcrmonp3oBaHWE — AHATU3UPYIOLIETO  CKPEIIMBAaHUA Ui
oIpesiesIeHUs] TEHOTHIIA 0CO0U

6.3

CuerieHHOe HacnefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HacleqoBaHWIO TIeHOB. HapymieHwe cremieHuss T€HOB B pe3yJbTaTe
KpOCCHHroBepa. XpOMOCOMHAasl TeOopusi HAClIeACTBEHHOCTH. [ 'eHeTndyeckue
KapTBhl.

I'enetuka mnosia. XpoOMOCOMHOE OIpEaeTeHUE IMoia. AYTOCOMBI M IOJOBBIE
XpomMocoMbl. ['oMorameTHele M rereporameTHblie opraHusmbsl. HacnenoBanue
IMPU3HAKOB, CIICTIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACJIEICTBEHHAs M HACIEICTBEHHAs.
Ponp cpeasl B HEHACHEACTBEHHOM  W3MEHUMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBIM psx U BapuUalMOHHAS
kpuBasgd. Hopma peaknum npusHaka. Koln4ecTBEHHbIE U KAa4eCTBEHHBIE
NIPU3HAKH U UX HOpMa peakuuu. CBoHCTBa MOIM(MUKAIIMOHHONW H3MEHUYUBOCTH

6.5

HacnencrBennasi, wWiM TEeHOTHNHMYECKas, HW3MEHYUBOCTh. KomOuHaTUBHAS
M3MEHYMBOCTh. MeHo3 M TMOJIOBOM TpOLECC — OCHOBAa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHAass W3MEHYMBOCTh. Kraccubukamus MyTalui:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBbIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HacaeACTBEHHON n3MeHunBoctu H. M.
BasuiioBa

6.6

I'enetnka d4enoBeKa. KapI/IOTI/IH yenoBeka. (OCHOBHBIC METOJBblI TCHCTHUKU
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YeJIoBeKa: reHeaJIOTNYeCKUH, OJIM3HEIOBBIH, LIUTOT€HeTHYECKUA,
OMOXMMHUYECKUH, MOJEKysIpHO-TeHeTHUecKkuii. CoBpeMEHHOE OIpe/eieHne
TeHOTHIIA: TIOJTHOTEHOMHOE CEKBEHHUPOBaHHE, TEHOTUITUPOBAHKE, B TOM UHUCIIE C
nomotbio [Il{P-ananu3a. HacnencrBennsie 3a0o0sieBaHUS 4YEIOBEKA: T'EHHBIC
Oosie3HH, OOJIE3HU C HACJEICTBEHHOM MPeapacHnookKeHHOCTbIO, XPOMOCOMHBIE
6one3nn. Comaruyeckne W TEHEpaTUBHBIE MyTalud. [IpUHIUMBI 370pOBOTO
o0pa3a JKW3HU, [WArHOCTUKH, NPOPUIAKTUKA U JIEYCHHUS TIeHETHYECKUX
Oone3Hell. MenuKko-reHeTH4ecKoe KOHCYJIbTUPOBaHHE. 3HAYCHHE METUIIMHCKOM
TeHETHKH B NIPEIOTBPAILEHUH U JICUCHUU T'eHEeTUYEeCKHX 3a00JIeBaHuI yesoBeKka

Cenekiust oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka M Ipolecc. 3apOXKICHUE CENeKUUU U JOMECTHKALMS.
VYuenue H.M. BaBunoBa o0 M[eHTpax MOPOUCXOXKIEHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHHi. LIeHTpbl MpOUCX0XKAEHHS AOMAIIHUX XUBOTHBIX. COpT,
MOpOJIA, IITAMM

7.2

CoBpeMeHHbIE METOAbl CEeNEeKIMH. MaccoBbli M MHAMBHIyaJIbHBI OTOOpHI B
CCJIEKIIMM PACTEHUH M >KUBOTHBIX. OLeHKa 3KCTepbepa. biauskopoiacTBeHHOE
cKpeuBaHnue — UHOpuAMHT. Yucras nuHus. CKpeluBaHHE YHUCTBHIX JIMHUH.
I'erepo3uc, win rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otnanénnass rubpuamsanuss ¥ e€ ycrnexu. VCKycCTBEHHBI MyTareHe3 H
IIOJIy4E€HUE TIOJIUIUIONAOB. JIOCTHIKEHHUS CEJIEKIMH DPACTCHUM, JKUBOTHBIX H
MHUKPOOPraHU3MOB

7.3

buortexHonoruss kak OTpacib MPOU3BOJACTBA. ['€HHas WHXKEHepus. Tarlbl
coznanust pekomOunantHoil JIHK wu Tpancrennsix opranumsmoB. Kierounas
umxeHepus.  Kierounble  KyJnbTypbl. MUKpPOKJIOHAIbHOE  Pa3MHOXKEHHE
pactrenuii. KioHMpoBaHHE  BBICOKONPOAYKTUBHBIX  CEIBCKOXO3HCTBEHHBIX
OpraHu3MoB. JKoJIOTUYeCKHue W 3THdeckue npodiembl. MO — renernuecku
MOJU(HUIMPOBAHHBIE OPraHU3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAePKAHMS

1

DBOIIOMOHHASA OMOJTOTUSI

1.1

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbctBa  HBOMIONMH.  [lajeoHTONOTHYECKHE:  MOCIEA0BATENbHOCTh
HOSIBJICHUS] BUAOB B MAJICOHTOJIOTHYECKON JICTONHCH, NEPEeXOJHbIe (OPMBI.
buoreorpaguyeckue: cxoncTBo M paznuuue ¢dayH U (IOp MaATEPUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXO/ICTBA M PA3IN4Ms SMOPHOHOB PAa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJOTHYHBIE,
PYAMMEHTapHBIE OPraHbl, aTaBU3MBL. MOJEKYISIPHO-OHOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX MyTell y Bcex
OpTraHU3MOB

1.2

OpomtonmonHas  Teopuss Y.  Jlapsuna. Ilpeanocbulku  BO3HMKHOBEHMS
JapBuHU3Ma. J[BWXKyIIMe CHJIbl 3BOJIIOLMU BHUIOB 1O /JlapBuHy (M30BITOUHOE
pPa3MHOXKEHUE MIPU OIPAaHUYEHHOCTH PECYpCOB, HEOIpeneaEHHAs] U3MEHYUBOCTD,
6opb0Oa 3a CylIeCcTBOBaHHE, ECTECTBEHHbIN 0TOOD)

1.3

Cunretnueckass teopust 3Bomoruu (CTD) U  OCHOBHBIE €€ IMOJIOKEHHUS.
Mukpossomronus. [lonyssust Kak eqMHULA BUA U 9BOJIIOLIUI

1.4

JBumxynme cuibl (hakTopbl) SBOJIOLMK BHAOB B IpHpoAe. MyTalMOHHBIH
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nporecc U KOMOMHATHBHAS M3MEHYMBOCTh. llOmyssiliMOHHBIE BOJIHBI M Apeid
reHoB. M3omsmust m murpanust. EcrecTBeHHBI 0TOOp — HanpaBIsIoOmuil hakTop
sBOMIOLNHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[IprcnocoONeHHOCT, OpPraHM3MOB Kak pe3yabTarT dBoyonuu. [Ipumepst
npUcroco0IeHNn y opranu3MoB. ApoMop(o3bl U HAHOAANTALINH.

Bun n Bunoob6pazoBanue. Kpurepuu Buga. OcHOBHBIE (POPMBI BUI000pa30BaAHNUSA:
reorpaguueckoe, 3K0JI0rHyecKoe

1.5

MaxkposBomonus.  @opMmbl  3BOJIOLMHU:  (QuiIeTHYecKas,  JUBEpreHTHas,
KOHBEpreHTHasl, napauienpHas. HeoOpaTtuMocTh 3BOMIONMN

BoO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHayuHble TMpeACTaBICHUS O 3apOXKICHUU >KM3HU. HayuHble TuUnoTe3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emyie: a0uoreHe3 M MaHCHEpMHs. XUMHUYECKas
ABOMIIONMUA. DKCHEPUMEHTAIBHOE TMOATBEPKJICHUE XHMHYECKON 3BOJIOLHH.
Hauanpabie sTambel Ouosnoruveckoit spomtonuu. ['mnoresa PHK-mmpa. Tlepsoie
KJIETKH M MX HBOJIIOIMSL. DOPMUPOBAHNE OCHOBHBIX TPYII )KMUBBIX OPraHU3MOB

2.2

Pa3zButne xu3Hu Ha 3emisie 1o spaMm u nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickass 3pbl. [lanmeosolickas 3pa u e€ mepuoabl: KeMOpHICKuil,
OPJIOBUKCKUM, CHUIyPUUCKUH, JI€BOHCKUH, KaMEHHOYTOJbHbBIN, MEPMCKHI.
Me3o301ickas 5pa U €€ epUuoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaiiHozoiickass 9pa u €€  mepuoibl:  MaJeOreHOBBIM,  HEOTCHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIMMaTa U TEOJIOTMYECKHUX IIPOLIECCOB.
OCHOBHBIE 3TaIlbl BOJIIOLUU PACTUTEIHHOTO U )KMBOTHOTO MHpa. ApoMop( o3kl y
pacTeHUN U JKMBOTHBIX. IlosBIeHue, pacuBeT M BBIMUPAHME TIPYII KUBBIX
OpraHM3MOB

23

Cucrema OpraHM4eckoro MHupa Kak oOTpaxkeHHe 53Boaouuu. (OCHOBHBIE
CHUCTEMaTUYECKUE TPYIIIbI OPraHu3MOB

24

OBoNIONMA 4yenoBeKa. AHTPONOJIOrUs Kak Hayka. Pa3Butue mpencraBiieHUN o
MIPOMCXOXKICHUN 4YeloBeKa. Meronpl u3ydeHus aHTpororenesa. CxoacrtBa M
pa3ianuns 4eJI0BeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.
JBuxyume cuiel (akTopsl) aHTpornoreHesa. HacneacrBeHHass U3MEHUUBOCTh U
ecTeCTBeHHbI 0TOOp. OOmIecTBeHHBI 00pa3 KHU3HHM, H3TOTOBJICHHUE OpYIUil
TpyJa, MbIIIIJICHUE, PeUb

2.5

OcCHOBHBIE CTaIWU M BETBU SBOJIONMM YEJIOBEKA: ABCTPATIONUTEKH, YeToBek
yMenbiid, YenoBek mnpsAMoxomdlui, YenoBek HeaHAEPTalIbCKUM, YermoBek
pasyMHbIii. Haxoaku MCKOMaeMbIX OCTAaHKOB, BpEMsl CYIIECTBOBAaHHS, 00JIACTh
pacnpocTpaHeHHs, 00bEM TOJOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAUS

2.6

Yenoeueckne pacsl. OCHOBHBIE OOJIBIIME pachl: €BpoIreouHast (eBpasuiickasi),
HETrpO-aBCTPATIOU THAS (’xBaToOpHaIbHA), MOHTOJIOHTHAS (a3marcko-
amMepHuKaHckast). UepTbl mpUcrocoOIEeHHOCTH MPEICTABUTENIEH YEIOBEUECKUX pac
K YCIIOBHSIM cyllecTBOBaHMsA. EnuHcTBO uenoBedeckux pac. Kpuruka pacuzma

Opranu3Mbl ¥ OKpYKaroas cpeaa

3.1

DKoJjiorus Kak Hayka. 3aJadd W pa3feibl dKOJOrHU. MeToIpl SKOJOrMYeCKUX
UCCIIEIOBAaHMA. DKOJIOTHYecKkoe MUpoBo33peHue. Cpenbl 0OUTaHUsI OPraHU3MOB:
BOJIHAs, HA3eMHO-BO3/IyIIIHAsI, NOYBEHHAs], BHYTPHOPTraHU3MEHHAS

3.2

Oxonorudeckue  (daktopel. Krnaccudukamus — dKOJOTHYECKHX  (PAKTOPOB:
abuoTudeckre, OMOTUYECKHE W aHTPONOreHHbIC. JlelcTBHE HKOIOTHUYECKUX
(hakTOpOB HA OPTaHU3MBI
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3.3

Abuotndeckue (aKTOphL: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEpPHOAN3M.
[IpucnocoOneHuss OpraHU3MOB K  JCHCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buonornyeckue puTMsl

3.4

buotnueckue ¢dakTopbl. Bumbl OMOTHYECKHX B3aMMOJCHCTBUI: KOHKYPEHIIHS,
XUIOHUYCCTBO, MMAapa3uTU3M, MYTyaJiu3M, KOMMCHCAJIU3M (HaXHCGHI/I‘IeCTBO,
KBapTUPAHTCTBO),  aMEHCAJM3M, HEWUTpaau3M. 3HaueHHe  OUOTHYECKUX
B3aMMOJICHCTBUH IS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOAHBIX COOOIIeCTBAX

3.5

OKOJIOTUYECKHE  XapaKTEepUCTUKH  momyasauud. OCHOBHBIE — IOKa3aTeau
MOMYJIALIMKA: YHUCIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JIMHAMUKa YUCICHHOCTH MTONYJIALMY U €€ peryJssinus

COOGH.ICCTBa 1 3KOJIOTHYCCKUEC CUCTCMBI

4.1

CoolmiectBOo opraHuzMoB — OuoueHo3. CTpykTypsl OHOIIEHO3a: BHUAOBAs,
IpOCTpaHCTBEHHas, Tpoduueckass (muuieBast). Bunsl-nomuHantel. Csi3u B
OHoIIeHO3€e

4.2

Oxoniorudeckue cucrteMbl  (3kocuctemsbl). [lonarue o006 »skocucreMe
ouoreorieHo3e. DyHKIIMOHATBHBIE KOMITIOHEHTBI OJKOCHCTEMBI: TPOJYIIECHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBOpOT BEMIECTB M TIOTOK SHEPTHUHU B SKOCHUCTEME.
Tpodudeckue (TuIIeBbIE) YPOBHU OKOCHUCTEMBI. [IWIEBbIE 1€MW U CETH.
OcHOBHBIE TIOKA3aTeNd SKOCHUCTEMbI: OuMoMacca, MPOAYKIHUS. DKOJIOTHYECKUe
MApaMUJbL:  TPOAYKIIMKM, YHUCICHHOCTH, OuoMacchl. CBOWCTBA HIKOCHCTEM:
YCTOWIMBOCTD, CAMOPETYJISIIHsI, pa3BuThe. CyKIECCHst

43

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO WIIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpOnOreHHbIE HKOCUCTEMBI. ATpPO3KOCHUCTEMBI. Y pO03KOCHUCTEMBI.
buonoruueckoe n X03HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak QakTtop ycroiumBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTHYECKOro pazHooOpa3ust Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB MU CTpyKTypa
ouocdepsl. XKXuBoe BemectBo u ero ¢yaknuu. OcobeHHOCcTH OMOchepsl Kak
rno0aibHONM 3KocUcTeMbl. JlMHaMudeckoe paBHOBecHMe M oOOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB W OMOTCOXHMHUYECCKUE ITUKIIBI 3JIEMEHTOB
(yraepona, a3ota). 30HaIbHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBO B Omocdepe 3emim. AHTpoONoreHHbIe W3MEHEHUs B Oumocdepe.
['moGasbHBIE HKOTOTHYECKHE TTPOOITIEMBI.

OcHOBa paIMOHAJIILHOTO  YMPaBJIICHUS MPUPOJHBIMH  pecypcaMH U HX
UCI0JIb30BaHue. JIOCTHKEHHsT OMOJIOTHU M OXpaHa IPUPOIbI
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIbI 1J151 YYEHUKA
1. [Taceunuk B. B., Kamenckuii A. A., PyonioB A. M. u np. / [lox pen. [Taceunuka B. B.
buonorus. "JIunus sxu3nu" 10 knacc. ba3oBbiil ypoBeHb.
2. [Taceunuk B. B., Kamenckuii A. A., Pyonos A. M. u ap. / Ilox pen. [Taceunuka B. B.
buonorus. "JIunus xxu3nu" 11 knacc. ba3oBbiil ypoBeHb.

METOJUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

JOCTWMXXEHUE METAITIPEAMETHBIX PE3VYJIBTATOB B PAMKAX N3YUYEHU A
MMPEAMETOB ECTECTBEHHO-HAYYHOI'O BJIOKA, H. A. 3arpanuunas, JI. A.
[Tapurytuna, A. 1O. Ilentun, A. B. TepemoB

I'marones BUOJIOTUS (YTJIYBJIEHHBI YPOBEHbB). PEAJIU3ALIMS TPEEOBAHMIA
OI'oC CPEAHEI'O OBHIETI'O OBPA3OBAHMNMA, JI. A. [1apurytuna, A. B. OBUNHHUKOB,
O. B. Konscaukos, C. M

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

1.bubnmuoreka I{OK https://m.edsoo.ru/

2.https://infourok.ru

3.https://videouroki.net/

4. Metonuyka AJis yUUTENs.

https://vk.com/teacher s book?2

5.IMoxaroroska k BIIP: https://skills4u.ru/

6.100ballnik.com —EI'D, BIIP 2025

7.NntepaktuBHas miatdopma Skysmart Kirace:https://edu.skysmart.ru
8.«SKmaccy — mudpoBoit 06pazoBaTeIbHBIN pecype s IMKOJIBHUKOB, CTYICHTOB,
yuutenen u poauteneit:https:/www.yaklass.ru
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