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IMosicHUTe /TbHAsA 3aMUCKa

B cucremMe ecTecTBeHHO-HAyyHOTO 0Opa3oBaHUsi OMOOTUs Kak yueOHBINA mpeaMeT
3aHUMaeT Ba)KHOe MeCTO B (h)OPMUPOBAHWH: HAYUYHON KapTHUHBI MHUPA; GYHKIIMOHATLHOM
rPaMOTHOCTH, HeoOXOAWMOM [/ TIOBCeJHEBHOM >KW3HH; HaBBIKOB 37I0PDOBOTO U
Oe3omacHOro i yejioBeKa M OKpY’Karolel cpeibl o0Opas3a >KHW3HU; SKOJIOTUYECKOTrO
CO3HaHUSI; 1[EHHOCTHOTO OTHOILEHWS K >KMBOW TIPUPOJe U UesIOBeKy; COOCTBEHHOM
TO3ULMM TI0 OTHOIIEHWIO K Ouosiornueckoi WH(OpMaiu, IosyyaeMol U3 pa3HbIX
HCTOUHUKOB.

V3yuenve OWoO/MOTHM CO3[A€T ycCaoBUS [y (OPMUPOBAaHUSI Y 0OOyUaroIuxcst
VHTE/IJIEKTYalbHbIX, TPa)KJAHCKUX, KOMMYHHUKAI[MOHHBIX ¥  HMH(OPMAI[MOHHBIX
KoMmreTeHI[ui. V3yueHne Kypca «BHOJIOr|si» B CTapIIied ITKOJIe HarpaB/IeHo Ha peleHue
C/leyIoLMX 3afau:

1) dopmupoBaHre cucTeMbl OHUOIOTHYECKMX 3HAHUM KaK KOMITOHEHTA eCTeCTBEHHO-
Hay4YHOW KapTUHBI MUPa;
2) pa3BUTHE JIMYHOCTH OOyuaroIUXCs, WX HWHTe/UIEKTyalbHOe W HPABCTBEHHOE
COBepILIeHCTBOBaHWEe, (OPMUpPOBaHWE Yy HHUX TyYMAaHUCTUYECKUX OTHOIIEHUA WU
5KOJIOTUYeCKH 1]e/ieco00pa3Horo roBe/ieHus B ObITy 1 TPYJOBOM [iesiTeTbHOCTH;
3) BbIpaboTKa TOHMUMaHUs 00I|eCTBEHHOM MOTPeOHOCTU B pa3BUTUM OMOJIOTHH, a TaKkKe
dbopMUpoBaHHe OTHOIIIEHUSI K OHOJIOTMM Kak K BO3MOXKHOW obOsmactu Oyayien
TIPaKTUUECKOU JiesiTe/TbHOCTH.
Ilesm 6uoorryeckoro obpa3oBaHus B CTapiiiei 1KoJie GOpMyTUPYIOTCS Ha HECKOTBKUX
YPOBHSIX: T7100abHOM, MeTarpeiMeTHOM, JIMUYHOCTHOM U TIpeAMETHOM, Ha YpOBHe
TpebOBaHMU K pe3y/ibTaTaM OCBOEHUsI CO/IeP>KaHUs MPeAMETHBIX TIPOTPAMM.
I'nmobanbHbIe 11 OMOJOTHUECKOr0 00pa30BaHMS SB/ISIOTCS OOIIMMU /JIT OCHOBHOH U
cTapiied MIKOJbl W OMpeJeNsioTCS COLUAIbHBIMUA TpeOOBaHUSMH, B TOM UYHCIIe
W3MeHeHHeM COLMa/JlbHOW CHUTyal[dd pa3BUTUS — POCTOM  HMH(OPMaIlMOHHBIX
Teperpy3oK, UW3MeHeHWeM XapakTepa U CIIOCO0OB OOINeHHsT ¢ COI[HA/IbHBIX
B3aUMOJeicTBUM (00BEMBI M CTIOCOOBI TIOMydeHus: WHGOPMALMK TIOPOXKIAIOT Psifi
ocobeHHOCTel pa3BUTHSI COBPEMEHHBIX MOAPOCTKOB). Haubosiee MPOAYKTUBHBIMU [I/IsT
pellieHHs] 3aZiau pa3BUTHS TIO/IPOCTKA SIBJIIIOTCSI COLIMOMOpAabHas U MHTe/UIeKTya/lbHast
B3pPOCJIOCTb.
[ToMmumo 3TOrO, T/I0OA/MBHBIE e (HOPMYJTUPYIOTCS C YYETOM PpacCMOTpeHUs
buosornyeckoro o0pa3oBaHMsS KakK KOMIIOHEHTa CHCTeMbl 00Opa3oBaHUs B I[eJIOM,
TI03TOMY OHU SIBJISTFOTCSI Haubosiee OOIIMMU U COL[MA/IEHO 3HAUMMBIMHU.

C yuéTroM BbIllIeHa3BaHHbIX TIOAXOJO0B TII00ANbHBIMU 1[e/IIMU  OHMOJIOTUYEeCKOTOo
oOpa3oBaHUs SIBJISIIOTCS:
— conpaM3anya O0yuaroInxcsi KakK BXOXKIEHWe B MHUD KYJIbTYPbl W COLMA/IbHBIX
OTHOIIIEHWH, obecrieunBarolliee BKIFOUEHHE YYAIl[UXCS B Ty WIA WHYIO TPYIITy 5 6o
0OII[HOCTE — HOCHTeNs €€ HOpPM, L[eHHOCTel, OpHeHTallii, OCBaMBaeMbIX B IpoOIiecce
3HAaKOMCTBA C MUPOM >KUBOM MPUPO/bI;
— mpuodIIeHNe K 103HaBaTeIbHOW Ky/IbType KaK CUCTeMe TI03HaBaTe/TbHbIX (HayUYHBIX)
1[eHHOCTeH, HaKOTJIeHHBIX 00IriecTBOM B cdepe Omonornyeckoit Hayku. Ilomumo 3toro,
buonoruueckoe obpa3oBaHre Ha CTapIle CTyTeH! MPHU3BaHO 00eCIeunTh:
— OpHeHTAlHI0 B CHUCTeMe 3THUeCKWX HOPM M I[eHHOCTeW OTHOCHUTEThHO MEeTOZOB,
pe3y/IbTaToOB U JOCTKeHU COBpPeMeHHOM OMOIoruyecKoi HayKu;
— Ppa3BHUTHE TI03HaBaTe/bHbIX KaueCTB JIMUHOCTH, B TOM UHC/e I103HABATeIbHOTO
WHTepeca K M3y4yeHHIO0 00X OMO/IOTHYecKHUX 3aKOHOMEPHOCTeM M CaMOMY ITIpOLieccy
HAayyHOTO TIO3HaHUS; — OBJAZieHWe yuyeOHO-TI03HABaTe/NbHBIMA W I[€HHOCTHO-



CMBICJIOBBIMUA KOMIIETEHTHOCTSIMU Z1J151 (QOPMUPOBaHHs 103HABaTe/IbHOM U HPaBCTBEHHOU
Ky/JbTypbl, HAyuyHOrO MHPOBO33peHUs, a TakXe MeTOZo/orueid OuoI0ruuecKoro
JKCTIepUMeHTa U 3/IeMeHTapHBIMU MeTOlaMU OMOIOTMUeCKUX UCCIeJOBaHUM;

— (¢opMHpoBaHHe >5KOJOTMUYECKOr0 CO3HAHMS, L|€HHOCTHOTO OTHOLIEHWS K >XUBOU
TIpUPO/ie Y YeJIOBeKYy.

JlaHHasi mporpaMMa Ppea/iM3yeTci C HCHO/Ib30BaHHeM LU(POBOro 000pyJoBaHUS
eCTeCTBeHHOHAy4YHOH U TeXHO0J/IOTMUeCKO! HanpaB/ieHHOCTH eHTpa "Touku pocra”.
Pabouasi mporpammMa no npegmery «buosiorus»

Yry0/ieHHbIN YPOBEeHb
COJAEPXXAHUE
Buosorusa Kak KOMIJIEKC HayK 0 )KUBOU NPUpoje

buosorus kKak KomrieKcHass Hayka. CoBpeMeHHbBbIe HarlpaBjieHUs B OHOJIOTHH.
CBs13b OMOIOTUY C JPYTUMH HayKaMH. BoeinosiHeHHe 3aKOHOB (DPM3MKW U XUMUM B >KUBOU
npupogie. CuHme3 ecmecmeeHHO-HAyuYHO20 U COYUOQYMAHUMAPHO20 3HAHUSA HA
cospeMeHHOM 3mane paszeumus yueuauzayuu. [TpakTrueckoe 3HaueHWe OMOJIOTUUYECKUX
3HaHWH.

Buosornueckrie cucTeMbl Kak TpeaMeT u3ydyeHusi Ouosnoruvd. OCHOBHBIE
TIPUHLUTTBI OpTaHU3alvy U GYHKIIMOHUPOBaHUs OH0/I0THUeCcKuX cUcTeM. buosozuuecKue
cucmembl pasHbix YpogHell OpeaHu3ayuu.

'vnoTte3bl U TeopuM, UX pojib B (POPMUPOBAHWU COBPEMEHHOM €eCTeCTBEHHO-
HayyHOM KapTHMHbI MHpa. MeToAbl Hay4yHOro TO3HAaHWS OpPraHW4yeckoro Mupa.
OKCrieprMeHTa/IbHbIe MeTO/bI B OMOIOTUH, CTaTUCTHUeCKasi 00paboTKa JaHHBIX.
CTpyKTypHbIe U PyHKIMOHA/IbHbIE 0CHOBBI YKM3HU

MornekynspHble  OCHOBbI  JKU3HHA. MakposseMeHTbl W MHUKPO3JIEMEHTBI.
Heopranvueckue BelllecTBa. Boja, ee ponb B »KuBOW mpupoge. I'napoduabHOCTE U
rugpodobHocTs. Posb MuHepanbHBIX coseli B kiieTke. OpraHuueckue BeIlecCTBa,
TIOHSITHie O PeTYJISPHbIX U HeperyJsipHbIX OWomonmMMepax. YTieBofbl. MoHOCaxapu/pbl,
0JIMrocaxapy/ipl ¥ nojucaxapyuzbl. yHKIMKU yryieBogoB. Jlunupl. @YHKIWA JUUIOB.
benku. dynkuyu 6e1KoB. MexaHu3M AelcTBus (pepMeHTOB. HyKeMHOBBIE KHUC/IOTBI.
OHK: cTpoeHuve, cBolcTBa, MecTornonoxenue, ¢yHkuyu. PHK: crpoenuve, Buzpl,
¢ynkyuu. AT®: crpoenue, ¢yHKUMA. [Ipyrve oOpraHMYecKue BelllecTBa KJIETKH.
HaHoTexHosiornu B 610/IOTHY.

Knetka — cTpykTypHasi U GyHKIMOHa/lbHas eAWHWLIAa OpraHvM3ma. Passumue
yumosnozuu. CoBpeMeHHble MeTOAbl M3yuyeHUsl KieTKd. KiieTouHass Teopusi B CBeTe
COBpeMeHHbIX [JaHHbIX O CTpoeHMd U GYHKIUSX KieTKu. Teopusi cumbuozeHesa.
OCHOBHbBIe YaCTH ¥ OpraHoW/IbI KiieTKU. CTpoeHre U GYHKIMYA OMOOTUUeCKUX MeMOpaH.
[uronnasma. HAapo. CtpoeHne U QyHKLUM XpoMOocoM. MemOpaHHbIe ¥ HeMeMOpaHHbIe
opranousl. Llurockenet. BkatoueHus. OCHOBHbIE OT/IMUKTE/IbHBIE 0COO@HHOCTH KIeTOK
MpOKapuoT. OT/IMUnTe/IbHbIe 0COOEHHOCTH K/IETOK SYKapHOT.

Bupycel — HekserouHas ¢opma xu3HA. CrocoObl Tepefiaud BHUPYCHBIX
vHpekIMid ¥ Mepbl TNPOQUIAKTUKKA BUPYCHBIX 3aboneBaHuii. Bupycosnoeus, ee
npakmu4eckoe 3HayeHue.

Knetounbiii Mmetabosmm3M. @epMeHTaTUBHBIN XapaKTep peakijuii oOMeHa BeIlecTB.
OTariel SHepreTUueckoro obmMeHa. A3pobHoe U aHa3poOHOe [bIXaHue. Posb K/IeTOUHBIX
OpraHoMIOB B TIpolieccax »sHepreTuyeckoro obmeHa. ABTOTPO(BI U TreTepoTpOdBI.
dorocunTe3. ®asbl hoTOCHHTE3a. XEMOCHHTES.

HacnepnctBenHast uHopmalus U ee peaau3salivs B KieTke. ['eHeTUUeCKUi KO/, ero
CBOMCTBA. DBOJIIOLMSA TIpeficTaB/ieHuit 0 reHe. CoBpeMeHHbIe TMpe/CTaB/lIeHUsI O TeHe U



reHoMe. buocrHTe3 Geska, peakiid MaTPUUYHOTO CUHTe3a. Perynsiusi paboThl reHOB U
TpoileccoB oOMeHa Bell[eCTB B KJeTKe. ['eHHasi WH)KeHepusi, TeHOMUKa, NpomeomuKd.
HapyweHue 6uoxumuueckux npoyeccogs 6 Kjiemke noo 6eausHuemM Mymdz2eHo8 U
HAPKOR2EHHbIX 8eujecms.

Knetounsli uMkn: uHTepdasza U pAeneHue. MWTO3, 3HaueHWe MUTO3a, (¢a3bl
MuTto3a. ComaTHueckue W TI0JIOBble KieTKHW. Melio3, 3HaueHHWe Meiio3a, ¢a3bl Meiio3a.
Meli03 B )KM3HEHHOM LIMKJ/Ie OpraHu3MoB. dopmMupoBaHye MOOBbIX K/I€TOK Y 1[BETKOBBIX
pacTeHuWl W TI03BOHOYHBIX >KMBOTHBIX. Peeyasiyus OeneHusi KiaemoK, HAPYWeEHUs
pe2yasyuu Kak npuyuHa 3aboneeaHuli. Cmeos08bie Kaemku.

Opranusm

Oco0eHHOCTH OZHOK/IETOUHBIX, KOJIOHHMA/TBbHBIX ¥ MHOTOK/IETOUHBIX OPraHU3MOB.
B3anuMoCBs3b TKaHel, OpraHoB, CUCTEM OPraHOB KaK OCHOBA 1|e/IOCTHOCTH OpraHu3Ma.

OcCHOBHBIE TPOLIECCHI, TTPOUCXOMAIME B OpPraHu3Me: INUTaHWe U MHUILLeBapeHue,
[IBIDKeHHe, TPaHCIOPT BellleCTB, BblZe/ieHUe, Pa3fpa’KUMOCTb, PEryJISLusl Y OPraHnu3MOB.
[ToagepskaHre ToMeoCTa3a, MPUHIKIT 06paTHOM CBSI3H.

PasMHOXeHHe opraHusMoB. becriooe u T1070Boe pa3MHOXeHUe. [IBoliHOe
OIUIOZOTBOPEHNE Y LIBETKOBBIX pacTeHU. BHbl OMIOAOTBOPEHUS Y JKUBOTHBIX.
CriocoObl pa3MHOXKEHHsI y pacTeHHH W JKUBOTHBIX. I[lapreHoreHe3. OHTOreHes.
OMbOpuoHanbHOe pas3BuTve. IlocTasMOpuoHanbHOe pa3Butve. IIpsMoe U HempsiMoe
pasBuThe. JKW3HEHHble  LMK/Ibl  pasHbIX TPYyNIl  OpPraHusMoB.  Perysnsnms
VH/IMBU/Iya/TbHOTO pa3BuTUs. [IpuunHbI HapyIlleHU pa3BUTUSI OPraHU3MOB.

NcTopusi BO3HUKHOBEHUS U Pa3BUTHS T€HETHUKH, MeTOIbl TeHeTUKH. ['eHeTUUeCcKue
TEPMUHOJIOTHSI U CUMBO/IMKA. ['eHOTUN U (heHOTUT. BepoSATHOCTHBINM XapakTep 3aKOHOB
reHeTUKU. 3aKOHbl HacjJeCTBeHHOCTH ['. MeHzaens ¥ yC/IOBHAA MX BbINIOJHEHUSI.
[luTonornueckre  OCHOBbI ~ 3aKOHOMEDHOCTeM  Hac/e/loBaHUs.  AHa/lW3UpYyHollee
CKpelllUBaHWe. XPOMOCOMHasi Teopus Hacjie[CcTBeHHOCTU. ClerieHHOoe HaceZj0BaHUe,
KpoccuHroBep.  Omnpepenenve mona. CleryieHHoe €  TI0JIOM — Hacje[OBaHUe.
B3auMogencTBre a/iieflbHbIX W Heaslle/IbHbIX TeHOB. ['eHeTUUeCcKue OCHOBBI
VIH[IVBU/ya/IbHOT O Pa3BUTUSA. I 'eHemuueckoe KapmupoeaHue.

['eHeTHKa uesiOBeKa, METOZbl W3yUYeHUs F'eHeTWKU uejioBeKa. PernpoaykTuBHOe
3710poBbe uesioBeKa. HacnemcTBeHHbIe 3a00/ieBaHUS Ue/lOBeKa, WX MpeAyIpexaeHue.
3HaueHHe TEHETWKHW [II MEeAWIIMHBI, TUUeCKHe acreKThbl B 00/acTH MeJUI[UHCKOU
TeHeTUKU.

['enotun u cpena. HenaciencreeHHas nu3MeHUMBOCTh. HopMa peakiiu npusHaka.
BapualMoHHbIM psify ¥ BapyallMOHHAasi KpuBasi. HacnencTBeHHass U3ME@HUMBOCTb. Buib
Hac/le/ICTBEHHONW W3MeHUMBOCTH. KomOWHaTWBHAasi W3MEHUYMBOCTh, €€ WCTOYHUKH.
MyTtanuu, BUbl MyTanuu. MyTareHbl, UX B/IUSIHWE HAa OpraHu3Mbl. MyTaluy Kak
TIPUYMHA  OHKOJIOTWUYeCKuX  3abosieBaHuii. BHesimepHas  HAc/eICTBEHHOCTb U
HW3MEHUYMBOCTb. Dnu2eHemukda.

Homectukaimsi 1 cesekuusi. LleHTpel OOMalllHUBAHUSI >KUBOTHBIX U LI€HTPbI
MPOUCXOXKAEHUSI KYJIbTYPHBIX pacTeHud. MeTozbl ceneKluu, UX reHeTUYeCcKre OCHOBBI.
WcKyccTBeHHBIM OTOOpP. YCKOpeHWe U TIOBBIIEHHWE TOYHOCTH OTOOpa C TIOMOIIbIO
COBpEMeHHBIX MeTO/IOB FeHeTUKH 1 OMoTexXHOMoruu. ['eTepo3uc 1 ero UCIoib30BaHue B
ceseKUMU. PacimpeHre TreHeTHMUeCKOro pa3HooOpa3usi CeleKIMOHHOTO Marepuara:
TIOJTUTION/TNSI, OT/a/IeHHasi TUOpUAM3aIHs, SKCIIePUMEeHTa/IbHBIM MyTareHe3, KJIeTOuHast
WH)XeHepHsl, XxpOMOCOMHasl UHXKeHepusl, TeHHasi uH»keHepusi. bruobe3oracHOCTb.

Teopus 3B0o/IIOLUHA



PasButue sBo/monMoHHbIX HUjed. Hayunble B3rsigel K. JIunHes v 2K.b. Jlamapka.
OBosoliMoHHass Teopusi Y. /lapBuHa. CBUZeTeNbCTBA 3BOJIIOLMM JKUBOW TIPUPOJbI:
Ta/Ie0HTOJIOTUUEeCKue, CpaBHUTE/IbHO-aHaTOMUYECKHe, sMbpHoIorUecKye,
buoreorpaduueckie, MOJeKy/SIpHO-TeHeTHYeCcKre. Pa3BuTve TpeACTaBleHUM O BH7E.
Bug, ero kputepuu. Ilonynsums Kak ¢opma CyliecTBOBaHUS BHU/A U KakK 3/ieMeHTapHast
efuHULa SBo/OLMM. CUHTeTHYecKass TeOpusli SBOIOLMU. MMUKPO3BOMIOLMSA U
MaKpO3BoJItOLMS. JIBWKYIIME CH/bl SBOJIIOLIUW, UX BAUSHUE HAa reHOMOH] TOIYJISIUN.
Hpeiid TeHOB M cC/iydaiiHble HeHarpaB/ieHHble W3MeHeHUsi TeHO(POHZA TMOMYJISLUY.
YpaBHeHne Xapau—BaiiHOepra. Moneky/IspHO-TeHETHUeCKHEe MeXaHW3Mbl 3BOJIOIHH.
dopMbl  ecTecTBeHHOr0 OTOOpa: ABWXKYyILasi, CTaOWIM3UpYyIOLjasi, [JU3PYIITHBHAS.
OKoJioruueckoe 1 reorpaduueckoe Bugoobpa3oBaHue. HarpaBieHus ¥ TIyTH 3BOJTIOLIUM.
@opMbI  SBOJIIOLIMU:  [IUBEpPreHLUsi, KOHBepreHUusi, TapauienusMm. MexaHu3Mbl
apantauuid. Kospostonus. Posb 5BO/OLMOHHON Teopuu B ()OPMUPOBaHUU eCTeCTBEHHO-
Hay4HOM KapTUHBI MUpA.

MHoroobpa3ye OpraHvM3MOB U TPHUCTIOCOOTEHHOCTb OpraHu3MOB K cpefie
oOuTaHUs KaK pe3yibTaT 3BOJOLWHU. [IpUHLUMBI KiaaccubUKalMK, CUCTeMaTHKa.
OcCHOBHbIE CUCTEMaTUYeCKUe T'PYIIbl OpraHnueckoro mvpa. CoBpemeHHbIe TOAXOAbI K
KJ1acCU(UKALMA OPraHU3MOB.

Pa3Butue )xu3HHU Ha 3emJie

MeTozibl JATUPOBKHU COOBITHI TIPOIILJIOr0, TeOXPOHOIOTMUeCKast Kaa. ['UoTessl
TIPOUCXOXK/eHUsT >KU3HU Ha 3emsie. OCHOBHBIE 3Tarlbl 3BOMIOLMH OUOC(ephbl 3eMH.
KntoueBbie COOBITUSI B 3IBOJIFOL[MM pPAaCTeHHWN U >XUBOTHBIX. BblMupaHue 8udog u e2o
NPUYUHBIL.

CoBpeMeHHbIe Tpe/iCTaB/IeHrs 0 IIPOUCXOXKAEeHUH YesioBeka. CrucTemMaTuyeckoe
T10JI0KeHHe YesioBeKa. DBOJIIOLMS yesioBeKa. PakTophl 3BOJIIOLMU YesioBeKa. Packl
yesI0BeKa, X NPOUCXOXKIEeHUe U eJUHCTBO.

Opranu3msl 4 OKpy)Karouias cpeja

JKosioruueckue (aAKTOpbl W 3aKOHOMEDHOCTM UX B/IMSIHAS Ha OPraHU3MbI
(MpUHLIUIT TOJIepPaHTHOCTH, TUMUTHPYIOIIUe dakTopkl). [IprucnocobaeHnst opraHM3MoB K
JIeNCTBUI0  9KOJOTMYecKux (akTopoB. buonorudyeckue putmbl. B3aumogeiicTBue
9KO0JIOTMYECKUX (PaKTOPOB. JKOJIOrMuUecKasi HUILa.

buoreorjeHo3. JkocucrteMa. KommoHeHThI 3KOocucTeMbl. Tpoduueckre YpOBHHU.
Tunbel nvieBbix Ueneu. IluigeBasi ceTb. KpyroBopoT BelleCTB M MOTOK SHEPTUM B
5KOCUCTeMe. BroThueckre B3avMOOTHOLLEHMS OpPraHvM3MOB B 3KocucTeMe. CBOMCTBa
skocucTteM. [IpoayKTUBHOCTL U OMOMacca S5KOCMCTeM pas3Hbix TUIOB. CyKieccusl.
Camoperynsstst  3kocucteM. IlocnencTtBusi BWSHUS — [ieSiITeTIbHOCTH  YesiOBeKa Ha
3KocucTeMbl.  HeoOXoauMocTh ~ coxpaHeHWs ~ Ouopa3HOoOpa3Wsi ~ 3KOCHCTEMBI.
Arpo1ieHo3bl, UX 0COOEHHOCTH.

Yuenne B.U. BepHasckoro o Ouocdepe, Hoocgepa. 3aKOHOMEPHOCTH
cyiiectBoBanus 6rochepsl. KommoHneHTh! 6Hocheps! U UX posb. KpyroBopoTHI BelljecTs
B 6riocepe. buorenHast murpariysi aToMmoB. OCHO8Hble 6uoMbl 3emu.

Ponb uenoBeka B Ouocdepe. AHTpOIIOTeHHOe BO37eHCTBHE Ha Ouocdepy.
[TpypoaHbie pecypchl M paljMoOHaIbHOEe TIPUPO/IOTIO/Ib30BaHue. 3arpsi3HeHre 6uocdepsl.
CoxpaHeHue MHOrooOpa3usi BHJOB KaK OCHOBAa YCTOWYMBOCTA  OuoChephl.
BoccmaHosumesbHas skono2usi. [IpobeMbl yCTOMUMBOTO pa3BUTHS.

[TepcrieKTHBBI pa3BUTHS OHM0/IOTHYeCKUX HayK, aKTyasTbHble pobieMbl 610/I0THH.
IIpumMepHbIi epeyeHb J1a00PaTOPHBIX M MPAKTHYECKUX PadoT:

Vicnonb30BaHKWe Pa3IMYHBIX METO/IOB IPU U3YUeHUHU OMOIOTMUeCKUX 00BEKTOB.



TexHWKa MUKPOCKOITMPOBAHUSI.

N3yueHue KIeTOK paCTeHUN U KUBOTHBIX 107l MUKPOCKOIIOM Ha F'OTOBBIX
MUKpOTperapaTax U UX onucaHue.

[TpuroroBieHre, pacCMaTpUBaHUe U OTNMCaHUe MUKPOIIPerapaToB K/IeTOK
pacTeHuH.

CpaBHeHHe CTPOeHUs KJIETOK PaCTeHUH, )KUBOTHBIX, TPUOOB U OakTepuid.

N3yueHue IBU)KeHHS LIUTOI/Ia3Mbl.

V3yueHue nya3Mo/iv3a 1 Jleria3mMo/in3a B KJIeTKax KOXKHULIbI JIyKa.

N3yueHne epMeHTAaTHBHOIO paclielJieHUs epoKCr/a BOJJOpoja B
PaCTUTETbHBIX U )KUBOTHBIX K/IeTKaXx.

O6Hapy>keHUe O6eKOB, YT/IeBO/OB, JITTHIOB C TIOMOIIbIO KaUeCTBeHHBIX PeaKLUi.

Brigenenue [JHK.

N3yueHune KaTaUTAYECKON aKTUBHOCTU (PepMEHTOB (Ha MpuMepe aMu/iasbl Win
KarTasasbl).

HabstozieHrie MUTO3a B K/leTKaX KOHUMKA KOpellKa JiyKa Ha TOTOBBIX
MUKpoOMperapaTax.

V3yueHre XxpOMOCOM Ha FOTOBBIX MUKpOIpernaparax.

W3yuenue ctaguii Melio3a Ha TOTOBBIX MUKpOIIpernapaTax.

W3yueHne cTpoeHus MOJIOBLIX KIeTOK Ha TOTOBBIX MUKpOIIperaparax.

PerieHue 3/ileMeHTapHBIX 3a/jau 110 MOJIEKY/ISIPHOM OMOJIOTUU.

BbisiB/ieHMe PU3HAKOB CXOZICTBA 3apO/ibliliieli ueioBeKa U Ipyryux MO3BOHOUYHBIX
JKMBOTHBIX KaK /I0Ka3aTeJbCTBO UX POJCTBA.

CocTaBrieHUe 37ileMeHTapHBIX CXeM CKpel[MBaHusI.

PerieHue reHeTHYeCcKuX 3a/au.

N3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO U TUTMOPUAHOTO CKpPeII[UBaHUs Y
ZIp030(HUIBI.

CocTaBrieHue 1 aHaU3 POOCIOBHBIX UeloBeKa.

V3yueHre ©U3MeHUMBOCTH, IOCTPOEHUE BapUALIMOHHOT'O Psifia U BapUaLMOHHON
KPUBOM.

OrnurcaHue eHOTUIIA.

CpaBHeHHe BUZIOB 110 MOP(0/IOTHYECKOMY KPUTEPHUIO.

OrnicaHue PUCTIOCO0/IEHHOCTH OpPraHU3Ma U ee OTHOCHTETbHOTO XapaKTepa.

BrisiBiieHre niprcniocobieHni OpraHri3MOB K BAUSIHUIO Pa3/TMUHBIX
9K0JIOTUUeCcKUx akTOpOB.

CpaBHeHMe aHaTOMUYEeCKOTO CTPOEeHHsI paCTeHHH pa3HbIX MeCT 0OUTaHUsI.

Mertozpbl u3MepeHusi GakKTOPOB Cpe/ibl 0OUTaHUSI.

N3yueHue 5KOJIOTHYECKUX aflariTal[iii yesioBekKa.

CocTaBieHUe MUIIEBBIX 1[eTiel.

V3yueHue 1 onycaHre 3KOCHUCTeM CBOEi MeCTHOCTH.

MogenupoBaHve CTPYKTYP U MPOLIECCOB, MPOMCXOSIINX B 9KOCUCTEMaX.

O11eHKa aHTPOTIOTeHHbIX U3MeHeHU B MPUpPo/e.



TemaTHueckoe NJIAaHUPOBAHUeE.

B TOM uucrie Ha:

Hcrose3yeMoe 060py/j0BaHHe
Ludporoti taboparopun "Touka
pocra"

Ne HaumeHoBaHue
n/m pas/iesioB (TeM)

Bcero uacos
9KCKYPCHUH
KonTp.pab.

KT.paboTbi1abop. U

10 x1acc

bronorus Kak KoMIIIeKC
1. | HayK 0 )KUBOU IIpUpOZe 11

—
—_

LudpoBoit MUKPOCKOT

Lincdposas 1aboparopwusi 1o
Ouosioruu (ZaTUMK TeMIiepaTyphbl
28 10 1 1 | okpyxarolen cpefpl,
OCBEILLIEHHOCTH, Ba)KHOCTH, pH).
LI poBoit MUKPOCKOTI.

MoneKynspHbIii ypOBEHb

3. | KneTtouHblii ypoBeHb 38 4 1 | Hudpooii MUKpocKom,

LIndposoit mukpockomn, Llndposas
nabopatopus 110 (hHU3HU0J/IOTHH

4. OpraHu3MeHHbIN YPOBEHb 28 8 1 1 | (maTuvK OCBeIllleHHOCTH,
TeMIlepaTyphbl Tea, JaTYUK CUJIbI
(spromeTp, yckopeHwusi)

NTOI'O 3a 10 Knacc: 105 | 23 2 4
11 knacc
[TonyALMOHHO-BU0BOM Ludposoit mukpockort. Lludposas
1. | ypoBeHb 26 4 1 1 | naboparopwus 1o 6uoIOTUU U

¢du3nonoruu.

IKOCHCTEMHBIH YPOBEHE 48 4 1 2 | Ludporoii MUKPOCKOTI.

3. | buocdepHbili ypOBeHb 30 2 1 1

WTOI'O 3a 11 knacc: 104 | 10 3 4

IVTAHUPYEMBIE PE3YJ/IBTATbBI
B pe3ynbTare u3yueHusi ydyeOHoOro mpeamera «buosiorusi» Ha ypOBHe CpeJHEro
o0mero o6pa3oBaHuA:

BbINyCKHUK HA yr/1y0/IeHHOM YPOBHE HayUHUTCA:

— OlIeHWBaTh pOJIb OWOJIOTUYECKMX OTKPBITUH YW COBPEMEHHBIX HCC/Ie[OBaHUN B
Pa3BUTHH HayKHU U B IPAaKTUUECKOM JesiTe/IbHOCTH JIFOlel;

— OL|eHWBAaTh POJib 6UoIOTHH B (H)OPMHUPOBAHUHM COBPeMEHHON Hay4YHOW KapTUHBI MUDa,
TIPOTHO3MPOBATh MIEPCIIEKTUBBI PA3BUTHS OHOJIOTHHY;

— YyCTaHaB/IMBaTh M XapaKTepU30BaTb CBSI3b OCHOBOIOJIAralOMIMX OWOIOTUUECKUX
MOHATHM (K/IeTKa, OpraHW3M, BHJ, 3KOcHCTeMa, Owocdepa) C OCHOBOIIO/IAraroIUMH
TIOHSITUSIMU JIDYTHUX €CTeCTBeHHbIX HayK;

— 000CHOBBIBaTb CUCTEMY B3IJISIIOB Ha >KMBYHO MPUPOJY U MeCTO B Hell uesloBeka,
npuMeHsisi  OUonOrMUeckre TeOpUW, YUeHHs, 3aKOHbI, 3aKOHOMEPHOCTH, ITOHUMAaTh
IPaHULIbI KX TIPUMEHHUMOCTHY;




— TMPOBOJUTH yueOHO-UCC/elOBaTe/bCKYI0 [1esiTe/IbHOCTb 10 OHOJIOTHMU: BbIABUTaTh
TUTOTe3bl, IJIAHUPOBaTb paboTy, oTOupaTh U Tipeobpa3oBbIBaTh HEOOXOJUMYHO
vH(bOpMalio, TPOBOJAUTH SKCIIEPUMEHThI, WHTEepPIpPeTUPOBaTh pe3y/bTaThl, [e/aTh
BBIBO/IbI HA OCHOBe I10/IyUYeHHBIX pe3y/IbTaToB;

— BbISIB/ISIT WM OOOCHOBBIBaThH CYIIleCTBeHHble OCOOEHHOCTH pa3HbIX YPOBHeM
OpraHu3aLu )XKU3HU;

— yCTaHaB/IWBaTb CBSI3b CTPOEHUS M (YHKLUUHA OCHOBHBIX OMOJIOTHYECKUX
MaKpOMOJIEKY/JI, X POJib B MpoIjeccax KJeTOUHOro MeTabom3Mma;

— pelliaTh 3a/lauv Ha OIlpejesieHre TIoc/ieoBaTe/ibHOCTU HyKneoThaoB [JHK v MPHK,
a"HTuKoZioHOB TPHK, mociegoBaTelbHOCT aMUHOKHUC/IOT B MOJIeKyJ/ie Oeska, TIpUMeHsIsI
3HaHUSI O peakUMsaX MaTpUYHOIO CHUHTe3a, TIeHeTUYeCKOM Koge, IpUHLIUIe
KOMIL/IEMEeHTapHOCTH;

— Jlenath BBIBOJBI 00 WM3MEHEHUSsX, KOTOpble MPOU30WAYT B TPOLeccaX MATPUUYHOTO
CUHTe3a B CJlyyae U3MeHeHUs 110c/ie/loBaTe/IbHOCTU HyK/1eoTu 0B JTHK;

— cpaBHUBaTh (pasbl JefeHds KIeTKH; pellaTh 3a/laud Ha Ofpejie/ieHde W CpaBHEHHe
KOJIMUeCTBa reHeTUYecKoro Marepuana (xpomocoM U JIHK) B KneTkax MHOTOK/IETOYHBIX
OpraHM3MOB B pa3HbIX (ha3ax KJIeTOUHOTrO0 LIMKJIa;

— BBIABJ/IATH CYIL|eCTBEHHbIe IIPU3HAKU CTPOEHUs K/IeTOK OpraHM3MOB PasHbIX 11apCTB
JKUBOW TPUPOABI, yCTaHaB/MBaThb B3aMMOCBSI3b CTpOeHUs U (YHKUMM YacTel U
OpPraHOU/IOB KJIEeTKU;

— 000CHOBBIBaTh B3aMIMOCBSI3b TUVIACTUUECKOTO U JHEePreTuueckoro ooMeHa; CpaBHHUBATh
TPOLIeCChl TUIACTUYECKOTO W SHEepreTHueckoro obMeHa, TPOMCXOZSIEr0 B KJeTKaxX
JKVBBIX OPraHW3MOB;

— omnpefesiiTb KOMMYEeCTBO XPOMOCOM B KJ/IeTKax pPAacTeHWM OCHOBHBIX OTZE/IOB Ha
pasHbIX 3Tarax KU3HeHHOI0 L{UKJ/Ia;

— CpaBHUBaTh pasHble CMOCOObI pa3MHOXEHHsI OpPraHW3MOB; — XapaKTepu30BaTh
OCHOBHBbI€ 3Tarbl OHTOreHe3a OPraHu3MOB;

— pelllaTh TeHeTUYecKHe 3aflaui Ha AUTHMOpUIHOe CKpelljiBaHue, CLeryieHHOe (B TOM
yKc/ie CLeNIeHHOe C M0JI0M) Hac/eloBaHue, aHa/lIM3Upylolee CKpellBaHue, TTPUMeHsIs
3aKOHbBI HAaCJIeICTBEHHOCTU U 3aKOHOMEPHOCTH CLIeTJIeHHOT'O Hac/leJ0BaHMUS;

—  pacKpeiBaThb TIPUYMHBI  HAC/Ie[CTBeHHbIX  3abosieBaHWl, apryMeHTHPOBATb
HeoOXO0JUMOCTb Mep TIpeAYTIPEXKeHUsI TaKUX 3ab0/1eBaHU;

— BBISIB/ISITh TIPUUMHBI U CyLleCTBEeHHbIe MPH3HAKKM MOAU(PUKALIMOHHOW U MyTallMOHHOMN
M3MEeHUYMBOCTH; 00OCHOBBIBATH POJIb M3MEHUMBOCTH B €CTECTBEHHOM M WCKYCCTBEHHOM
orbope; — 0OOCHOBBIBaTh 3HaueHWE pa3HBIX METOJIOB CeeKLMHd B CO3laHUM COPTOB
pacTeHUi, TTIOPOJ, JKUBOTHBIX M LLITAMMOB MUKDPOOPTaHU3MOB;

— XapaKTepu30BaTh (PAKTOPHI (JBMKYIL[He CUJIbI) SBOJIOLUY;

— XapakTepu30BaTh TPUUMHBI W3MEHUYMBOCTM W MHOToo0Opa3usi BUJIOB COTJIACHO
CUHTETUUeCKOM TeOPUU 3BOJIIOLIUY;

— XapakKTepu30BaTh MOMYJALUI0 KaK eIUHULY 3BOJIIOLIUY, BUJ KaK CUCTEMaTUYeCKYo
KaTeropuro U Kak pe3y/bTaT IBOJIIOLUY;

— yCTaHaB/IUBATh CBSI3b CTPYKTYPhI U CBOMCTB S5KOCUCTEMBI;

— COCTaBJISAITb CXeMbl MepeHoca BeLeCTB U 3HEPruu B 3KocucTeMe (CeTH MUTaHus),
TIPOrHO3UPOBATh WX U3MEHEeHUs B 3aBUCUMOCTH OT W3MeHeHUs (PaKTOPOB Cpejibl;

— apryMeHTHpOBaTh COOCTBEHHYIO TIO3WI[MIO TI0 OTHOIIEHWIO K 3KOJOTMYeCKUM
nipobieMaM U TIOBe/IeHHIO B TIPUPO/IHOM Cpejie;

— 000CHOBBIBaTb HEOOXOAMMOCTh YCTOWUYMBOTO PAa3BUTHS KaK YCJIOBUS COXPaHEHUS
buocdeprl; — OIeHMBATh TIPAKTUUECKOE U JSTHYECKOe 3HaueHWe COBPEeMEeHHBIX



WCCieJoBaHMN B OWOJIOTMM, MeAWLMHe, 3KOJIOTHH, OWOTEeXHOJIOTHMH; O00OCHOBLIBAThH
COOCTBEHHYIO OLIeHKY;

— BBISIB/ISITH B TEKCTe OMOJIOTHUECKOTO COZiepKaHusl 1pob/ieMy U apryMeHTHPOBaHHO eé
O0OBACHSATE;

— TIpeACTaB/sATb OWMONOTHYeCKy0 WH(GOPMALI0 B BHUJe TeKCTa, TaOJ/HLbI, CXeMBl,
rpadyka, AuarpaMMbl U JlefiaTh BbIBOJbl Ha OCHOBAHWM TIPE/ICTABJEHHBIX JIaHHBIX;
npeoOpa3oBeiBaTh rpaduk, Tabiuily, AWarpaMMy, CXeMy B TeKCT OMOJIOTHUeCKOro
COZlep>KaHMsI.

BbINyCKHUK Ha yr/j1y0JIéHHOM YPOBHE MOJIyYUT BO3MO)KHOCTb HAyUHTbCS:

— OpraHW30BBIBaTh U MPOBO/IUTL UHAWBHUAYA/TLHYIO UCC/IEI0BATEIBLCKYIO e TeTbHOCTD
no Owonoruu (WM paspabaThiBaTh WHAWBHUAYa/IbHBIM TPOEKT): BBIIBUTaTh TMITOTE3bI,
TJIaHUPOBaTh paboTy, OTOMpaTh W TpeoOpa3oBbIBaTH HEOOXOAWMYIO HH(MOpPMAIHIO,
TIPOBO/IUTEH IKCTIEPUMEHTHI, HHTEPIIPETUPOBATh Pe3y/IbTaThl, /leflaTh BLIBOJbI Ha OCHOBE
TIOJTyUeHHBIX Pe3y/IbTaTOB, MPEeZCTaB/IsATh MPOYKT CBOMX HUCC/IeJ0BaHMUM;

— TIPOTHO3MPOBAaTh TOC/EACTBUS COOCTBEHHBIX MCCAE0BAaHUM C YYETOM 3THUYECKHX
HOPM M 3KOJIOTUUECKUX TpeOOBaHWM;

— BBIJIE/ISITh CYITIeCTBEHHbIE 0COOEHHOCTH >KU3HEHHBIX ITUK/IOB TIPe/[CTABUTE/IEN pa3HbIX
OT/IeJIOB paCTeHUM U TUIIOB KUBOTHBIX; U300pa)kaThb [IUK/IbI Pa3BUTHS B BUE CXEM;

— aHa/IM3UPOBaTh U UCTIO/b30BaTh B pellleHWH YueOHBIX U MCC/Ief0BaTe/IbCKUX 3a/ay
WHGOPMAIIMIO 0 COBPEMEHHBIX UCC/IeZIOBaHUSX B OMOIOTMH, MeIULIMHE W SKOJIOTUH;

—  apryMeHTHpOBaTh  HEOOXOJUMOCTb  CHHTe3a  eCTeCTBEHHO-HAyuHOro U
COLMOTYMaHHUTapHOTO 3HAHUS B 3TI0XY WH(GOPMAIIMOHHOW I[UBW/IM3AaLINY;

— MO/Ie/TUPOBATh M3MeHEeHHe SKOCHCTeM TI0[| BIUSHHUEM Pa3/UYHbIX TPYIT (haKTOPOB
OKpY>Katollleu Cpejibl;

— BBISIBJISTH B TIPOIIECCE€  HCC/Ie[0OBATeIbCKOW  JeSTeNbHOCTA  TOC/e/ICTBUS
AHTPOIIOT€HHOTO BO3/IeHICTBUSI Ha SKOCUCTEMBbI CBOETO PEervoHa, TpejjaraTh CIOCOOBI
CHVDKEHUS aHTPOIIOT€HHOT'O BO3ZIeMCTBUS Ha SKOCHUCTEMBI;

— WCII0JIb30BaTh TPUOOpeTéHHbIe KOMITeTEHLIMA B TPAaKTUUeCKOW [esTebHOCTH U
TIOBCEeTHEBHOW >KU3HM, AJIi TPUOOpeTeHus] OIbiTa [AeATeTbHOCTH, TpeZlliecTBYoLei
npodheCcCOHaLHOM, B OCHOBE KOTOPOM JIEXKAT OMOJIOTHS KaK yueOHbIN TIpe/iMeT.



