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NOACHUTEJIbHAA 3AMNMUCKA

Mpn paspaboTke nporpammbl Mo 6GuonorMm TeopeTUYecKyld OCHOBY Ans
onpegeneHnss nogxooB K (OPMUPOBAHUIO COAEPXKaHMs y4ebHOro npegmeta
«Bbuonormna»  coctaBunu: KOHUenTyarnbHble nonoxexuna  ®rocC COO o
B3aMMO0byCNOBNEHHOCTU LieNen, coagepxaHus, pesynbtaTtoB 0bydeHnss u TpeboBaHWi K
YPOBHIO MOArOTOBKU BbIMYCKHUKOB, MNONOXeHUs 06 obwmx uensx v npuHUmMnax,
XapakTepuayoLnx COBPEMEHHOE COCTOSIHME CUCTEMbl cpeaHero obwero obpasoBaHus
B Poccuinckon depepauum, a Takke nonoxeHnsa o cneumduke 6Monornmn, eé saHaveHnm
B MO3HaHUM >XMBOW npupoabl WM obecnevyeHun CyLecTBOBaHUS 4YenloBEYECKOro
obwecTtBa. CornacHO Ha3BaHHbIM TMOSIOXEHUAM, oOnpeaeneHbl OCHOBHbIE (PYHKLMK
nporpaMmmbl No Guonornmn n eé CTpykTypa.

Mporpamma no Guonorun gaét npeacTtaBneHnMe o uensix, o6 obwen crtparternm
oby4yeHus, BocnMTaHUA M pasBuTMs obydaromxca cpencTesaMmm yydyebHOro npeameta
«Bbunonorna», onpepensetr obsasartenbHoe nNpegMETHOE CoAepXXaHue, ero CTPYKTypy,
pacrnpegeneHne no pasgenam 1M TemaMm, PEKOMEHAYEMYK MNocnenoBaTenbHOCTb
n3yyeHus y4yebHoOro matepuana C Yy4ETOM MEXMNPEAMETHbIX WU BHYTPUNPEOMETHbIX
cBa3en, norvku  obpasoBaTenbHOrO  Mpouecca, BO3PacCTHbIX  OCOOGEHHOCTeMN
oby4aromxca.

B nporpamme no 6Guonorum Takke yuuTbiBalOTCS TpeboBaHMS K MNaHUpyeMbiM
NNYHOCTHbLIM, MeTanpeaMeTHbIM U NpPeaMEeTHbIM  pe3ynbTatam  obyyeHuss B
OpMUPOBAHUM OCHOBHbBIX BWUOOB Y4eOHO-Mo3HaBaTenbHOW [OeATenbHOCTU/y4ebHbIX
AencTeuir obyyaroLmnxcs No OCBOEHUIO CoAepKaHus Bronorndeckoro obpasoBaHus.

B nporpamme no 6uonorun (10-11 knaccel, 6a30Bbii YPOBEHb) peann3oBaH
NPUHUMN MPEEeMCTBEHHOCTU B M3ydyeHun Ouonorun, OGnarogapa 4Yemy B HeWn
npocmaTpuBaeTCsl  HanpaBNEeHHOCTb Ha  pas3BUTME  3HAHWW, CBA3AHHbLIX C
(POpMMpPOBAHNEM ECTECTBEHHO-HAY4YHOr0 MUPOBO33PEHMUS, LEHHOCTHbIX OpWMEHTaLUN
NNYHOCTK, SKOSIOMMYECKOrO MbILLNEHUS, NPeAcTaBneHnin 0 30OpoBOM obpase XU3HU n
GepexHbiM OTHOLLUEHMEM K OKpyXawLwen npupogHon cpege. [loatomy Hapsgy C
n3y4yeHmem obLuebnonormnyecknx Teopun, a Takke 3HaHUM O CTPOEHUN XMBbIX CUCTEM
pa3HOro paHra n CyLHOCTM OCHOBHbIX MPOTEKAILWMX B HUX NPOLIECCOB B NporpammMe no
Gvonorun yaoeneHo BHMMaHWE UCMOSIb30BAHUIO MOMYyYEHHbIX 3HAHUK B NOBCELHEBHOM
XM3HW  ONa peLleHna NpuKNagHblX 3agad, B TOM  4ucne: nNpodunakTUKK
HacneacTBeHHbIX 3aboneBaHMi YenoBeka, MeAnNKO-reHETUYECKOro KOHCYbTUPOBaHWS,
000OCHOBaHMA 3KONOMMYECKN LienecoobpasHoro NoBeAeHUst B OKpYXKatoLLen NpupoaHom
cpene, aHanu3a BIUSAHUA XO3ANCTBEHHOW [OEATEeNbHOCTU 4YerioBEeKa Ha COCTOsiHME
NPUPOAHBLIX W WUCKYCCTBEHHbLIX 3KOCUCTEM. YCUNEHWE BHUMAHUA K NPUKIAZHON
HanpaBneHHoCTM y4yebHoro npegmeTta «buonorns» npogMKToBaHO HEOOXOOUMOCTLIO
obecneyeHnss ycCrnoBU ANns peLleHnst OOHOW W3 aKTyalnbHbiX 3aday  LUKOSbHOro
Guonornyeckoro  obpasoBaHus, kOTOpass  npegnonaraet  OpMUpPOBaHME Y
obyvarowmxca  cnocobHOCTM  aganTupoBaTbCA K U3MEHEHUSIM  ANHAMUYHO
pa3BUBAaIOLLErocs COBPEMEHHOIO MuUpa.

Buonorns Ha ypoBHe cpeaHero obuiero obpasoBaHMs 3aHMMaeT BaXXHOE MECTO.
OHa obGecneumBaeT ¢oOpMUpOBaHME Yy OOy4YalOWMXCA NPeacTaBleHnn O HaydHOWm
KapTUHE MUpa, pacumpseT n 0600LWaeT 3HaHUSA O XXNBOW Npupoae, €€ OTNNYUTENbHbIX
npu3Hakax — YpOBHEBOW OpraHu3auum v 3BOSIIOLMM, CO30AET YCrNoBMSA ANS: NO3HAHWUS



3aKOHOB >XMBOW Npupoabl, opMUpoBaHUA PYHKLMOHANIbHOW FPaMOTHOCTU, HaBbIKOB
3gopoBoro n 6esonacHoro obpasa KU3HWU, SKOMOrMYECKOro MbILUNIEHUSA, LEHHOCTHOMO
OTHOLLIEHMS K )KMBOW NPUPOAE U YESTOBEKY.

Bonbloe 3HayeHne Buonorvs nMmeeT Takke ONA pelleHUs BocnuTaTesibHbIX U
pasBuBaloLNX 3adad cpegHero obuiero obpasoBaHus, coumanuaaumm obyyaroLmxcs.
N3yyeHne Guonormm obecneumBaeT ycrnoBus Ana pOpMUPOBaHUS MHTENNEKTYanbHbIX,
KOMMYHUKALUMOHHBbIX M MH(OPMAUMOHHBIX  HaBbIKOB, 3CTETUYECKON  KymnbTyphl,
cnocobCcTByeT WHTEerpaumMmM OMOMOorMyeckux 3HaHWM C NpeacTaBfeHUusAMU U3 Opyrux
y4yebHbIX npeamMeToB, B YACTHOCTU, (U3MKN, XMuM W reorpadun. HasBaHHble
NONOXeHNa o npegHasHavyeHun yvyebHoro npeameTa «buonorms» coctaBunm OCHOBY
ANna onpegeneHnss NOAXOAOB K OTOOpPY M CTPYKTYPUPOBAHUIO €ro CcoaepXKaHus,
npeacTaBneHHoOro B nporpammMe rno émuonoruu.

OTtbop cogepxaHua y4dyebHoro npegmeta «buonorms» Ha ©a30BOM ypOBHE
OCYLLECTBMEH C NO3uMUnn KynbTypocoobpasHoro noaxoaa, B COOTBETCTBUU C KOTOPbIM
obyuvaromecs OOMKHbl OCBOMTb 3HaHMA U YMEHUs, 3HavyMMble Ans OPMUPOBAHUSA
obLen KynbTypbl, onpegensiolmne ageksaTHoe NoBefeHUe YeroBeka B OKpyXatoLuen
npupoaHOM cpede, BOCTpebOBaHHbIE B MOBCEAHEBHOW >XM3HW W MNPaKTUYECKOWN
pestenbHoctn. Ocoboe MecTo B 3TOW CUCTEME 3HaHWM 3aHMMaloT  3NEeMEHTbI
coaepXaHusi, KoTopble cryXaT OCHOBOM Ansd ¢OpMUPOBaHUA NpeacTaBNeHnn o
COBPEMEHHON €CTECTBEHHO-HAYy4YHOW KapTUHE MMUpa U LUEHHOCTHbIX OpUEHTaUMsIX
NNYHOCTK, CNOCOBCTBYHOLLMX F'yMaHn3aumm buonormyeckoro obpasoBaHus.

CTpyKTypmpoBaHue cogepxanna yuebHoro martepumana B nporpamme no éuonorum
OCYLLECTBNEHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUN OO0 OTNMYUTENbHbIX
0COBEHHOCTAX XMBOW Npupoabl, O €€ YPOBHEBOW oOpraHuM3aumm u a3ponwounn. B
COOTBETCTBUN C 3TUM B CTPYKType YyyebHoro npegmeta «buonorus» BblaeneHbl
cnegywowme cogepxatenbHble nuHUK: «buonorma kak Hayka. MeTogbl HayyHOro
no3HaHus», «Knetka kak Guonorudeckas cuctema», «OpraHu3M Kak Ouonorundeckas
cuctema», «Cuctema um MHoroobpasve OpraHM4yeckoro mMupa», «3OBONIOLUMS XKNBOW
npupoabl», « AKOCUCTEMbI U MPUCYLLME NM 3aKOHOMEPHOCTMY.

Llenb wu3yyeHunss yyebHoro npegmeta «buonorna» Ha 6a30BOM ypoBHE —
oBnageHne oby4aloLMMUCS 3HAHUSMU O CTPYKTYPHO-GOYHKLUMOHANbHOW OpraHu3aumm
XMBbIX CUCTEM Pa3HOro paHra u npuobpeTeHne yMeHUn Ucnonb3oBaTb 3TU 3HAHUS NS
rPaMOTHbIX AENCTBUA B OTHOLLEHUN OOBEKTOB XMBOW NPUPOAbI U PELLIEHUS PasNNYHbIX
XM3HEHHbIX Npobem.

[ocTkeHne uenn wmnsydeHus yyebHoro npegmeta «buonorvs» Ha 6asoBom
ypoBHe obecneunBaeTcs pelleHnem cnegyrowmx 3agay:

ocBOeHne oby4arLMMNCa CUCTEMbI 3HAHUA O BUONOMMYECKUX TEOPUSX, YYEHUSIX,
3aKOHax, 3aKOHOMEpPHOCTSX, runoTesax, npaBunax, ChyXawmx OCHOBOWM Ans
opMMpPOBaHNA NpeacTaBlieHU O eCTeCTBEHHO-Hay4YHOW KapTMHE Mupa, O MeTodax
Hay4YHOro NO3HaHWA, CTPOEHUN, MHOroobpa3nmn n 0COBEHHOCTSX XNBbIX CUCTEM Pa3HOro
YPOBHSI OpraHm3auuuv, BblOAKOLWMXCA OTKPbITUSX U COBPEMEHHbIX WCCReAoBaHUAX B
Buonoruu;

dopMMpoBaHMe Yy O0Oy4arLMXCA MNO3HABaTENbHbIX, WHTENMEeKTyanbHbIX W
TBOPYECKMNX CMOCOBHOCTEN B NpoLecce aHanu3a AaHHbIX O NyTSX pa3BuTusa B Guonoruu
Hay4HbIX B3rNs40B, MOen M NOAXOO0B K M3YYEHWUIO XXUBbIX CUCTEM pPa3HOro YPOBHSA
opraHusauuu;



CTaHoOBMNeHne y obyyarowmxcs oden KynbTypbl, PyHKLMOHANBHOW rPamMOTHOCTH,
pasBuUTME YMEHUN OOBACHATb M OUEHMBATb SIBMIEHUS OKPYXXaloLEero mupa XMBOK
nNpuvpoabl Ha OCHOBAHUWN 3HAHWIA N OMbITa, NONYYEHHbIX MPU U3YyYeHUn Guonoruu;

dopmMupoBaHne y obydarowmxca  YMEHUA  UANKCTpUpoBaTb  3HAYeHue
Buonormyecknx 3HaHMM B MpPaKTUYECKOW [OeATenbHOCTM 4erioBeka, pasBuTum
COBPEMEHHbIX MEANLIMHCKNX TEXHOSTOMMIN U arpoBUOTEXHOSOMNN;

BOCNUTaHWe YOBEXOEHHOCTM B BO3MOXHOCTU MO3HAHMA 4YENOBEKOM >KWMBOW
npupoabl, HEO6X0ANMOCTN BEPEKHOIO OTHOLLEHNS K HEN, COBNIOAEHNSA 3TUYECKNX HOPM
npv nposeaeHnn BUoNorMYecknx nccnegoBaHni;

OCO3HaHME LEHHOCTU OMOMOrMyecknx 3HaHMM ONS  NOBbIWEHUS  YPOBHSA
9KOMOrMYeCckon KynbTypbl, 45159 POPMUPOBAHMS HAYYHOTO MUPOBO33PEHMS;

NpUMEHEHNE NPUOOPETEHHBIX 3HAHUA U YMEHUN B MOBCEOHEBHOW >XWU3HWU ONs
OLIeHKM NOCNeacTBMA CBOEW OeATeNIbHOCTM MO OTHOLLUEHWIO K OKpyXawLllen cpefge,
cobcTBEHHOMY 300poBbio, OOOCHOBaHME WU cobnogeHne Mep  NpoUNIaKTUKK
3abonesaHun.

B cucrteme cpepgHero obuwiero obpasoBaHusa y4ebHbIN npeameT «buonorusy,
n3yyaemMbli Ha 6a30BOM YPOBHE, ABNsieTcs o6a3aTenibHbIM y4eOHbIM NPeaMETOM.

Ana mnaydeHus Guonormm Ha 6a3oBOM ypoBHe cpeHero obuwero obpasoBaHus
otBoanTcsa 68 yacos: B 10 knacce — 34 4aca (1 vyac B Hegent), B 11 knacce — 34 yaca
(1 yac B Hegento).



COOEPXXAHUE OBYYEHUA
10 KINACC

Tema 1. Bnonorus Kak Hayka.

Buonornsa kak Hayka. CBa3b 6Guonormm C OOLWECTBEHHBbIMU, TEXHUYECKMMU U
APYrMMWN eCTeCTBEHHbIMU Haykamu, ounocoumen, 3TUKON, 3CTETUKOM 1 npaBoM. Ponb
6vonormn B (POPMUPOBAHMM COBPEMEHHOW HAY4YHOM KapTuHbl Mupa. Cuctema
Bronorn4yecknx Hayk.

MeToabl NO3HAHWUS XMBOW Npupoabl (HabniogeHue, SKCMEepPUMEHT, OnMcaHue,
n3mepeHune, knaccmdukaumns, MogenmpoBaHue, ctatuctmyieckaa obpaboTka gaHHbIX).

JemoHcTpauuum:

MopTpeTbl: Y. dapsuH, I'. Mengenb, H. K. Konbuos, [IxX. YoTcoH n ®. Kpuk.

Tabnuupbl n cxembl: «MeToabl NO3HAHUS XKMBOW NPUPOAbLI».

NabopaTopHble U NnpakTuyeckme padoThbl:

MpakTnyeckasa pabota Ne 1. «/cnonb3oBaHue pasnnyHbiXx METOA0B NP U3yYeHUU
Buonornyecknx o6BHLEKTOBY.

Tema 2. XXuBble cucTeMbl U X opraHu3auus.

Kueble cuctembl (buocmuctembl) kKak npeameTr usydeHus oOuonoruun. OTnvyune
XMBbIX CUCTEM OT HEOPraHNYeCKon NPUpoabI.

CeownctBa bBuocmuctem m ux pasHoobpasume. YpoBHW opraHusauum Guocmucrem:
MONEKYNSAPHbIN, KNEeTOYHbIA, TKaHEBbIA, OpPraHU3MeHHbIW, MNOoNynALMOHHO-BUOOBOW,
9KOCUCTEMHbIN (BuoreoueHoTU4eCKNn), BuocepHbIn.

JemoHcTpauunum:

Tabnuubl n cxembl: « OCHOBHbIE NPU3HAKN XU3HWU», «YPOBHU OpraHn3aumnm XnBon
npupoabI».

O6opynosaHue: mogens monekynel AHK.

Tema 3. XumMnyeckum coctaB U CTPOEHUE KITETKMN.

XUMUYECKUA cOoCTaB  KMNeTKNn. XUMWUYEeCKNe OneMeHTbl:  MaKpOJdfieMEHThI,
MUKpO3rieMeHTbl. Boga n MmHepanbHble BelecTBa.

®dyHKUMM  BOObI U MWHeparbHbIX BewectB B  knetke. [logaepxaHue
ocmoTu4eckoro banaHca.

Benkn. CoctaB n crtpoeHne 6enkoB. AMWHOKUCIOTBI — MOHOMEpbI Oenkos.
HeszameHMMble M 3aMeHUMble aMWUHOKUCHOTbl. AMWHOKUCAOTHBIA COCTaB. YpPOBHMU
CTPYKTYpbl 6erkoBon Monekyrnbl (NepBuvYyHasi, BTOPUYHAA, TpeTUYHas U YeTBepTUYHas
CTPyKTypa). Xumn4deckue ceonctea 6enkoB. buonornyeckme gyHkUnmn 6enkos.

depmeHTbl — Guonornyeckne katanumsatopbl. CTpoeHne epMeHTa: aKTUBHbIN
LeHTp, cybeTpaTHasa cneumdpunyHocTb. KohepmeHTbl. ButamuHbl. OTnnums goepmeHToB
OT HEOpraHM4ecKnx KaTanmsaTopos.

Yrnesogbl: MOHOCaxapuabl (rnwokosa, pubosa n pesokcupunbosa), ancaxapuabl
(caxapo3a, naktosa) W nonucaxapugbl (Kpaxman, [fMKOreH,  uennonosa).
Buonornyeckne yHKUUKM yrnesogos.

Jinnnabl: Tpurnuuepuabl, doconunuasbl, crepouasbl. MaopodunbHo-
rmapodobHble cBoncTBa. buonormyeckune yHkumm nunuaoB. CpaBHeEHME YrieBOAOB,
6enkoB 1 NUNNO0B Kak UCTOYHMKOB SHEPTUU.



HyknenHosble kucnotel: AHK v PHK. Hykneotuabl — MOHOMepbI HYyKNenHOBbIX
kncnot. CtpoerHne n dyHkumm OHK. CtpoeHve un dyHkumn PHK. Buagbl PHK. ATO®:
CTpoeHue 1 PyHKUUN.

LUutonorns — Hayka o knetke. KnetoyHas Teopus — npumep B3anMOOENCTBUS
naen n akToB B HAy4YHOM Mo3HaHuK. MeToabl N3y4eHUs KIeTku.

KneTtka kak uenocTHas xuBasi cuctema. OOwme npusHakM KreTok: 3aMKHyTas
HapyxHas memMbpaHa, monekynbl [JHK kak reHeTuyeckun annapart, cuctemMa CuHTesa
Benka.

Tunbl KNETok: aykapuoTnyeckas n npokapuotnyeckass. OcobeHHOCTU CTPOeHuUs
npokapuoTuyeckon knetkn. KnetoyHas cteHka Gaktepuin. CTpoeHne aykapnoTuU4ecKkom
KneTkn. OCHOBHbIE OTNIMYUNSA PACTUTENBHON, XXKUBOTHOW N TPUBHON KNETKMW.

[MOBEPXHOCTHbIE CTPYKTYpPbl KIETOK — KNeToyHas CTeHKa, [MMKOKaIuKe, WX
dyHKkumn. MNnasmaTtmnyeckass membpaHa, eé cBoncTBa M yHKUuMK. LluTtonnasma n eé
opraHouabl. OpgHomeMbpaHHble opraHougbl kneTtkn: JMC, annapaT [onbaxw,
nn3ocombl.  [loflyaBTOHOMHbIE — OpraHouAbl  KNeTKU:  MUTOXOHAPWUKW,  nnacTuabl.
MpoucxoxaeHne MUTOXoHAPUM 1 Nnactug. Buabl nnactma. HemembpaHHbie opraHonapl
KNeTkn: puBOCOMBI, KNETOYHbIA LEHTP, LEHTPUOMN, PECHUYKU, XKIYTUKN. PyHKUUK
opraHongoB KneTku. BknoyeHus.

Aopo — perynatopHbli UeHTp kneTkn. CTpoeHune sagpa: agepHass obornoudka,
Kapuonnasma, XpoOMaTUH, S4PbILLKO. XPOMOCOMbI.

TpaHCcnopT BELLECTB B KNeTkKe.

OemoHcTpauuu:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. WeaHH, M. WnengeH, P. Bupxos, k. YOTCOH,
®. Kpuk, M. Yunkunc, P. ®paHknuH, K. M. bap.

HAunarpammbl: «PacnpegeneHme XMMUYECKUX 3NIEMEHTOB B HEXMBOW Npupoae,
«PacnpegeneHne xMMn4ecknx afieMeHTOB B XXMBOW NpUpoAE».

Tabnuubl n cxembl: «llepuognyeckaa Tabnuua XUMUYECKUX INEMEHTOBY,
«CTpoeHue monekynbl Boabl», «bunocnHtes 6enka», «CTpoeHne Monekynbl Genkay,
«CTtpoeHune pepmeHTar, «HyknenHosble kucnotbl. QHK», « CTpoeHne monekynbl AT®»,
«CTpoeHue aykapuoTudeckom Krnetkm», «CTpoeHue XMBOTHOM KneTkn», «CTpoeHue
pacTuTenbHoOm Knetkn», «CTpoeHne npokapuoTudeckon knetkm», «CTpoeHue sagpa
KNneTkn», «Yrnesoabl», «Jiunuas».

O6opynoBaHne: CBETOBOM MMUKpOCKoN, obopyaoBaHue Ans  npoBeAeHus
HabnOeHUn, UN3MEpPEeHUn,  IKCMEPUMEHTOB, MUKporpenapaTtbl  pacTUTENbHbIX,
XMBOTHbIX N BakTepuanbHbIX KNEeTOoK.

JNa6opaTtopHble U npakTuyeckme paboTbl:

JTabopatopHas pabota Ne 1. «M3yyeHMe KaTanUTUYECKOM aKTUBHOCTM
depMeHTOB (Ha NpumMepe amunasbl U KaTanasbl)».

JTabopaTopHas paboTta Ne 2. «/3yvyeHne CTpoeHNs KNeToK pacTeEHUN, XXMBOTHbLIX U
GakTepuii NO4 MUKPOCKOMOM Ha rOTOBbIX MUKpOMNpenapaTtax U Ux onMcaHme».

Tema 4. XXnsHeneATeNbHOCTb KNETKU.

O6meH BelecTB, unu metabonuam. AccuMmunauusa (nnacTtnyeckui obmeH) u
ancenmunauusa - (sHepreTudecknn obmeH) — [aOBe  CTOPOHbl  €AMHOro  npolecca
meTabonuama. Ponb 3aKOHOB COXpPaHEHWA BeLWeCTB W 3HeprMM B MNOHMMaHuu
meTabonmama.



Tunbl obMeHa BellecTB: aBTOTPOMHbIN U reTepoTpodHbIN. Ponb hepmeHTOB B
obMeHe BeLecTB U NpeBpaLleHNN SHEPTUN B KNETKE.

doTocnHTes. CeeToBasi U TeMHoBas hasbl poTOCUHTE3A. Peakumm ooTOCMHTES3a.
O PeKkTMBHOCTL (oTocMHTE3a. 3HayeHuMe OTOCUHTE3a ANA XU3HM Ha 3ewmne.
BrnvsiHne ycnosui cpegbl Ha OTOCUHTES N CNOCOObLI NOBbLILLEHUST €ro NPOAYKTUBHOCTH
Y KYNbTYPHbIX pacTEeHWUN.

XemocuHTe3. XemocuHTesupyowme O6akTepun. 3HavyeHne XemocuHTe3a [Ans
XWN3HN Ha 3emne.

OHepreTuyeckmn obmeH B krneTke. PacwenneHve BeLLECTB, BblaeneHne wu
aKKyMynuMpoBaHMe 3JHeprum B KneTke. JTanbl 3HepreTnyeckoro obmeHa. [mukonus.
BpoxeHne wn ero Buabl. KucnopogHoe OKUCREHME, WAW  KINETOYHOE [blXaHue.
OxkucnutenbHoe ocdopunmnpoBaHmne. PPEKTUBHOCTb IHEPrETUYECKOrO 0OMeHa.

Peakuuun maTtpunyHoro cuHtesa. 'eHeTnyeckas nHpopmaumsa n JHK. Peanusauyus
reHeTn4yeckon uHgopmaumm B KneTke. [eHeTudeckMin Koo W ero CBOWCTBA.
TpaHckpunumusa — maTpuyHbin cuHTe3 PHK. TpaHcnauus — 6uocuHTes 6enka. OTanbl
TpaHcnsumn. KognposaHne ammHokmncnoT. Ponb pubocom B BrocuHTese 6enka.

HeknetouHble ¢opMbl XU3HM — BUpYyCbl. VcTopust oTkpbiTua Bupycos (. W.
MBaHoBCKMIn). OCOBEHHOCTN CTPOEHUSA U XKUIHEHHOTO UuKIa BUpPYCcoB. bakTepuodaru.
BonesHn pacTeHuin, XMBOTHbIX W YernoBeka, Bbl3blBaeMble Bupycamu. Bupyc
nMmmyHogeduumnta JYenoseka (BUY) — Bosbyautens ClAOa. ObpaTtHasa TpaHckpunums,
peBepTasa u nHterpasa. NpodumnakTnka pacnpocTpaHeHUs BUPYCHbIX 3aboneBaHuni.

OemoHcTpauuu:

MopTtpeTsl: H. K. Konbuos, . N. MBaHosckun, K. A. Tumupsses.

Tabnumubl n  cxembl: «Tunbl nuTaHusa», «Metabonuamy, «MuToxoHapusy,
«OHepreTudeckum obmeH», «Xnoponnact», «®doTtocmHTE3», «CTpoeHne [OHK»,
«CTpoeHne n dyHKUMOHMpoBaHUe reHa», «CuHTe3 6Genkar», «leHeTU4eckun koay,
«Bupycbl», «baktepuodgarn», «CTpoeHMe U Xu3HeHHbiM uukn Bupyca Cll[a,
6aktepuodbaray, «Pennukauna OHK».

O6opynoBaHue: Mogenuv-annnukaumm «YasoeHne [OHK u  TpaHckpunuusy,
«buocuHTes 6enka», « CTpoeHune kneTkny», moaernb cTpykTypbl JHK.

Tema 5. PaamHOXeHUe n nHauBuAayanbHoe pa3ButTue opraHM3mMoB.

KneToYHbIN UMK, NN XXU3HEHHbIN LMK KneTkn. MHTepdasa n mntoa. lNpoueccsl,
npoTtekawwue B WHTepdase. Pennukauma — peakums maTpuyHoro cuHtesa [HK.
CTtpoeHune xpomocoM. XpOMOCOMHbLIN Habop — kapuoTtun. QunnaongHbii U rannouaHbIn
XPOMOCOMHbIe Habopbl. Xpomatuabl. LiuTonornyeckne OCHOBbI Pa3MHOXEHUS WU
WHOMBUAYANbHOIO Pas3BMTUS OPraHN3mMoB.

[enexne kneTkn — mnto3. Ctagmm muto3sa. lNpoueccol, Nponcxogswme Ha pasHbiX
cTagmsix Mutosa. bruonornyeckui cmbicn MmTo3a.

Mporpammupyemas rméens KNeTkn — anonTos.

dopMbl  pasMHOXeHU opraHu3amoB: Gecronoe wn nonosoe. Buabl 6ecnonoro
Pa3MHOXEHUsA:  [eneHve HaaBoe, [MOYKOBAHME  OO4HO- UM MHOFOKIETOYHbIX,
cnopoobpasoBaHue, BeretaTMBHOE pa3MHOXeEHWE. VICKYCCTBEHHOE KIOHMPOBaHUE
OpraHM3MoB, ero 3HayYeHue ang cenekunu.

lMonoBoe pa3MHOXeHue, ero oTnn4nga ot ecnonoro.



Menos. Cragum wmenosa. [lpouecchbl, npoucxogsuwme Ha CcTagusix Menosa.
MoBegeHue xpomocom B Menose. KpoccuHroBep. buonornyecknin cMmbiCii U 3Ha4YeHue
Menosa.

FameToreHe3 — npouecc obpaszoBaHNA MOMOBbLIX KIETOK Y XMBOTHbIX. [Monosble
Xenesbl: CEMEHHUKN N anyHukn. ObpasoBaHMe U pas3BUTUE MOSOBLIX KNETOK — ramet
(cnepmato3oung, anuekneTka) — cnepmartoreHe3 u oBoreHe3. OcoBeHHOCTUM CTPOEeHUs
ANLEKNEeTOK 1N cnepmaTtodongoB. OnnogoTeopeHune. NapTeHoreHes.

MHouBugyanoHoe  pasButme  (OHTOreHes).  OMOpuoHanbHOe  pasBuTUE
(ambpuoreHes). JTanbl 3IMOPUOHANBHOrO pPa3BUTUS Yy MO3BOHOYHLIX >KMBOTHbIX:
Apobnenune, racTpynsaumsi, opraHoreHes. [locTambpuoHanbHoe pasBuTue. Tunbl
NOCTAMBPUOHANBHOIO Pa3BUTUS: NPAMOE, Henpsamoe (NMMYMHOYHOE). BnnsiHme cpeabl Ha
pa3BUTUE OpPraHM3mMoB, hakTopbl, CNOCOBGHbIE Bbi3biBaTb BPOXAEHHbIE YPOACTBA.

PocT u passutme pacteHmnin. OHTOreHes LBETKOBOrO PacTEHNSA: CTPOEHNE CEMEHM,
cTaguun passuTus.

OemoHcTpauuu:

Tabnumubl ©n  cxembl: «POpMbl  pa3MHOXEHUS1  OpraHM3MoBy», «[lBoMHOE
OnnoaoTBOPEHNE Y LIBETKOBbIX pacTeHuny, «BeretatmBHoe pasmMHOXeHUe pacTeHuny,
«[Jenenune knetkn 6aktepuny, « CTpoeHne nosioBbIX KNeTok», « CTpoeHne XpoOMOCOMBbI»,
«KnetouHbin umkny», «Pennukaumsa OHK», «Muto3», «Menos», «[lpsmoe n Henpsimoe
pas3sutney», «lameToreHe3 y MMekonuTawWmMx M 4enoBeka», «OCHOBHble cTagun
OHTOreHesay.

O6opynoBaHue: MMKpPOCKON, MUKponpenaparbl «CnepmaTto3ongbl
MIeKonuTawLleroy, «Anueknetka mnekonuTawlwero», «KapuokmHes B KneTkax
Kopeluka nyka», MarHuTHasi mogenb-annnukauma «[eneHne knetkm», mogens [OHK,
MoJenb MetagasHOM XPOMOCOMbI.

NabopaTopHble u NnpakTuyeckme padoThbl:

JlabopaTopHaa pabota Ne 3. «HabniogeHne MuTo3a B KNeTKax KOHYMKA KOpeLlKa
nyka Ha roToBbIX MUKponpenapaTtax».

JTabopaTopHas paboTta Ne 4. «M3ydyeHne CTpoeHus NONOBbIX KNETOK Ha rOTOBbLIX
MUKponpenapaTax».

Tema 6. HacneacTBeHHOCTb U U3BMEHYUMBOCTb OPraHU3MOB.

MpeomeTt n 3agadn reHeTukn. Nctopust passutus reHeTukn. Ponb uuTonorum m
amMOpuonorMm B CTaHOBMEHUN FTEHETUKN. BKknag poCCUMACKMX N 3apyOexHbIX YYEHLIX B
pa3sutne reHeTukn. MeToabl reHeTukn (rMBPUOONOrMYECKUN, LIUTOrEHETUYECKUN,
MonekynsipHo-reHeTnyeckun). OCHOBHble reHeTudeckne noHATUA. [eHeTuyeckas
CMMBOJIMKA, UCMNOSIb3yEMas B CXEMaX CKpEeLLBaHUMN.

3aKOHOMEPHOCTU HacneaoBaHUA MPU3HAKOB, YCTaHoBMNeHHble . MeHgenewm.
MoHornbpmngHoe ckpewimBaHue. 3akoH egunHoobpasus rmbpuaoB NepBOro MOKOSEHUS.
MpaBnno gOMMHUPOBaHUSA. 3aKOH pacLlenneHnsa Npu3HakoB. MnoTesa YMCTOThI raMerT.
MonHoe 1 HeNnoNHoe JOMUHUPOBAHME.

OnrmbpuaHoe ckpewmBaHue. 3akOH HE3aBMCUMMOrO HacnegoBaHWUsl MPU3HaKOB.
LinToreHeTnyeckne  OCHOBbI  OUrMOPUOHOrO  CKpewmBaHudA.  AHanuaupytoulee
cKkpewmBaHme. Mcnonb3oBaHMe aHanuM3vpylowero CKpewmuBaHua Ana onpeaeneHus
reHoTmna ocobw.

CuenneHHoe HacnepoBaHue npusHakoB. Pabota T. MopraHa no cuenneHHomy
HacrnegoBaHUIO reHoB. HapylueHne cuenneHns reHoB B pesyrbTaTe KpOCCUHIoBepa.



XpoMocoMHas Teopus HacneacTBEHHOCTU. [[eHeTn4eckme KapTbl.

leHeTuka nona. XpoMOCOMHOe onpegeneHve norna. AyToCOMbl W MOSMoOBble
XpoMmocoMbl. [OMorameTHble W reTeporameTHble opraHuambl. HacneposaHue
NPWU3HaKOB, CLEMMEHHbIX C MOSIOM.

MN3meH4mBOCTb. Buabl M3MEHYMBOCTU: HeHacneacTBeHHast U HacneacTBEHHas.
Ponb cpenbl B HeHacneacTBEHHON N3MEHYNBOCTW. XapaktepucTtuka
MOONUKALMOHHON W3MEHUYMBOCTU. BapuaumoHHbIM psig M BapuaunmoHHasa KpuBas.
Hopma peakumn npusHaka. KonnmyecTBeHHblE U Ka4YeCTBEHHbIE MPU3HAKM U UX HOpMa
peakuumn. Ceoncrtea MogmpMKaLUMOHHON N3MEHYMBOCTMN.

HacnenoctBeHHasd, wWnu  reHotunuyeckasi, W3MeH4YmBocTb. KomOuHaTmBHas
n3MeH4YMBOCTb. Menos n nonoBon Npouecc — oCHoOBa KOMOMHATUBHOW M3MEHYNBOCTM.
MyTtaunoHHas u3MeH4mBoCcTb. Knaccudumkauna myTtauun: reHHble, XPOMOCOMHbIE,
reHoMHble. Yactota W nNpUYUHBbI  MyTauun. MyTtareHHble pakTopbl.  3akoH
roMOJSIOrMYECKUX PSAOB B HacneacTBeHHoW nameH4msocty H. V. BaBunosa.

BHesigpepHasa HacneacTBEHHOCTb Y UBMEHUYNBOCTbD.

leHeTuka 4yenoBeka. Kapumotmn 4yenoBeka. OCHOBHblE MeTOObl TFEHETUKM
yerioBeka: reHeanormyeckun, ONMU3HELIOBbIA, LUTOr€HETUYECKU, OUMOXUMMYECKUN,
MOReKynspHo-reHeTuyecknn. CoBpemMeHHoe onpefeneHne reHotuna: NosIHOreHOMHoe
CEKBEHMpOBaHWE, TreHOTUNMpoBaHne, B TOM u4ucrne c¢ nomouwlbto [MLP-aHanuaa.
HacnegctBeHHble  3aboneBaHusi  4enoBeka: reHHble 0Oone3Hun, 6ones3Hn ¢
HacneaCcTBEHHOW NPeapacrnonioXeHHOCTbO, XPOMOCOMHbIe Gone3Hn. ComaTndeckue n
reHepaTuBHble MyTauuu. CTBOMoBble KneTku. [MpuHUMNbLI 300poBOro obpasa XWU3HW,
ANArHoCTUKN, MNPOMUIAKTUKM U feYeHust reHeTndeckux ©OonesHen. Meaunko-
reHeTunyeckoe KOHCYNbTUPOBAHME. 3HayeHune MeONLMHCKOM reHeTUKn B
npenoTBpaLLEHMM N NEYEHNN rEHETMYECKMX 3aboneBaHnin YenoBeka.

OemoHcTpauuum:

Moptpetbl: . MeHgenb, T. MopraH, . ge ®dpus, C. C. YetBepukos, H. B.
TumodpeeB-Pecosckun, H. . Basunos.

Tabnuubl 1 cxembl: «MOHOrMOGPUOHOE CKpewMBaHME U €ro UuToreHeTmyeckas
OCHOBa», «3aKkoH pacLlensieHns U ero uUMToreHeTudeckasd OoCHoBay», «3aKOH YMCTOThI
rameT», «durmbpuaHoe ckpelwmBaHmey, «LlMTonornyeckme OCHOBbI AUrMOPUOHOro
ckpewmBaHngay, «Menos», «BsaumopoencrTBne annenbHblIX reHoB», «[eHeTuyeckune
KapTbl pacTeHWW, XMBOTHbIX M 4YernoBeka», «leHeTMka nona», «3akOHOMEPHOCTU
HacnegoBaHusl, CUENNIEHHOMO C NosiomM», «KapnoTtunbl yenoBeka M XUBOTHbIX», «Buabl
nameHymBoctTny», «MogudukaumoHHaa Wn3MeHYnBOCTbY», «HacnegosaHue pesyc-
dakTopar, «['eHeTuka rpynn kpoBuy, « MyTaunmoHHas N3MEHUYNBOCTbY.

O6opynoBaHue: Moaenu-anninkaumm «MoHornbpngHoe CKpeLymBaHuney,
«HenonHoe  gomuHupoBaHue»,  «durmbpuagHoe  ckpewmBaHuey,  «llepekpéct
XPOMOCOM», MWKpPOCKON W MmukponpenapaT «[posodunay» (Hopma, mytauum copmbl
KpbINbEB 1 OKpacku Tena), repbapuin «Opox NnoCeBHOM».

JNlaGopaTtopHbie U npakTu4yeckne padboTbl:

JTabopaTtopHass pabota Ne 5. «W3yyeHne pesynbTatoB MOHOMMOPUOHOMO U
ANTMBPUAHOro CKpeLwmBaHus y Apo30odurbl Ha FOTOBLIX MUKponpenapaTaxy.

JTabopatopHaa pabota Ne 6. «M3ydeHne MOAUMDPUKALMOHHON M3MEHYMBOCTH,
NoCTpoOeHE BapuaLNoOHHOIo psiga U BapnaLMOHHOM KPUBOW».



JTabopaTtopHass pabota Ne 7. «AHanu3 myTaumn y Apo30dusibl Ha rOTOBbIX
MUKponpenapaTax».

MpakTtnueckasa pabota Ne 2. «CocTtaBneHne n aHann3 poaoCOBHbIX YENOBEKay.

Tema 7. Cenekuus opraHnamoB. OCHOBbI 6uoTexHonorun.

Cenekumst kak Hayka M npouecc. 3apoxaeHue cenekumm wn aoMecTukauus.
YyeHne H. V. BaBunoBa 0 uLeHTpax NPOUCXOXOEHUA U MHOroobpasns KynbTYpHbIX
pacTeHuin. LleHTpbl nponcxoxaeHnsa oMallHNX XNBOTHbIX. CopT, nopoaa, WTaMMm.

CoBpemeHHble MeToabl cenekumn. MaccoBbii U MHAMBMAYanbHbIA OTOOPLI B
cenekuum pacteHMin Kn  XKmBoTHbIX. OueHka aKkcTepbepa. bnmskopoacTBeHHoe
cKpelwimBaHme — MHopuanHr. Yncrtasa nuHus. CKpelumBaHue YNCTbiX NUHUK. [eTeposuc,
unn mmbpugHaa cuna. HepoacTBeHHoe ckpelwmBaHue — ayTopuauHr. OtaanéHHas
rmbpuamnsaumnsa n eé ycnexu. VICKyCCTBEHHbIA MyTareHe3 M nosiyyeHue nonvniongos.
HOoCTMXEeHUs cenekunm pacTeHNn, XXMBOTHBLIX U MUKPOOPraHM3MOB.

BbuotexHonorms kak oTpacnb npou3BoacTBa. [eHHaa WHXeHepusi. JTanbl
co3gaHnsa pekomouHaHTHon [JHK 1 TpaHcreHHbIX opraHmM3amoB. KneTtouHas uHXeHepus.
KnetouHble KynbTypbl. MWKpPOKNOHanbHOE pasMHOXeHWe pacTeHun. KnoHupoBaHue
BbICOKOMPOAYKTMBHbLIX  CEJIbCKOXO3ANCTBEHHbLIX  OPraHM3MoOB.  JKOSIOTMYECKME W
aTuyeckne npobnembl. MO — reHeTUYECKM MOANPULMPOBAHHbIE OPraHU3MbI.

[eMoHcTpaunn:

MopTpeTbl: H. N. BaBunos, . B. MnuypuH, I'. [1. KapneueHko, M. ®. MsaHosB.

Tabnuubl n cxembl: KapTa «LeHTpbl npoucxoxgeHna u  MHoroobpasus
KyNnbTYpPHbIX pacTeHun», «llopogbl AOMalLHUMX XMBOTHbIX», «CopTa KynbTYpPHbIX
pacteHuny, «OTgoanéHHas rmbpuamsaumsa», «PaboTtbl akagemuka M. ®. VBaHoBay,
«Monunnongus»,  «Ob6bekTbl  BuoTexHonormm»,  «KnetouyHble  KynbTypbl W
KNOHUpoBaHue», « KOHCTpynpoBaHMe 1 NeEPEHOC reHOB, XPOMOCOM».

O6opyanoBaHue: Mynsku MAogoB UM KOPHENSIOAoB AMKUX QOPM U KyTbTYPHbIX
copToB pacTeHuin, repbapuin « CenbCKOXO3ANCTBEHHbIE PACTEHNSAY.

JNaGopaTtopHbie U npakTu4yeckme paboTbl:

Okckypeunsa « OCHOBHblE METOAbI U AOCTMXKEHUSA CENEKUNN PACTEHUN M KUBOTHbBIX
(Ha cenekuMOHHYIO CTaHUMIO, MNNEMEHHYI depMy, COpTOUCMbITaTENbHbIA Y4acToOK, B
TennM4Hoe X0391CTBO, NabopaTopuio arpoyHMBEPCUTETA UM HAYYHOTO LLEeHTPa)».

11 KINACC

Tema 1. OBONOLMOHHAA Buonorus.

MpeanocbIfnkM BO3HUMKHOBEHWS 9BOSTOLMOHHOM TEOPUN. DBOMIOLNOHHAA Teopus 1
e€ mecto B Guonormn. BnunsHue 3SBOMNIOLMOHHOW TEOpMM Ha passuTue Ouonormm u
APYrnux HayK.

CeupgetenbctBa  aBonwouun.  ManeoHTonornyeckne:  nNocnenoBaTenbHOCTb
NoABNEHNs BWOOB B ManeoHTONOrMYecKoOM NeTonucKn, nepexogHble  dPopMbl.
Buoreorpadguyeckume: cxoacTso u pasnuyume ayH n grop MaTepmukos U OCTPOBOB.

OMbpuornormyeckme: CXoAcTBa W pasnmMyuus  9MOPUMOHOB  pasHbiX  BMAOB
NO3BOHOYHbIX.  CpaBHUTENbHO-aHAaTOMUYECKME:  FOMOJSIOTUYHbIE,  aHaNoOrn4YHbIE,
pyOMMEHTapHble OpraHbl, artaBm3mbl. MonekynsapHo-6noxmmmyeckme: CXOL4CTBO
MEXaHM3MOB HaCneACTBEHHOCTM U OCHOBHbIX MeTabonuyeckux nytem Yy BCeX
OpraHn3mos.



OBontoumoHHas Teopus Y. [apeuHa. Npeanocbinkn BO3HUKHOBEHMSA OapPBUHM3MA.
[BvXywne cwunbl aBonouMm BMAoB No [apBuHy (M30ObITOYHOE pa3MHOXEHWEe npu
OrPaHU4YEHHOCTU  PEecypcoB,  HeonpedenéHHaa  uameHuYmBocTb, 6Oopbba  3a
CYyLLIECTBOBaHME, €CTECTBEHHbIN OTOOP).

CuHTeTuyeckas Teopus apositoumn (CT3O) n eé OCHOBHbIE MOMOXEHUS.

Mukpoasontouus. Nonynauna Kak eguHuLa BMaa 1 9BONIOLMUK.

Aemxyuwime cunbl (aktopbl) 3BonwouMn BuOoB B npupode. MyTaunoHHbIN
npouecc 1 KOMBUHATMBHAA U3MEHYMBOCTb. [1ONynALMOHHbIE BOSMHBI U Apend reHos.
N3onsaumna n murpauus.

EctectBeHHbIN 0OTOGOp — HanpaBnswowun  d¢aktop  asonwoumn.  PDPopmbl
€eCTeCcTBEHHOro oTbopa.

MprcnocobneHHOCTb  OpraHM3MoB  Kak  pesynbTaT  aBonouuun.  [NMpumepsl
npucnocobneHnn y opraHnamoB. ApoMopdo3bl U nanoaganTtaumu.

Bua v BugoobpasosaHue. Kputepumn Buaa. OCHOBHblE hOpMbl BUAOOOpa3oBaHUS:
reorpaguyeckoe, 3KoNornyeckoe.

Makpoasontoums. dopmbl 3BONIOLMNN: domneTnyeckas, OVBEpPreHTHas,
KOHBEepreHTHas, napanneneHas. HeobpaTtnmocTb 3BONIOLUN.

MpoucxoxageHne oOT HecneuvanuanpoBaHHbIX npeakoB. [lporpeccupytowas
crneunanusaumd. AgantmeHas pagnaumsi.

JemoHcTpauunum:

MopTtpeTbl: K. JInnHen, XK. b. Nlamapk, Y. OapsuH, B. O. Koanesckun, K. M. Bap,
Q. lNekkenb, ®. Monnep, A. H. CesepuoB.

Tabnuubl 1 cxembl: «Pa3BuTUE OpraHM4eckoro mMupa Ha 3emne», «3apogbiln
MO3BOHOYHbLIX XXMBOTHbIX», «ApxeonTepukc», «Popmbl GOpbObl 3a CyLlEeCTBOBAHUEY,
«EcTtectBeHHbI 0TBOP», «MHOroobpasne coptoB pacteHun», «MHoroobpasue nopop
XMBOTHbIX»,  «[lonynauuny», «MyTaunoHHass U3MEH4YMBOCTb», «APOMOpPKO3bIy,
«Mguoapantauumny», «Obwan gereHepauus», «ABwxkywme cunbl asonoummny, «Kapta-
cxema MapwpyTta nytewectsua Y. [apBuHay, «bBopbba 3a cyulecTBoBaHUEY,
«MpucnocobneHHOCTb OpraHn3moBy, «leorpaguyeckoe B1aoobpasoBaHue»,
«JKonoruyeckoe BugoobpasoBaHune.

O6opynoBaHue: KONMeKUMss HacekoMbIX C pasfnyHbIMW TUNaMKU OKpacku, Habop
nnoaoB M cemsiH, konnekums «lpumepbl 3aWmUTHBIX NPUCMIOCOBNEHNN Y XMUBOTHBIXY,
mogenb «OCHOBHbIE HanpaBneHus 3Bonouun», o0O0bEMHas wmopenb «CTpoeHune
rOSIOBHOIrO MO3ra NO3BOHOYHbIXY.

Buoreorpadguyeckas kapta mupa, konnekums «Popmbl COXPaHHOCTU UCKOMAeMbIX
XMBOTHbIX M pacTeHu», mMoaenb annnukauusa «lepekpECT XpPOMOCOMY», BriaXHble
npenapatbl «Pa3BuTne Hacekomoro», «Pasutve nArywku», MuKpornpenapaT
«[posocunay (Hopma, MyTauumn opMbl KPbINTbEB U OKPaCKM Tena).

NabopaTopHble u npakTnyeckne paboThbl:

JTabopaTtopHass pabota Ne 1. «CpaBHeHMe BMOOB MO Mopdonorndeckomy
KpUTEPUIO».

JlabopatopHaa pabota Ne 2. «OnucaHue npmucnocobneHHOCTn opraHmama n eé
OTHOCUTENbHOrO Xapakrepay.

Tema 2. Bo3HUKHOBeHMe 1 pa3BUTUE XKU3HU Ha 3emne.

[loHay4yHble npeacTaBreHMss O  3apoXAeHUW >XU3HW. HaydHble rmnoTtesbl
BO3HWKHOBEHUSA XM3HU Ha 3emne: abuoreHes 1 naHcnepmus. XmmMmmyeckasi 9Bomouus.



ABWNOreHHbIN CUHTE3 OPraHNYEeCKUX BELLLECTB U3 HEOPraHMYeCcKnx. JKCnepuMeHTanbHoe
noaoTBEPXAEHNE  XMMMUYEcKoM aBonwumn. HavanbHble 3Tanbl  Guonornyeckom
agontoumn. mnotesa PHK-mupa. ®opmupoBaHne MemMbpaHHbIX CTPYKTYp W
BO3HMKHOBEHME TMpPOTOKNeTkU. [lepBble KneTkm wn wux asonoumsa. dopmmupoBaHue
OCHOBHBbIX rPYNM XXUBbIX OPraHU3MOB.

PasButne xm3Hnm Ha 3emne no spam M nepuopam. Katapxen. Apxeunckas u
npoTepo3onckas apbl. [Maneosorickasn apa n eé nepuoabl: KEMOPUNCKUIA, OPAOBUKCKUN,
CUITYPUNCKNIW, OEBOHCKNIN, KAMEHHOYIOMbHbIN, NEPMCKUN.

Me3so3omnckada apa n e€ nepuoabl: TPMacoBbIn, KOPCKNN, MENOBOW.

KanHosonckass 9pa W €€ nepuodpl:  nNaneoreHoBbld,  HEOreHoBbIN,
aHTPOMOreHoBbIN.

Xapaktepuctuka knuMmata W reofnorndyeckux npoueccoB. OCHOBHble 3Tanbl
3BOSIOUMM PaCTUTENBHOMO N XXMBOTHOIO Mupa. ApoMopo3bl Y pacTEHUN U XKUBOTHbIX.
MosiBneHwe, pacuBeT u BbIMUPAHME TPy XXMBbIX OPraHN3MOB.

Cuctema oOpraHMYecKoro Mupa Kak oTpaxeHue aBonouun. OCHOBHbIE
cucTemaTudeckme rpynnbl OpraHn3MoB.

OBonuMsa 4enoseka. AHTpononornsa Kak Hayka. PasButne npeactaBreHuin o
nponcxoxaeHnn vyenoseka. MeTtoabl n3yyeHnsa aHtponoreHeda. Cxo4cTBa M pasnuyuns
YyenoBeKa M XMBOTHbIX. CuCTEMATUYECKOE MONOXEHME YENoBeKa.

Asmxywme cunbl (daktopbl) aHTponoreHe3a. HacneactBeHHass UISMEHYMBOCTb U
€CTecTBeHHbI 0T6op. O6LIeCTBEHHLIN 06pa3 XWU3HW, U3rOTOBMIEHME OPYyAUA Tpyaa,
MbILUSIEHNE, PEYb.

OcCHOBHblE CTaguMM M BETBM 3BOSOUMKM YerioBeKa: aBCcTpanonuteku, Yenosek
ymensin, Yenosek npsmoxogswimn, Yenosek HeangepTtanbCkuin, YenoBek pasyMHbIN.
Haxoaku mckonaemMblx OCTaTKoB, BpeMsi CyLLeCTBOBaHUSA, obnactb pacnpoCTpaHeHus,
006BEM roniloBHOro Moara, obpas XXnsHu, opyauns.

Yenoseyeckne pacbl. OCHOBHble BonblUMe packl: eBponeovaHasa (eBpasnnckas),
Herpo-aBcTpanovngHasa (sKkBaTopuanbHas), MoHroniongHas (asmaTcKo-amepuKaHcKas).
UepTbl npucnocobneHHOCTM npeactaBUTENEn 4YenoBevyecKUx pac K yCroBUAM
cywiectBoBaHus. EQUHCTBO YenoBeyeckunx pac. Kputuka pacmama.

OemoHcTpauuum:

MopTpeTbl: ®. Pean, I1. Nactep, A. N. OnapuH, C. Munnep, I'. KOpu, Y. JapsuH.

Tabnuubl U cxembl: «Bo3HukHOBeHMe ConHe4yHoW cuctembl», «PasButue
OpraHn4eckoro Mupay, «PactutenbHas KneTkay, «>KnBoTHas KneTkay,
«lMpokapuoTnyeckass knetka», «CoOBpeEMEHHas CUCTEMa OpraHMYecKkoro mupa,
«CpaBHEHME aHaTOMUYECKMX YepT CTPOEHUA YernoBeka U 4YenoBekoobpasHbiX
06e3bsaH», «OCHOBHble MecCTa ManeoHTONOMMYECKUX HaxoOoK NPeaKkoB COBPEMEHHOrO
yenosekar, «[peBHenwmne nogn», «pesHune noan», «lepBble COBPEMEHHbIE NOANY,
«YenoBeyeckne pachbl».

O6opynosaHue: mynsxn «lMponcxoxaeHve yenoseka» (BLOCTbI aBcTpanonureka,
NUTEKaHTpoNa, HeaHA4epTanbLa, KPOMaHbOHLUA), CNEnkM UM M3obpaxeHus KaMeHHbIX
opyaumn nepBO6GbLITHOMO yernoseka (kaMHW-yonnepsl, pybuna, ckpebna),
reoxpoHonornyeckass Ttabnuua, konnekumsi «POpMbl  COXPaHHOCTM  UCKOMAEMbIX
XWBOTHBIX U PaCTEHUN».

NabopaTtopHble U npakTu4eckme paboTbl:



Mpaktnyeckaa padota Ne 1. «/3yyeHne wucCKONaemblX OCTATKOB pacTeHUr W
XWMBOTHbIX B KONJTEKLUSXY .

OKCKypCcusa «IBOMIOLMS OpraHn4yeckoro mupa Ha 3emne» (B €CTeCTBEHHO-
HayYHbIN UK KpaeBeavYeCKNin My3en).

Tema 3. OpraHusmbl 1 OKpyXXaloLiasa cpeaa.

JKonorma Kak Hayka. 3ajaunm u pasgensl akonormn. MeTtoabl 3KOSOrMYeckmx
nccnegoBaHnin. KONorm4eckoe MMpoOBO33pEHNE COBPEMEHHOMO YerioBeka.

Cpegbl 00OMTaHMA OpraHM3MOB: BOAHAas, Ha3eMHO-BO3[yLUHas, MOYBEHHas,

BHYTPMOpPraHM3MeHHas.

Jkonormyeckme  daktopbl.  Knaccudukaumsi  9Konormdeckux  dpakTopos:
abuoTtunyeckne, BUoTNYECKME N aHTPOMOreHHble. [JeNcTBMe 3KONOrmMYecknx hakTopoB Ha
OpraHu3mbl.

AbBuoTtnyeckme akTopbl: CBET, TemnepaTtypa, BRaXHOCTb. PoTonepuoamsm.
MpucnocobneHns opraHM3MoB K OENCTBUIO abmoTuyecknx caktopoB. buonorndeckme
PUTMBbI.

BuoTtuyeckne aktopel. Buabl GUOTMYECKMX B3aMMOAENCTBUIA: KOHKYPEHLMS,
XULWHNYECTBO, CMMOMO3 u ero opmbl. [Mapasntnam, koonepauusi, MyTyanusm,
KOMMeHcanmam (KBapTMpaHCTBO, HaxnebHu4yecTBo). AMeHcanuaMm, HeuTpanuam.
3HayeHne OMOTUYECKNX B3aMMOLENCTBUW AN CYyLeCTBOBAHWA OpraHuU3mMoB B
NpUpoaHbIX coobLecTBax.

JKonormyeckme xapakrepuctukm nonynaumm. OCHOBHbIE NOKasaTenn Nonynsauun:
YUCNEHHOCTb, MNMOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauunsa. AnHamuka
YMCMEHHOCTM MONYNAUMK 1 €€ perynsums.

JemoHcTpauunum:

MopTpeTbl: A. F'ymbonbart, K. ®. Pynbe, 3. Nekkenb.

Tabnuubl 1 cxembl: kapta «[lpupogHble 30HbI 3emnu», «Cpegbl obuTaHus
opraHusamoB»,  «®otonepmoguamy»,  «llonynaumm»,  «3aKOHOMEpPHOCTU  pocTa
YNCNEHHOCTM NONYNALMN NHPY30pUn-Tyhenbkny, «lMnwesblie uenny.

JNabopaTtopHbie U npakTu4yeckme paboTbl:

JlabopaTtopHasa pabota Ne 3. «Mopdonormyeckne ocobBEeHHOCTU pacTEHUn U3
pasHbIX MECT OBUTaHNAY.

JTabopaTtopHas pabota Ne 4. «BnusiHne cBeTa Ha poCT U pasBUTUE YEPEHKOB

Koneycay.

MpakTnyeckaa pabota Ne 2. «[logcyéT nMOTHOCTU MONyNsAUMKA pasHbIX BUAOOB
pacTeHum».

Tema 4. CoobLuecTBa U 3Konormyeckne CUCTeMbI.

CoobuwectBo opraHmamoB — ©OuoueHo3. CTpykTypbl 6uoueHo3a: BuaoBas,

NpOCTpaHCTBEHHas, Tpodudeckas (nuwiesasi). Buabl-aommHaHTbl. CBA3K B GMOLIEHO3E.

JKonormyeckme cuctembl  (akocuctemsbl). [loHaTMe o6  akocucteme m
BuoreoLeHo3e. OyHKUMOHanNbHbIE KOMMOHEHTbI 3KOCUCTEMDI: NpoAYyLEHTbI,
KOHCYMEHTbI, peayueHTbl. KpyroBopoT BeLLEeCTB M MNOTOK 3HEepPrMm B 3KOCUCTEME.
Tpoduyeckme (nNuwieBble) YpoBHU akocucTeMbl. uweBble uenn n cetu. OCHOBHbIE
nokasaTtenu akocucTembl: 6Guomacca, npoaykuusi. JKorormyeckne nupammibl:
npoayKkuMn,  4YMUCNEHHOCTH, Ouomaccbl. CBoWCTBA  3KOCUCTEM:  YCTOMYMBOCTD,
camoperynauus, passutme. Cykueccus.



MpupoaHble 3KOCUCTEMbI. DKOCUCTEMbI 03EP U pPeK. DKOCUCTEMA XBOWMHOro wummn
LUMPOKOSIMCTBEHHOIO Neca.

AHTPOMOreHHble 9KOCUCTEMDI. ArpoakocucTemsl. Ypboakocuctemol.
Bronornyeckoe n xo039MCTBEHHOE 3HAaYeHNe arpoakocucTemM 1 ypboakocmucTem.

BuopasHoobpasne kak aktop ycTtomumBocTM  dkocucteM. CoxpaHeHue
Buonornyeckoro pasHoobpasus Ha 3emre.

Yuenne B. W. BepHagckoro o ©6uocdepe. [paHuupbl, coctaB W CTpyKTypa
6uocoepbl. XKueoe BewectBO U ero dyHkumn. OcobeHHocTn 6uocdepbl Kak
rnobanbHoM akocucTeMsbl. [luHamuyeckoe paBHoBecre 1 obpaTHas cBs3b B buocdepe.

KpyroBopoTbl BewecTB M OGUOreoxmmmyeckne LUMKbl 3nemMeHToB (yrnepoaa,
asota). 3oHanbHOCTb Bruocdepbl. OCHOBHbLIE BUOMbI CYLLIN.

UenoseuvectBo B Guocdepe 3emnun. AHTPOMOreHHble M3MeHeHust B Guocdepe.
"nobBanbHble akonorndyeckne npobnemoi.

CocywecTtBoBaHne npupoabl 1 4enosedectBa. CoxpaHeHue OuopasHoobpasus
Kak OCHoBa ycTomumBoCTM Ouoccepbl. OcHOBa paunoHanbHOro  yrnpaBfeHuUs
NPUPOAHBIMX pecypcamn U UX UCNonb3oBaHWe. [ocTmkeHns 6uonormm u oxpaHa
npupoabl.

OemoHcTpauuu:

MopTtpeTsl: A. k. TeHcnu, B. H. Cykadés, B. V. BepHaackun.

Tabnuubl n cxembl: «luwesble uenuy», «buoueHo3: cocTaB M CTPYKTypay,
«MpupogHble coobuiectBay, «Llenn nutaHms», «Bkonormyeckas nuMpamuagay,
«buociepa 1 4venosek», «IBKOCMCTEMA LUMPOKOSIMCTBEHHOIO Jiecay, «3Kocuctema
XBOWHOro necay», «bnoueHos Bogoéma», «ArpoueHosd», «pnMepHble aHTPOMNOreHHbIe
BO3AENCTBMS Ha npupoay», «BaxHenwme WCTOUHMKM 3arpsisHEHUs Bo3gyxa MU
rPYHTOBbLIX BOA», «[loyBa — BaxHenwasi coctasnsowas 6buocdepbl», «PakTopbl
aerpagaumm nousy, «llapHukoBbIn adhdekT», «PakTopbl PaANOAKTUBHOIO 3arps3HEeHUs
buocepbl», «Obwaa cTpyktypa Ouocdepbl», «PacnpocTpaHeHne >KU3HM B
B6uocodepe», «O30HOBbBIN 3KpaH Guocdepbl», «KpyroBopoT yrnepoga B Guocdepey,
«KpyroBopoT a3oTa B npupoae».

O6opynoBaHue: mMogenb-annivkauma «TunuyHele 6GuoueHo3bl», repbapun
«PactutenbHble coobuwectBay, konnekumnm «buoueHosy», «Bpeantenun BaKHEWLINX
CENbCKOXO3SMCTBEHHbBIX KynbTyp», repbapum n KONNeKkuun pacTeHUN M XKUBOTHBIX,
npyHagnexawmne K pasHbiM 3KONOrMYyeckMM rpynnam ofaHoro Buaa, KpacHas kHura
Poccuinckon ®degepaunn, n3obpaxeHnss oxpaHaeMblX BUAOB PACTEHUN U XKUBOTHbIX.



NMIAHNPYEMBIE PE3YJIbTATbl OCBOEHUA MPOIMPAMMBI MO BUNOJIOTMA HA
BEA30OBOM YPOBHE CPEAHEIO OBLEI O OBEPA3SOBAHNA

CornacHo ®I'OC COO, ycraHaBnusatoTcsa TpeboBaHUsA K pe3ynbTataM OCBOEHUSA
obyvarowmmmca  nporpamm  cpegHero  obuwero  obpasoBaHUS:  FIMMHOCTHbIM,
MeTanpeaMeTHbIM U NPEOMETHbIM.

JINYHOCTHBDLIE PE3YJIbTATbI

B cCTpykType J5MYHOCTHbIX pe3ynbTaTOB OCBOEHUs npeameTta «buonorna»
BblAeneHbl cnefylowme COCTaBnsAlWMEe: OCO3HaHME 0by4yarWwmnMmnca pPOCCUCKOM
rpaXKaaHCKON MAEHTUYHOCTU — FOTOBHOCTM K CaMOpPa3BUTUIO, CaMOCTOSITENBHOCTU U
camoonpeaeneHunto, Hannume moTusauum K obydeHuo Guonoruu, ueneHanpaBneHHoe
pasBuUTME BHYTPEHHUX YOEXOEeHUN NNYHOCTM Ha OCHOBE KIIOYEBLIX LIEHHOCTEN U
UCTOPUYECKNX Tpaguuum pasBuTMss  OMONMOrMYEeckoro 3HaHWs, T[OTOBHOCTb W
CrnocoBHOCTb 00y4alLMXCs PYKOBOACTBOBATLCA B CBOEW OEATENbHOCTU LIEHHOCTHO-
CMbICMIOBbIMX  YCTAHOBKaMMK, MPUCYLLMMK cucTeMe 6Guonornyeckoro obpasoBaHus,
HanMyne 9KOMOrMYecKoro npaBOCO3HAHUSA, CMNOCOOHOCTM CTaBUTb LENU U CTPOUTb
XM3HEHHbIE NIaHbl.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHMs npeameTa «buonorus» gocturaoTca B
eanHcTBe yvyebHOM M BOCNUTATENbHOM  OEATENIbHOCTM B COOTBETCTBUM C
TPaAVUMOHHBIMA  POCCUUACKUMW  COLIMOKYNbTYPHLIMU, WUCTOPUYECKUMU W OYXOBHO-
HPaBCTBEHHbIMU LIEHHOCTSMWU, MNPUHATBIMKM B OOWeEecTBe npaBunaMm M Hopmamu
noBedeHnUss n CnocoOCTBYKOT MpoueccaM CamMOorno3HaHWUs, CaMOBOCMUTaAHUSA WU
CamMopa3BUTUS, Pa3BUTUS BHYTPEHHEN NO3ULMU FINYHOCTU, NAaTPUOTM3Ma, YBaXKEHUS K
3aKOHY M npaBoMnopsiaKy, 4YenioBeky Tpyda W CcTapwemy MOKOMEeHWU, B3auMHOro
yBaXXeHUs,, OEepexHOro OTHOLIEHMS K KyNbTypHOMY Hacneauio u Tpaguumsm
MHOroHauMoHanbHOro Hapoga Poccunckon ®Pepepaummn, MNpupoae U OKpyKaroLlen
cpege.

JInyHOCTHbIE pesynbTaTbl OCBOEHUA yd4ebHoro npeameta «buonormsa» OOMKHbI
oTpaxaTb TFOTOBHOCTb M CNOCOBHOCTL  OByvarowmxcs  pyKoBOACTBOBaTbCS
chopMUPOBAHHON  BHYTPEHHEW  MO3ULMEN  JIMMHOCTM, CUCTEMOW  L€HHOCTHbIX
OpPVEHTAUUN, NO3UTUBHbLIX BHYTPEHHUX YOEXaeHMA, COOTBETCTBYHOLMX TPALULNOHHBIM
LEeHHOCTAM pPOCCUUCKOro obLecTBa, paclMpPEHNEe XU3HEHHOro onbiTa M onbiTa
AEeATeNbHOCTM B Mpouecce peanu3auun OCHOBHbIX HamnpaBneHur BOCNUTaATENbHOM
AEATENbHOCTU, B TOM YNCIE B YacCTu:

1) rpaxxgaHCKOro BOCNuUTaHusA:

C(OOPMUPOBAHHOCTb paXkgaHCKOM MOo3nuuKM o0y4alolerocs Kak akTUMBHOMO W
OTBETCTBEHHOIO YrieHa POCCUNCKOro obLecTBa;

OCO3HaHME CBOWX KOHCTUTYLMOHHbIX NpaB 1 00s3aHHOCTEN, yBaXXEHNE 3aKoHa U
npasonopsaka;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW OEeATENbHOCTM MpPU CO34aHun y4eOHbIX
NPOEKTOB, peleHnn y4ebHbIX U No3HaBaTENbHbIX 3a4a4, BbIMOSIHEHUN BUONOrMYeckmnx
9KCMNEPUMEHTOB;

CrOCOBHOCTb OnpeaensaTb COOCTBEHHYHD MO3MLUMIO MO OTHOLLUEHUIO K SIBIIEHUSIM
COBPEMEHHOM XNU3HU N OOBACHATL €€;



YyMEHME Yy4unTbiIBaTb B CBOMX [OEWCTBUAX HEOOXOAUMOCTb KOHCTPYKTMBHOIO
B3aMMOOENCTBUA NOAEN C pasHbIMU yOEXOEHUAMMU, KyINbTYPHbIMU LIEHHOCTAMU U
coumanbHbIM NOMNOXEHNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpoOLECCe COBMECTHOIO BbIMNOIHEHUS YYEDBHbIX,
no3HaBaTeslbHbIX U UCCreaoBaTeNnbCKUX 3a4ady, YBaXXUTESNTbHOMO OTHOLUEHUS K MHEHUIO
ONMNOHEHTOB NpK 06CYXOAEHNN CNOPHbBIX BOMPOCOB BMOMOrMYECKOro CoaepKaHus;

rOTOBHOCTb K N'yMaHUTapHOW U BOFIOHTEPCKOW AEATENbHOCTM;

2) NnaTpUOTUYECKOro BOCNUTAHUSA:

C(hOpMUPOBAHHOCTL POCCUMCKON TPaKOQaHCKOW WOEHTUYHOCTU, naTpuoTuama,
yBaXKEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTU neped PoguHown, ropgocTtun 3a
cBOM Kpan, cBow PoauHy, cBOM 43blKk W KynbTypy, MPOLWIIOEe W HacTosiwee
MHOroHaumnoHarnbHoro Hapoaa Poccuu;

LEeHHOCTHOE OTHOLWIEeHME K MNPUPOLHOMY Hacneaui M namMsiTHAKaM npupoabl,
AOCTMXeHnaM Poccun B Hayke, UCKYCCTBe, CNopTe, TEXHOSOIUSX, TpyAe;

CMOCOBHOCTb OLUEeHMBaTb BKIaZ POCCUUCKUX YYEHbIX B CTAHOBIIEHWE U pas3BUTUE
Guonornn, NOHMMaHUsS 3Ha4yeHust BUoNormMm B NO3HAHUN 3AKOHOB MPUPOAbI, B XXWU3HMU
yeroBeka M COBPEMEHHOro obLLEecTBa;

noenHas YybexaEeHHOCTb, FOTOBHOCTb K chnyxeHuto W 3awmute OTedvecTsa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) AyXOBHO-HPAaBCTBEHHOIro BOCNUTaHUA:

OCO3HaHWe OYyXOBHbIX LleHHOCTEN POCCUMCKOro Hapoaa;

cthopMnpPOBaAHHOCTb HPABCTBEHHOIO CO3HAHMUS, 3TUYECKOro NOBEAEHNS;

CMOCOBHOCTb OLUeHMBaTb CUTyauuild W MPUHUMATb OCO3HaHHble peLleHus,
OPVEHTUNPYSACH HA MOparibHO-HPABCTBEHHbIE HOPMbI U LEHHOCTU;

OCO3HaHWe NMYHOro BKIaga B NOCTPOEHME yCTOMYMBOro dyayuiero;

OTBETCTBEHHOE OTHOLUEHWE K CBOMM POAUTENSAM, CO3LAHUKD CEMbM Ha OCHOBE
OCO3HAHHOIO MPUHATUS LEHHOCTEN CEMEWHOW XMU3HW B COOTBETCTBMM C TpaanuusiMu
HapoaoB Poccuu;

4) 3CTEeTUYECKOro BOCNUTaHUA:

39CTETMYEeCKOEe OTHOLWEHWEe K MUpYy, BKIOYas 3CTeTUKy OblTa, Hay4HOro w
TEXHUYECKOro TBOpPYECTBa, CnopTa, Tpyaa, 06LWeCcTBEHHbIX OTHOLLEHWN;

NOHMMaHME SMOLIMOHANbHOIO BO3AENCTBUS XXNMBOW NPUPOLbLI N €€ LIEHHOCTN;

FOTOBHOCTb K CaMOBbLIPaXEHUIO B pa3HbiX BWOAX WCKYCCTBa, CTPEMIIEHME
NPosiBASATb Ka4eCcTBa TBOPYECKOM NTIUYHOCTH;

5) d¢wmsunyeckoro BocnUTaHus, POpPMUPOBaAHUA KyNnbTypbl 300POBbA WU
3MOLMOHaNbLHOro Gnarononyyms:

NOHUMaHME N peanuaauusi 30opoBoro n 6esonacHoro obpasa XusHu (34opoBoe
nnuTaHne, cCobnNiaeHne MUrMeHNnYecknx npaBusl U HOpM, cbanaHCUPOBAHHbLIA PEXUM
3aHATUI N OTAbIXa, perynspHas gusmyeckas akTUBHOCTb), 6epexxHOoro, OTBETCTBEHHOIO
N KOMMETEHTHOrO0 OTHOWEHUS K COOCTBEHHOMY (U3NYECKOMY WU MNCUXUYECKOMY
300pPOBbLIO;

NOHUMaHME LIEHHOCTM MpaBuST UHOMBUAYANBbHOIO U KOMSIEKTUBHOMO 6e3onacHoro
NoBeAEHUS B CUTYaLMsIX, YIPOXatoLWnX 340P0OBbI0 U KU3HU NOLEN;

OCO3HaHWe MOCNeaCTBUN W HEeNpuaTUS BpeaHbiX npuBblYeKk (ynoTpebneHus
ankorons, HAPKOTUKOB, KypPeHUs);

6) TpyaoBOro BocnutaHus:



rOTOBHOCTb K TpyAy, OCO3HaHMe LIeHHOCTM MacTepcTBa, Tpygontobue;

FOTOBHOCTb K aKTMBHOW [OeATEeNbHOCTU TEXHOMOrM4yeckom wun coumanbHOm
HanpaBfeHHOCTU, CMOCOBHOCTb WHULMMPOBATb, MNaHMpoBaTb W CaMOCTOATENbHO
BbINOJSTHATb TaKylo AeSATENbHOCTb;

WHTEpPEeC K pasnuyHbiM cdepamMm npodeccuoHanbHON OeATEeNbHOCTU, YMeHue
coBepLuaTb 0CO3HaHHbINM BbIGOp ByayLlen npodeccun n peanmsoBbiBaTb COOCTBEHHbIE
XW3HEHHbIEe NMiaHbl;

FrOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHMio 1 camoobpa3oBaHMI0 Ha NPOTSXKEHUN
BCEW XU3HW;

7) 3KONOrM4YecKoro BOCNUTaHusA:

3KoMormyeckun LenecoobpasHoe OTHOLLEHNE K NPUPoAe KakK UCTOYHUKY KU3HWU Ha
3emne, ocHOBe eé CyLeCTBOBaHUS;

MOBLILEHWE  YPOBHSA  3KOSIOMMYECKOW  KynbTypbl:  npuobpeTeHne  onbiTa
NMaHMpPOBaHMS MOCTYMKOB N OLEHKM WX BO3MOXHbIX MOCMEACTBUN OS5 OKpYXKatoLLen
cpeabl;

OCO3HaHMe rnobanbHOro xapaktepa 9Konormdeckmx npobnem u nyten ux
pelleHuns;

CMOCOBHOCTb UCMONb30BaTh NpuobpeTaemble NpPU U3ydeHUM BUONOrMN 3HaHUS U
YMEeHUs Npu pelleHnn npobnem, CBA3aHHbIX C pauMoHanbHbIM NPUPOAONONb30BaAHNEM
(cobniogeHne npaBun NoBedeHUMs B NpUpPOAE, HarnpaBlieHHbIX Ha COXpaHeHue
paBHOBECMKS B 9KOCMCTEMAX, OXpaHy BUOOB, 3KOCUCTEM, Bruocdepbl);

aKTUBHOE HenpustMe OeNCTBUWA, MPUHOCALLMX Bpen OKpyXawwen npupoaHoOn
cpefe, yMeHue nporHo3vpoBaTb HebraronpusiTHble 9KOMormyeckne mnocrneacTasuns
npeanpyHUMaemMbIX 4ENCTBUI U NpeoTBpaLlaTth Ux;

Hanuuve pasBUTOro 3IKOSMOMMYECKOr0 MBbILLMEHUS, 3KONMOMMYECKOW KyIbTypbl,
onblTa AEATENIbHOCTU 3KONOrMYEeCKOW HanpaBfieHHOCTU, YMEHUSI PyKOBOOCTBOBATbCS
UMW B MNO3HaBaTESIbHOW, KOMMYHWKATUBHOW W COLManbHOW MNpakTUKe, rOTOBHOCTU K
y4acTu1IO B NPaKTUYECKON OeATENBHOCTUN 3KONOrMYECKOM HanpaBneHHOCT!;

8) LeHHOCTU Hay4YHOro No3HaHuA:

ChOPMUPOBAHHOCTb MUPOBO33PEHMWS, COOTBETCTBYIOLLLENO COBPEMEHHOMY YPOBHIO
pas3BUTUA HaykM M OOLLECTBEHHOW MPaKTUKWM, OCHOBAHHOIO Ha Auanore KynbTyp,
CnocobCTBYOLLErO OCO3HAHMIO CBOErO MecTa B MOSMUKYNbTYPHOM MUPE;

COBEPLUEHCTBOBAHNE $A3bIKOBOW W 4YUTATENbCKOW KynbTypbl Kak cpeacrtsa
B3aMMOAENCTBUSA MeXAy NOAbMU U NO3HaHUS MUPa;

NOHUMaHWe cneunukn OGuonorMm Kak HaykM, OCO3HaHWa eé ponuv B
(POPMUPOBAHUN  PALMOHANBbHOIO  HAYYHOrO  MbIWIIEHUS, CO34aHUM  LIEeNIOCTHOro
npeactaBneHna o6 OKpyxawlemM MuUpe Kak O eOuMHCTBE MNpuponbl, YernoBeka U
obwectBa, B MO3HAHUN MNPUPOAHLIX 3aKOHOMEPHOCTEN U pelleHun npobnem
COXpaHeHusi NPUPOAHOrO PaBHOBECMHS;

y6exXaéHHOCTb B 3HauuMmocTu ©Ouonormm Ons COBPEMEHHOM  LUUBUNN3ALNN:
obecneyeHnss HOBOrO YPOBHSA pasBUTUS MeOMUMHbI, CO30aHWEe NepCrneKkTUBHbIX
BMOTEXHONOrMM, CNOCOBHBIX pellaTb pecypcHble NpobnemMbl pasBuUTUS YeNoBEeYeCTBa,
noucka nytenm BbIxoga W3 rnobanbHbIX 3JKoNorndeckux npobrnem un obecnedeHus
nepexoga K yCTOMYMBOMY pPa3sBUTUIO, pauMOHaNbHOMY MWCMONb30BAHUIO MPUPOAHBLIX
pecypcoB 1 (OOPMUPOBAHUIO HOBbIX CTAHAAPTOB XU3HW;



3aUHTEepPEeCOBAHHOCTb B MOMy4YeHUn BUONOrMYECKUX 3HAHUA B LeNisX MOBbIWEHUS
obwen KynbTypbl, €CTECTBEHHO-HAy4YHOM [PaAMOTHOCTM, KaK COCTaBHOW 4acTu
PYHKUMOHANbHOW  FPamMOTHOCTU  obyvawwwmxcs, QOpMUPYEMON NpU  U3ydeHUn
Bronoruu;

NMOHMMaHWEe CYLWHOCTU MeTOAOB MO3HaHUS, WCMNOMb3yeMbIX B €CTECTBEHHbIX
Haykax, CNoCOBHOCTM UCMONb30BaTh Nofydaemble 3HaHUA ANs aHanmsa U 06bACHEHNS
ABIEHUI OKpYyXalLwero Mmpa n fnpoucxoddawmx B HEM W3MEHEHWN, yMeHue genatb
O0DOCHOBaHHbIE 3aKMOYEHUS Ha OCHOBE Hay4yHbIX (PAKTOB U UMEKLUXCA OaHHbIX C
Lenbio Nony4yeHus 4OCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTb CaMOCTOATESNbHO UCMNONb30BaTb OMONOrMyeckne 3HaHua Angd
pelueHnsa npobriemM B pearibHbIX XXU3HEHHbIX CUTyaUUsX;

OCO3HaHMEe LEHHOCTU Hay4yHOM [esATenbHOCTU, [OTOBHOCTb OCYLLECTBNSATb
NPOEKTHYIO 1 UCCIefoBaTeNbCKYI0 AeATENbHOCTb MHAMBUAYANbLHO U B rpynne;

FrOTOBHOCTb M CMOCOBHOCTL K HenpepbIBHOMY 06pa3oBaHMio 1 caMoobpasoBaHuio,
K aKTMBHOMY MOJSTY4YEHMIO HOBbIX 3HAHWA MO BGUOSOrMM B COOTBETCTBUN C KU3HEHHBIMN
NnoTpPeBbHOCTAMM.

METAMNPEOMETHDBIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTtbl OCBOEHWSA YydebHoro npegmeta «bBuonornsa»
BKMOYAKT:  3Hauumble And  QOPMUMPOBAHUA  MUPOBO33pEHUs  obBy4varoLmxcs
MEeXANCUUNINHAPHbIE  (MeXnpeaMeTHble) obLieHayyYHble MOHATUS, OTpaxarowme
LLeNIOCTHOCTb Hay4YHOWN KapTWUHbI M1pa 1 cneundnky METOAOB MO3HAHWUS, NCNOSNb3yeMbIX
B €CTECTBEHHbIX HayKaX (BeLleCTBO, 3Heprus, siBfieHne, npouecc, cuctema, HayyHbln
dakT, nNpuHUMN, runoTesa, 3aKOHOMEPHOCTb, 3aKOH, Teopud, uccnegoBaHue,
HabngeHne, WU3MepeHne, SKCNEPUMEHT W  Opyrnx), YHMUBEpCcanbHble Yy4ebHble
AencTeus (NosHaBaTesNbHble, KOMMYHUKATUBHbIE, perynaTuBHble), obecneuvsaroLine
dopmMMpoBaHne  (PYHKUMOHANbHOMW FPamMOTHOCTUM W couManbHOM  KOMMNETEHLUUn
obyyaromxcs, CMOCOBOHOCTb obyvarowmxcs Ncnonb30BaThb OCBOEHHbIE
MEXANCUUNIINHAPHbIE, MWPOBO33PEHYECKNE 3HaHUMA W YyHMBepcarnbHble Yy4ebHble
AEenCcTBUS B NO3HaBaTENBHOW U coLMaribHOM NpakTuKe.

MeTanpeameTHble pe3ynbTaTbl OCBOEHMSI nNporpammbl  cpedHero  obuiero
00pa3oBaHNs AOMKHbI OTpaxaThb:

OBnapeHue yHuBepcasnbHbIMU Y4eOHbIMM NO3HaBaTeNbHbIMU OENCTBUSIMU:

1) 6a3oBble norn4yeckne AeNCcTBUA:

CaMOCTOATENbHO dopmynmnpoBaTb n aKkTyanuampoBaTb npobnemy,
paccMmaTtpmBaTtb €€ BCECTOPOHHE;

MCNONb30BaTb NPU OCBOEHMMU 3HAHWUI NMPUEMBI JTOTMYECKOrO MbILLUNEHNS (aHanm3a,
CMHTE3a, CpaBHeHus,  Knaccudpukaumm, o606LWeHnst),  packpbiBaTb  CMbICH
BGuonormyecknx NOHATUI (BbIAENSATb UX XapakTepHble NpU3Hakn, yCTaHaBNMBaTb CBA3U
C APYTMMUN NOHATUSMN);

onpefensaTb Uenu OeATenbHOCTW, 3ajaBasi napamMeTpbl UM KpUTEpUM  UX
AOCTUXKEHUSA, COOTHOCUTb pe3ynbTaThbl 4EATENbHOCTN C NOCTABMEHHBIMWN LENSMMU;

ncnonb3oBaTb Ouonornyeckme MNOHATUS NSt OOBbACHEHUA (QaKTOB U SABMEHUN
XMBOW Npupoabl;



CTPOUTb fOrMyeckue paccyxaeHus (MHOYKTUBHble, AeAYKTUBHbIE, MO aHanorum),
BbISIBMSATb  3aKOHOMEPHOCTU U NPOTUBOPEYNA B paccMaTpuBaeMblX SABIIEHUSIX,
dopmynnpoBaTh BbiBOAbl U 3aKMIOYEHNS;

NPUMEHATb CXEMHO-MOAerbHble cpeAcTBa ANA MNpeAcTaBNeHns CyeCTBEHHbIX
CBSA3EN U OTHOLUEHUN B U3y4aeMblx BMonorndeckux obbekTax, a Takke npoTUBOpeEUnin
pas3Horo poaa, BbisIBIIEHHbIX B Pa3fiIMyYHbIX MHPOPMALMOHHbBIX NCTOYHUKAX;

paspabartbiBaTb NnaH peweHna npobrnembl C Y4ETOM aHanu3a WMELMXCH
MaTepuarnbHbIX 1 HeMaTepuarnbHbIX PecypCcosB;

BHOCUTb KOPPEKTMBbLI B OEATENbHOCTb, OLEHMBATb COOTBETCTBME pe3ynbTaToB
uensim, oueHMBaTb PUCKM MNOCEeACTBUN AEATENbHOCTMY;

KOOPANHMPOBATb M BbINOSMHATL paboTy B YCNOBUAX pearlbHOro, BUPTYarbHOMO U
KOMBUHMPOBAHHOIO B3aMMOOENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLIIEHME NPU PELLEHNMN XXU3HEHHbIX Npobnem.

2) 6a3oBble uccriegoBatenbCckue AeMCTBUA:

BNnageTb HaBblkaMy Yy4ebHO-uccrneaoBaTeribCKOM U MPOEKTHOM OeATenbHOCTH,
HaBblkamMun paspelleHns npobnem, CnoCOBHOCTLIO U FOTOBHOCTLIO K CAMOCTOATESNTbHOMY
MOWUCKY METOLOB peLUeHMs MNPaKTUYeCKUX 3afad, NPUMEHEHUIO pPasfMyHbIX METOLOB
No3HaHUS;

MCrnonb3oBaTh pasnuyHble BUObl AEATENbHOCTM MO MOSyYEHU0 HOBOIO 3HaHWA,
ero UHTepnpeTaumm, npeobpasoBaHMo N MPUMEHEHUIO B YYEBHbIX CUTyauusix, B TOM
4yucre Npu co3gaHnm y4ebHbIX U coumanbHbIX MPOEKTOB;

dopMupoBaTb HayYHbI TUM MbIWMEHUS, BfageTb Hay4yHOW TepMUHOSOMNEN,
KNIOYEBBbIMU NOHATUAMU N METOAAMM;

CTaButb W dopmynupoBatb COBCTBEHHble 3agauM B obpasoBaTenbHON
AEeATENbHOCTU U XU3HEHHbIX CUTYaUUSIX;

BbISIBMSATb  MPUYMHHO-CNEACTBEHHbIE CBA3WM M akTyanusaupoBaTb  3agady,
BblABUraTb rMNoTe3y e€ pelleHusl, HaxoauTb apryMeHTbl ANs AoKasaTenbCTBa CBOMX
yTBEPXAEHWI, 3aaBaTb NapaMeTpbl U KPUTEPUU PELLEHNS;

aHanuampoBaTb MOMyYeHHbIE B XO4E peLUeHus 3adayun pesynbTaTtbl, KpUTUYECKN
oueHnBaTb UX JOCTOBEPHOCTb, NPOrHO3MPOBaTb U3BMEHEHNE B HOBbIX YCIOBUSIX;

AaBaTb OLEHKY HOBbIM CUTYaUUAM, OLeHNBaTb NPUOBPETEHHBLIN ONbIT;

OCYLLECTBNATb LieneHanpaBneHHbIn MOUCK MepeHoca cpeacts M crnocobos
AencTBus B nNpogeccrmoHarnbHyo cpeay;

yMETb MEPEHOCUTb 3HaHUS B MNO3HaBaTESNbHYD W MpakTMyecky obnactu
XN3HeaesaTenbHOCTH;

YMeTb MHTErpupoBaTh 3HAHWNS U3 Pa3HbIX Y4eOHbIX NPeaMeToB;

BblABUraTb HOBble uaew, npegnaratb OpUrMHarnbHble NOAXOAbl W pPeLleHus,
CTaBuTb Npobnembl U 3aga4n, JonycKalLwue anbTepHaTUBHbIE PELLEeHUS.

3) paboTta ¢ nHhopmaumen:

OPMEHTUPOBATLCA B Pa3fiMYHbIX MCTOYMHUKAX uHGopMaumm (Tekcte y4yeBHOoro
nocobus, Hay4HO-NONYNSPHON NuTepaTtype, BUONOrMYECKMX CROBapsaX U CNpaBOYHUKAX,
KOMMNbIOTEPHbLIX 0asax [AaHHblX, B WVHTepHeTe), aHanuauMpoBaTb WHGOpMaLnIo
pasnMyHbIX BUOOB 1 (OOpPM NpeacTaBneHunsl, KpUTUYECKMN OLEeHNBATL €€ AOCTOBEPHOCTb
N HENPOTUBOPEYNBOCTD;

dopmynmpoBaTb 3anpocbl U MNPUMEHSATb pasfiMyHble MeTodbl Npu Moucke wu
oTbope Buonornyeckon MHopmauumn, HeobxoaMMon Ans BbINONHEHNS Y4eOHbIX 3a4ay;



npuobpetatb  OMbIT  MUCMNOSMb30BaHUS  MHEAOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJSIOTUA, COBEPLUEHCTBOBATb KyIbTypy aKTUMBHOIO WCMNOJSIb30BaHUA pPasfnyHbIX
NMOUCKOBbIX CUCTEM;

CaMOCTOATESNbHO BblGupaTb onTMMarsbHy dopmy npeacTaBneHus
Buonornyeckon MHdopMauumn (cxembl, rpadukm, anarpammbl, Tabnuubl, PUCYHKU W
Apyroe);

MCNONb30BaTb HaYYHbIV A3bIK B Ka4eCTBe cpefcTBa npu pabote ¢ Guonornyeckom
MHOpMaUMNEN: MPUMEHATb XUMUYECKME, PU3MYECKME W MaTeEMATMYECKME 3HaKN WU
CYMBOIbI, dopMyIbl, abbpesunatypy, HOMEHKNaTypy, NCnonb3oBaThb n
npeobpa3oBbLiBaTb 3HAKOBO-CUMBOSIMYECKNE CPEACTBA HArMsAHOCTMY;

BNnageTb HaBblkaMy pacno3HaBaHus U 3awwunTbl MHOPMaUUK, MHGHOOPMaLVUOHHON
6e30nacHOCTU NMINYHOCTM.

OBnapgeHue yHMBepcarnbHbIMU KOMMYHUKaTUBHbIMU AeACTBUAMMU:

1) o6weHue:

OCYLLECTBNATb KOMMYHMKaUUKN BO BCeEX cdrepax >XM3HWU, aKTUBHO y4acTBOBaTb B
ananore wnu OUcKyccum no cyuwecTtBy obcyxgaemon Tembl (YMeHue 3agaBaTtb
BOMPOChI, BbiCKa3blBaTb CYXXOEHMUS OTHOCUTENBLHO BLINOSTHEHUS NpeanaraeMon 3agayu,
y4uTblBaTb UHTEPECHI M COrnacoBaHHOCTb MO3UUUK APYrMX y4acTHUKOB Auarnora unu
ANCKyccun);

pacrno3HaBaTb HeBepbanbHble cpeacTtsa oOWEHWsl, MOHMMaTb 3Ha4vyeHue
coumarnbHbIX 3HAKOB, MPEANOCHINIOK BO3HUKHOBEHUSA KOHMISIMKTHBLIX CUTyauun, yMeTb
cMsryaTb KOH(ONUKTLI U BECTM NEPEroBOpbI;

BNnageTb pasnuyHbiMM crnocobamn obuweHna n B3auMOOAEWCTBUA, MNOHMMATb
HaMepeHnsa Opyrnx nogen, NposiBNATb YBaXXUTENbHOE OTHOLLEHME K cobeceaHuKy 1 B
KOppeKTHON dhopme hopMyniMpoBaTb CBOU BO3PaXKEHUS;

pPa3BEPHYTO M JOMMYHO WM3naraTb CBOK TOYKY 3pPEHUA C MCMNOSIb30BaHUEM
S13bIKOBbIX CPEACTB.

2) coBMeCTHas AeATeNnbHOCTb:

NMOHMMATb M WCMNOMb30BaTb MNPENMYLLECTBA KOMAHOHOM WM MHAUBUOYANbHOW
paboTbl nNpu pelweHnn buonormyeckon npobnembl, 060CHOBbIBaTb HEOOBXOAMMOCTb
NPUMEHEHNA rpynnoBbIX OPM B3aUMOAENCTBUS NPU peLlleHnn y4ebHon 3agayu;

BolbnpaTb TeEMaTUKy W MeToAbl COBMECTHbIX [OEWCTBUA C YYETOM OOLMX
MHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YrieHa KOJnNeKTMBa;

npuHMMaTb uenm COBMECTHOM AesTenbHOCTH, OpraHn3oBbIBaTb n
KOOpAMHMPOBATb AOEUCTBUS NO €€ [OOCTUXKEHWUID: COCTaBnsATb MNfaH OencTBun,
pacnpegensatb ponMm C  Yy4ETOM MHEHMA y4acTHMKOB, oOb6cyxaaTb pesynbTaTbl
COBMECTHOW paboThl;

oueHMBaTb KayeCTBO CBOEr0 BKMada M KaXOoro yyacTHMKa KOoMaHabl B 06Lini
pesynbTaT No paspaboTaHHbLIM KPUTEPUSM;

npegnaratb HOBble MNPOEKTbl, OLEHMBaTb WMOEM C MNO3UUUM  HOBU3HDI,
OPUMMHAaNbHOCTN, NPAKTUYECKON 3HAYNMOCTU;

OCYLLEeCTBNATb NO3NTUBHOE CTpaTermyeckoe noBeaeHne B pasnnyHbiX CUTyaLmsIX,
NpPosiBASATb TBOPYECTBO N BoOOpaxeHne, bbiTb MHUUNATUBHbIM.

OBnageHue yHMBepcanbHbIMU PEerynAaTUBHbIMU OEUCTBUSAMMU:

1) camoopraHunsauums:



ncnonb3oBaTb BMonorMyeckne 3HaHusa Ang BbiSBNEHUA NpobremMm u ux pelleHns B
XU3HEHHbIX N YY4EOHbIX CUTYaLNSX;

BblOMpaTb Ha OCHOBE OMOMOrMYeckUX 3HaHUN LeneBble N CMbICIOBbIE YCTAaHOBKM
B CBOMX [ENCTBUAX U MOCTYMNKax no OTHOLLEHWUIO K XXMBOW Npupoae, CBoeMy 340POBbO U1
3[J0POBbIO0 OKPYXXaOLLUX;

CaMOCTOATENbHO OCYLLECTBNAATb MO3HABATENbHYD AEATENbHOCTb, BbIABMAATb
npobnemsbl, cTaBUTb M OpMynupoBaTb COOCTBEHHblIE 3adavvn B OOpasoBaTefibHOM
AEeATENbHOCTU U XU3HEHHbIX CUTYaLUSIX;

CaMOCTOATENbHO COCTaBNATb MNfaH pelleHus nNpobrieMbl C y4ETOM UMEKOLLNXCH
pecypcoB, COOCTBEHHbIX BO3MOXHOCTEN N NPEeANnOYTEHNN;

AaBaTb OLEHKY HOBbIM CUTyaLUsIM;

paclwmnpsaTb pamkn y4ebHOro npeameTa Ha OCHOBE NUYHBLIX NPeanoYTEHUN;

AenaTtb OCO3HaHHbLIN BbIOOpP, aprymeHTUpoBaTh ero, 6partb OTBETCTBEHHOCTb 3a
peLueHue;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

crnocobcTBoBaTb (POPMUPOBAHMUIO U MPOSABEHNIO LUMPOKON 3pyauuUK B pasHbIX
obnacTtsx 3HaHuK, MNOCTOSHHO MOBLIWATb CBOM oOb6pasoBaTeNbHbLIM U KyNbTYPHbIA
YPOBEHb.

2) CaMOKOHTpPOJb:

AaBaTb OLEHKY HOBbIM CUTyauWsM, BHOCUTb KOPPEKTMBbI B [OeATENbHOCTb,
oLeHMBaTb COOTBETCTBUE Pe3yNbTaToB LEensm;

BNageTb HaBblkaMu NO3HaBaTeNbHOW pedrekcun Kak OCO3HaHUS COBEpLLAEMbIX
AENCTBUA N MbICIIUTENbHbIX NPOLECCOB, UX Pe3ynbTaTOB U OCHOBaHUW, MCMNOMb30BaTb
Npuémbl pedrnekcnn ansa oueHKM cutyauuu, Bolbopa BEPHOro peLLeHus;

yMeTb OLEeHMBaTb PUCKM U CBOEBPEMEHHO NPUHUMATL PELUEHNS MO UX CHUXKEHWUIO;

npyHMMaTb MOTMBbBI W aprymMeHTbl OpyrMx npu aHanmse pesynbTaToB
AEeATENbHOCTH;

3) npuHATHE cebsa n apyrux:

npyHUMaTh cebs, NoHMMasi CBOM HeLOCTaTKU U JOCTOMHCTBA,;

npyHMMaTb MOTMBbI W aprymMeHTbl Opyrux nNpu aHanmse pesynbTaToB
AEeATENbHOCTH;

npu3HaBaTb CBOE NMpaBo M NPaBo APYrMx Ha OWNOKK;

pasBMBaTb CNOCOBHOCTb MOHMMAaTb MUP C NO3MLMK APYroro YernoBeka.

NMPEAMETHbIE PE3YJIbTATDI

MpeomMeTHble pe3ynbTaTbl ocBoeHUs nporpammbl COO no 6uonornn Ha 6a3zoBoM
YPOBHE BKNIOYaT cneunduyeckme ons ydebHoro npegmerta «buonornsay HayyHble
3HaHMs, YMEHMA Kn cnocobbl OEeWCTBUA NO OCBOEHWUIO, MHTEpnpeTauun u
npeobpa3oBaHM0 3HaHWWA, BUAbl OEATENBHOCTM MO MOSIYYEHUKO HOBOIO 3HAHUA W
NMPUMEHEHNIO 3HAHUA B pPasfiMyHbIX YYEOHbIX CUTyauusix, a TaKke B peasibHbIX
XWM3HEHHbIX CUTyauusiX, CBA3aHHbIX C Owuonormen. B nporpamme npegmMeTHbie
pesynbTaTtbl NpeAcTaBneHbl Mo rogam obyyeHus.

MpeoMeTHble pes3ynbTaTbl OCBOeHUS ydebHoro npeameta «buonorna» e 10
Kriacce OOMKHbI OTpaXaTb:



CPOPMMPOBAHHOCTL 3HAHWA O MecTe U ponu BuonorMm B CUCTEME HaY4YHOro
3HaHUS eCTeCTBEHHbIX HayK, B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-Hay4HOMu
KapTMHbl MMpa WU Hay4yHOro MWPOBO33PEHUS, O BKIAAEe POCCUMCKMX U 3apybexHbIX
YY€HbIX-61onoros B pa3sutne Guonornn, PyHKUMOHaNbHON rpaMOTHOCTU YenoBeka aAng
peLLEHNS XXN3HEHHbIX 3aavy;

YMEHMEe packpbiBaTb coaepXaHne GMOnorMyecknx TEPMUHOB U MOHATUI: XKU3Hb,
KneTka, opraHuam, metabonuam (06mMeH BellecTB 1 NpeBpaLleHne aHeprum), romeocTtas
(camoperynaums), ypoBHeBasi OpraHmsauusi XMBbIX CUCTEM, CaMOBOCMNpou3BeneHue
(penpoaykums), HacneaCTBEHHOCTb, U3MEHYNBOCTL, POCT U Pa3BUTUE;

yMeHne wusnaratb OGuonormyeckne Teopunm  (KNeTovHasi, XPOMOCOMHas,
MyTauUMOHHas, LeHTpanbHasa gorma monekynsipHon éuonorun), 3akoHsl (. MeHgens, T.
MopraHna, H. . BaBunosa) un yyeHus (0 LeHTpax MHoroobpasms U NPOUCXOXAEHUA
KynbTypHbIX pacTeHun H. . BaBunosa), onpenenstb rpaHuubl UX MPUMEHUMOCTU K
XMBbIM CUCTEMaM;

yMeHne BnageTb MeTo4aMu Hay4yHOro no3HaHus B Guonoruun: HabnwgeHue wm
ONUCaHMEe >XMBbIX CUCTEM, MPOLECCOB M SABMEHWA, OpraHu3auus W npoBefeHue
BMONOrMyeckoro 3KCNepuMeHTa, BbIOBWKEHWE TUMNOTE3bl, BbIABMEHME 3aBUCUMOCTU
MeXay uccrnegyembiMM  BENUYMHaMK, OOBACHEHME MOMyYEHHbIX pPe3ynbTaTos,
MCNOMb30BaHHbIX HayYHbIX MOHSATUIW, TEOPUN N 3aKOHOB, YMEHWE OenaTb BbiBOAbI Ha
OCHOBaHWUW NOJSTyYEHHbIX Pe3ynbTaToB;

YMEHWe BbIOENATb CYLECTBEHHble MPU3HaKm BUPYCOB, KMETOK MPOKapuoT W
9yKapuoT, OL4HOKMETOYHbIX N MHOFOKMETOYHbIX OPraHM3MoB, OCOGEHHOCTU MPOLIECCOB:
obMeHa BeLLeCTB 1 NpeBpaLleHNs aHEPrun B KneTke, POTOCUHTE3a, NIIAacTUYECKOro U
9HepreTMyeckoro obMeHa, XeMOCuHTe3a, MUTOo3a, MeKno3a, OnnoAoTBOPEHUS,
Pa3MHOXEHUS, HANBUAYANbHOrO pasBUTUSA opraHmamMma (OHToreHes);

YMEHNE MNPUMEHATb MOSMYYEHHblE 3HAHUS AN OObACHEHUA BUOoNorMyYecKnx
MPOLIECCOB W SIBMIEHUN, AN NPUHATUS NPaKTUYECKNX PELLEHUI B NOBCEAHEBHOWN XN3HU
C uenbto obecneveHns 6e30MacHOCTU CBOEro 300POBbS U 340POBbSA OKPYXaOLLMX
nogen, cobnogeHns HopM rpamoTHOrO NOBEAEHUS B OKpY»XKatoLLen NpupoaHOu cpeae,
NOHMMaHMEe HeoBXOAMMOCTM WUCNOMb30BaHMSA AOCTUXKEHUN COBPEMEHHOW Buonorun um
BGuoTexHonorMm Ansa paumoHanbHOro NPUpPoAONoNb30BaHUS;

YMEHME pellaTb 3feMeHTapHble reHeTUYeckme 3agayn Ha MOHO- U aurnbpugHoe
CKpelmBaHue, CUEnSfieHHOe HacneaoBaHue, COCTaBNATb CXeMbl MOHOrMbpuaHoro
CKpelunBaHus Ans npefckasaHusa HacneaoBaHus NPU3HAKoB Y OPraHn3MoB;

YMEHMe BbINOMHATL NabopaTopHble W npakTudeckne paboTtbl, cobniogatb
npaswuna npu pabote ¢ yuebHbim 1 NnabopaTopHbiM 060pyAOBaAHNEM;

YMEHME  KPUTUYECKM OueHuMBaTb W UHTepnpeTupoBatb  MHOpPMaLMIO
BGronorMyeckoro cogepkaHusl, BKNIOYAOLWWY0 NCEBAOHAYYHbIE 3HAHUS U3 Pa3fIMYHbIX
NUCTOYHMKOB (CpeacTBa MacCcoBOW MHGOPMauMW, Hay4HO-MOMNynspHble MaTtepuansbl),
3TUYECKMe acnekTbl COBPEMEHHbIX WCCrnegoBaHuMnM B OBuonoruu, MeauunHe,
OmnoTexHonorny;

yMeHue co3faBaTb COOBCTBEHHbIE MUCbMEHHbIE U YCTHblE coobLieHnda, obobuas
BGuonormyeckyto MHPOPMaLUMD N3 HECKONbKUX MCTOYHMKOB, FPaMOTHO WMCMONb30BaTb
MNOHATUWHBIA annapaT Guonoruu.

lMpeameTHble pe3ynbTaTbl OCBOEHUS yyebHoro npeameta «buonorua» e 11
Kriacce OOMKHbI OTpaxaTb:



CPOPMMPOBAHHOCTL 3HAHWA O MecTe U ponu BuonorMm B CUCTEME HaY4YHOro
3HaHUS eCTeCTBEHHbIX HayK, B (POPMUPOBAHUN COBPEMEHHON €CTeCTBEHHO-Hay4HOMU
KapTMHbl MMpa WU HAy4YHOr0 MWPOBO33PEHUSA, O BKIAL4E POCCUUACKMX U 3apybexxHbIX
YY€HbIX-61onoros B pa3sutne Guonornn, PyHKUMOHaNbHON rpaMOTHOCTU YenoBeka aAng
peLLEHNS XXN3HEHHbIX 3aavy;

YMEHME pacKpbiBaTb coAep)KaHne OMOMnorMyeckux TEPMUHOB M MOHATURN: BUA,
nonynaumsa, reHodoHA, 9BOMUMS, ABMXyLWME cunbl  (PakTopbl)  9BOSOLMN,
NPUCNOCOBNEHHOCTL  OpPraHn3moB, BuaoobpasoBaHMe, 3JKomormyeckue akTopsl,
aKocucTema, npoayLeHTbl, KOHCYMEHTbl, pedyueHTbl, uenu nuTaHus, 3Korornyeckas
nupammaa, uoreoueHos, buocdepa;

yMeHne manaratb Guonornyeckune Teopun (3BontoumoHHas Teopua Y. [apBuHa,
CMHTEeTUYeCcKass Teopus 3BOSMIOLMM), 3aKOHbl W 3aKOHOMEPHOCTWU (3apoablLeBOro
cxoactea K. M. bapa, 4yepenoBaHua rmaBHbIX HanpasneHun u nyten asonwoumn A. H.
CeBepuoBa, ydeHusas o Ouocdepe B. W. BepHagckoro), onpefensitb rpaHuubl KX
NPUMEHNUMOCTM K XKUBbIM CUCTEMAM,;

yMeHWe BnageTb MeTodaMW Hay4yHOro no3HaHus B Guonoruun: HabnwogeHue wu
ONUCaHMe >XMBbIX CUCTEM, MPOLECCOB M SABMEHWA, OpraHu3auus W npoBefeHue
BMONOrM4ecKoro 3KCNepMMeEHTa, BbIABWKEHWE TMMNOTE3bl, BbISIBNIEHNE 3aBUCMMOCTM
MexXay uccrnegyembiMM  BENUYMHaMK, OOBACHEHME MOMYYEHHbIX pPe3ynbTaTos,
MCNOMb30BaHHbIX HaYyYHbIX MOHATUW, TEOPUN U 3aKOHOB, YMeHWe AenaTb BbiBOAbI Ha
OCHOBaHWUW NOJSTYYEHHbIX Pe3ynbTaToB;

YMEHME BblAENATb CYLLEeCTBEHHbIE NPU3HAKN CTPOEHUST BUONOrMYecKknx 0O bLEKTOB:
BMAOB, MONynsiuMiA, MPOAYLEHTOB, KOHCYMEHTOB, peayueHToB, OuoreoueHo3oB U
3KocucTeM, 0COBEHHOCTM MPOLLECCOB: HacnNeaCTBEHHON N3MEHYMBOCTU, €CTECTBEHHOIO
oTtbopa, B1naoobpasoBaHus, npUcnocobreHHOCTH OpraHM3mos, OEencTBus
9KOMormMyecknx (pakTopoB Ha OpraHM3mbl, NEepeHoca BeELLECTB W MOTOKA 3HEpPrun B
9KOCUCTEMAX, aHTPOMOreHHbIX W3MEHEHUA B 3JKOCUCTEMAX CBOEW MECTHOCTH,
KpYyroBOpOTa BeLLECTB 1 BMOreoxmMmmn4ecknx Luknos B bmuocdepe;

YMEHNE MNPUMEHATb MOSMyYEHHble 3HaHUSA AN O0bACHEeHUA BUoNorMyYecKnx
MPOLIECCOB W SIBMIEHUN, AN NPUHATUA NPAKTUYECKNX PELLUEHUI B NOBCELHEBHOWN XN3HU
Cc uenbto obecneveHns 6e30MacHOCTU CBOEro 300POBbSi U 340POBbS OKPYXKaKLLMX
nogen, cobnogeHns HopM rpamoTHOrO NOBEAEHUS B OKpY»KatoLLen NpupoaHOu cpeae,
NOHMMaHWe HeobXOAMMOCTM NCNONb30BaHUA LOCTUXXEHUA COBpPEMEHHON Buonornn ans
paunoHanbHOro NPUPOAONONb30BaHUS;

yMEHMe pellaTtb 3dnemMeHTapHble Ouonornyeckne 3agadn, COCTaBMATb CXEMbl
nepeHoca BELECTB U 9HEPIrUN B IKOCMCTEMAX (Lenu NUTaHus);

yMEHME BbINOMNHATL NlabopaTopHble M NpakTunyeckne paboTbl, cobntogaTtb
npasuna npu paboTte ¢ y4ebHbIM 1 NabopaTopHbIM 060PYyaOBaHUEM;

YMEHNE  KPUTUYECKM OueHMBaTb W MHTepnpeTupoBatb  MHMOpPMaLMIO
B1onorMyeckoro coaepaHus, BKNIOYAIOLWLYI0 MCEBAOHAYYHbIE 3HAHUSA U3 Pa3fINYHbIX
MCTOYHMKOB (CpeacTBa MacCOBOW MHGOPMaUMK, Hay4yHO-NOMNynspHble Martepuansbl),
paccmaTpmBaTb rnobanbHble aKonornyeckue npobnemsol COBPEMEHHOCTH,
dopMMpoBaTb MO OTHOLLEHMIO K HUM COBCTBEHHYIO MO3ULIMIO;

yMeHne cosgaBaTb COOCTBEHHbIE MUCbMEHHbIE M YCTHble CoOobLleHnsa, o6obasn
Buonormyeckyto MHAPOPMaLMIO U3 HECKONbKUX MCTOYHUKOB, FPaMOTHO MCMNONb30BaTb
NOHATUNHBIA annapaT Guonornu.



TEMATUYECKOE NMIAHUPOBAHUE
10 KINACC

Ne

HanmeHoBaHue pa3genoB u

KonunyecTtBO 4YyacoB

KoHTpornbHbIe

MpakTnyeckue

AneKTpOoHHbIe (UndpoBbIe)

n/n TeM nporpamMmbl Bcero obpasoBaTenbHble pecypchbl
paboTbl paboTbl
1 Buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLOH548U
2 HuBbie cucTembI i nx 1 https://m.eds00.ru/5T7SVKETX
opraHusauus
3 XUMUMECKWI COCTaB U CTPOEHME 8 1 https://m.edsoo.ru/YTLWW9JEO
KNneTku
4 YKn3HeneaTenbHOCTb KNeTKn 6 https://m.edsoo.ru/MEETZ2D71
Pa3mHoxeHne u
5 nHOMBMAYanbHOE pasBuUTme 5 1 https://m.edso00.ru/GF6W1A7C9
OpraHn3moB
H
6 acnencTeeHAoCTS 1 8 1.5 https://m.edso00.ru/ONPNXJ7X6
N3MEHYMBOCTb OPraHN3mMoB
7 Cenekuws opranmamos. OCHoBb! 3 https://m.eds00.ru/2EY34NEHR
BrnoTexHonornmn
8 Pe3epBHoe Bpemsi 1 https://m.edsoo.ru/FDBO8R36J
OBLUEE KOJIMYECTBO YACOB MO 34 0 4

NMPOIrPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KIACC

HanmeHoBaHuMe pa3genos u

KonunyecTtBO 4YacoB

AneKkTpoHHbIe (UncpoBbIe)

(4]
Ne n/n TeM nNporpaMmmbl Bcero KoHTponkHele  TpakTuueckue obpas3oBaTenbHble pecypchbl
paboTbl paboTbl
1 3JBontoLUnoHHas buonorus 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BogHukHoBEHME 1 passnTie 9 0.5 https://m.edso00.ru/OFLS81YB5
>KM3HKU Ha 3emne
3 Opraruamel v okpyxatoLas 5 1 https://m.edsoo.ru/ XNFOD96AA
cpena
4 Coobulectsa u akonorueckue 9 https://m.edsoo.ru/WXWAVS56F
cucTeMmbl
5 Pes3epBHoe Bpems 2 https://m.edso0.ru/T3R3FWNQON
OBLUEE KONMMYECTBO YACOB INO 34 0 25

NMPOrPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

NOYPO4YHOE NMNIAHUPOBAHUE

10 KNNACC
KonuyectBo 4yacoB
Ne Tema vooka K n Harta AneKTpoHHble undpoBbie
n/n yp Bcero OHTPONEHbIE pakTutieckne M3yyYyeHUss | obpasoBaTenbHbIe pecypchbl
paboTbl paboThl
1 Buonorus B cucteme Hayk 1 https://m.edso0.ru/02T4D1UI5
MeToabl NO3HAHUSI XKUBOW NPUPOaHI.
MpakTnyeckasn pabota Ne 1
2 «Mcnonb3oBaHue pasnuyHbIX METOA0B 1 0.5 https://m.edso0.ru/GAB23860W
npu M3y4eHnn BMonornveckmnx
00beKTOBY
3 Buionorn-eckve cuctems!, npoLecce! 1 https://m.edsoo.ru/A7VOYD215
nX U3y4yeHne
4 Xumueckii coctas knetki. Bopa u 1 https://m.eds00.ru/L17LI590V
MUWHeparnbHble COMnu
5 Benkn. CocTtaB n cTpoeHue 6enkos 1 https://m.edsoo.ru/V33INUW5W
PepmeHTbl — Buonormyeckue
kaTanusatopsl. JlabopaTtopHasa paboTta
6 Ne 1 «M3yueHune kaTtanuTuyeckom 1 0.5 https://m.edsoo.ru/VBPPPBGCD
aKTMBHOCTM (hepMEHTOB (Ha Npumepe
amurnasbl Unu kaTanasbl)»
7 Yrnesoapl. llunnasl https://m.edso0.ru/OJ7NFITI5
8 HyknenHoBble kucnotbl. ATO https://m.edsoo.ru/WOELRA9B3
9 VICTOPYS 11 METOABI U3YHEHIS KNeTKA. 1 https://m.edso0.ru/JXQMJOGM3
KneTtouHas Teopusi
10 KneTka kak LienocTHas xunpasi cuctema 1 https://m.edsoo.ru/XDCLRAF10Q
CTpoeHVe aykapuOTUYECKOW KIETKMN.
JlabopatopHas pabdoTa Ne 2 «/3yueHne
11 CTPOEHUS KNETOK PACTEHIV, XNBOTHBIX, 1 0.5 https://m.edso0.ru/KZ01W5LJY

rpuboBs 1 GakTepuit Noa MUKPOCKOMNOM
Ha roTOBbIX MUKponpenapaTax u ux
onucaHve»



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

12 O6MeH BellecTB Unn meTabonuam https://m.edsoo0.ru/LOB3I3XYZ
13 doTOCKHTES. XEMOCHHTE3 https://m.edso0.ru/V882FDGSF
14 OHepreTnyecknii ooMeH https://m.edso0.ru/T2LVIES3L
YKnaHeHHbIN unkn kneTkn. [lenexHne
knetkn. Mutos. JlabopaTtopHas paboTta
15 Ne 3 «HabniogeHne mutosa B KrneTkax 1 0.5 https://m.edso0.ru/COINPWLF4
KOHYMKa KOpeLLKa Jfyka Ha rotoBbIX
MUKponpenapartax»
16 32‘:;;::?065::;;63“””” 1 https://m.eds00.ru/540FAL77W
17 TpaHcnauma — duocnHTes Gernka 1 https://m.edsoo.ru/TFDKDDWWM
18 HekneTo4yHble dopMbl XKN3HU — BUPYChbI 1 https://m.edsoo.ru/9PGS5FAJB
19 DOpMbI pa3MHOXEHNST OPraHn3mMoB 1 https://m.edsoo.ru/2JL XB4AOR
20 Meiios 1 https://m.edsoo.ru/5SNUXKO0X86
O6pasoBaHue 1 pa3BUTME NOSOBbIX
knetok. OnnogoTBopeHme.
21 JlabopatopHas pabota Ne 4 «/3yueHne 1 0.5 https://m.edsoo.ru/C29L4DXB8
CTPOEHMS1 MOMOBLIX KNETOK Ha roTOBbIX
MUKponpenapaTax»
22 ?:gﬁ”a%a;b”"e passuTne 1 https://m.eds00.ru/MAA4TSL5AD
23 ::21:';&;;'4:1%%3 H3MEHUNBOCTH 1 https://m.edsoo.ru/HESOD768U
3aKOHOMEPHOCTU HacreLoBaHUs
24 npusHakoB. MoHornbpugHoe 1 https://m.edso0.ru/YYQSGOWI2
cKpelymBaHue
OurnbpuaHoe ckpelunBaHue. 3akoH
25 He3aBUCMMOro HacneaoBaHUs 1 https://m.edsoo.ru/YSNANQ65V
npu3HaKkoB
CuenneHHoe HacnegoBaHue
26 npu3nakos. laboparopnas padora Ne 5 1 0.5 https://m.edso0.ru/P2SQ5ZGN2

«M3yyeHmne pesynbTatos
MOHOrnMépugHoro n aurnbpuaHoro



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

CKpelBaHns y Apo30dusibl Ha
roToBbIX MUKpoOnpenapaTax»

27

28

29

30

leHeTuka nona. HacnegoBaHne
NPWU3HaKOB, CLEMSIEHHbIX C MOSIOM

M3meHunBoCTb. HeHacneacTeeHHas
n3mMeH4MBocCTb. JlabopatopHasa paboTa
Ne 6. N3yyeHne moamdukaumoHHON
N3MEHYMBOCTU, NOCTPOEHNE
BapuaLMOHHOro psiaa U BapuaunoHHOM
KpUBOMN»

HacnepcreeHHas U3MEHYMBOCTb.
JlabopatopHas pabota Ne 7. «AHanus
MyTauui y Apo30durbl Ha roToBbIX
MUKponpenapartax»

eHeTunKa YyenoBeka

0.5

0.5

https://m.edso0.ru/3GYGV47YM

https://m.edsoo.ru/M3SMHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo0.ru/XU9SFS3GA

31

32

PesepBHbI ypok. O600LLeHNEe No Teme
«HacnepcTBeHHOCTb Y MBMEHYMBOCTL
OpraH13MoB»

Cenekuuns Kak Hayka 1 npouecc

https://m.edsoo.ru/E2IXRS2EB

https://m.edso0.ru/3128P3L.98

33

34

MeToapbl U AOCTUXKEHUS cenekLum
PacTEeHUI N XXUBOTHBIX
BuoTtexHonorusa kak oTpacrb
npovssoacTea

OBLLEE KONMMYECTBO YACOB N0
NMPOIrPAMME

34

https://m.edso0.ru/JSK306W0J

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KIACC

KonuyecTtBo 4yacoB

Ne Tema vooKa K n Data AneKTpoHHbIe LudpoBkLIe
n/n yp Bcero OHTPOnNEHEIE pakTuieckne M3yyYeHus obpa3oBaTtefibHbIe pecypchbl
paboTbl paboThl

1 OBonouns 1 METOAbI €€ N3yYeHUs 1 https://m.edsoo.ru/6KWQ9KBKU
7 n 06

2 CTOPUA PASBUTUA NpEACTaBnenm o 1 https://m.eds00.ru/0SWC47SSX
3BonoLUn

3 Mwukpoasontoums 1 https://m.edsoo.ru/TOFAUE4ZP
Monynsauma Kak anemMeHTapHas eauH1La

4 BUAA 1 dBOMoLYM. TlabopaTopHas 1 05 https://m.eds00.ru/D3UCLTSOF
pabota Ne 1 «CpaBHeHne BUOOB Mo
MOPOSOrNYECKOMY KPUTEPUIO»

5 Rewxywme carbl (anemenTapHsie 1 https://m.edsoo.ru/3EH6CNOWI
hakTopbl) 3BONOLNM

6 EcTtecTBeHHbI 0TOOP U ero ¢opmbl 1 https://m.edsoo.ru/DY32BUDOO
Pes3ynbTaTthl 3BOMNOLMK:
npmcnocobneHHOCTb OPraHM3moB U

7 B1ACOGpasosakme. JlaboparopHas 1 05 https://m.eds00.ru/WAJHSTLOB
pabota Ne 2 «OnucaHue
npucnocobneHHoCTN opraHMama n eé
OTHOCUTENbHOIO Xapakrepay

8 HanpasneHus 1 nyTM MakpoaBoniouum https://m.edsoo.ru/PI11FIOYV3

9 HeobpaTumocTb aBonoLmm https://m.edsoo.ru/CLA9VC5JJ

10 Victopust xuain Ha 3emne v MeToAs! &8 1 https://m.edso0.ru/MJYY1MVX7
n3yyeHus

11 1noTE3b! MPONCXOKACHIS XU3HY HA 1 https://m.edsoo.ru/EKNHXBOS2
3emne
P

12 A3BUTUE XKU3HY HA SeMIIE 110 3pam 1 1 https://m.eds00.ru/ECINSTE62
nepuogam
OcCHOBHbIe aTanbl 3BONIOLUN

13 pacTUTENbHOrO 1 XMBOTHOrO MMpa. 1 0.5 https://m.edso0.ru/7K1LYOSCT

MpakTuueckasn pabota Ne 1 «3yyeHne



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT

MCKOMNaeMbIX OCTaTKOB paCTeHVIVI n
XMBOTHbIX B KOMNMIEKLMNAX»

COBpeMeHHaﬂ CucrtemMa opraHm4eckoro

14 Mupa 1 https://m.edsoo.ru/WSEXN9YAK

15 OBonouns yenoseka (aHTponoreHes) 1 https://m.edsoo.ru/ADV3JERUE

16 Rewkyuine curel (pakTopbi) 1 https:/m.eds00.ru/D7JZMBYPQ
aHTponoreHesa

17 OcHoBHbIE CTaauM 3BONOLIMK YernoBeka 1 https://m.edso0.ru/14G19MQ4K

18 :EZ;’TT:EEZ”;EZZ';;” MPMPOARKIS 1 https://m.eds00.ru/XL7QKC5PK
Pe3sepBHbin ypok. O6o6LeHme no Teme

19 «B0O3HMKHOBEHME N Pa3BUTUE XKN3HW Ha 1 https://m.edsoo0.ru/R6L7VY2GB
3emne»

20 JKonorns Kak Hayka 1 https://m.edso0.ru/K4A6KON56I

21 Cpeab! 0buTanua 1 akonormyeckve 1 https://m.edsoo.ru/DCOIEUICY
dakTopbl
AbuoTtnueckue caktopsbl. JlabopaTopHas
pabota Ne 3. «Mopdornoruyeckme

22 OCOBEHHOCTM PACTEHMI U3 PA3HbIX MECT 1 0.5 https://m.eds00.ru/G7NF3P1NM
obutaHusy». JlabopaTopHas paboTa Ne 4.
«BnusaHue cBeTa Ha pocT 1 passutme
YepEeHKOB Koreyca»

23 Buotnyeckue aktopsbl 1 https://m.edso0.ru/A6Z8MGNQR
OKkonornyeckme xapakTepucTuKm

24 nonynﬂl..l,.mm. MpakTudeckas pa6oVT aNe2 1 0.5 https://m.edso0.ru/X42J6ABRN
«MopcyéT NNOTHOCTM NoNyNALMIA
pasHbIX BUOOB pacTeHNn»

25 CoobuiecTBa opraHn3moB — BUOLIEHO3 https://m.edso0.ru/0T2K1PNGZ

26 OKonornyeckmne CUCTeMbI (3KOCUCTEMBI) 1 https://m.edso0.ru/S1LIRWZMR
OcCHOBHbIEe NMoKa3aTenu 3KOCUCTEMBI.

27 Okonorunyeckue nupamungsl. CBonctea 1 https://m.edsoo.ru/NSTEWOGPE
akocucTtem. Cykueccust

28 MpupoaHbIe 3KOCUCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5



https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5

29 AHTPOMOreHHbIE 3KOCUCTEMBI 1 https://m.edsoo0.ru/WRS65U3WC

30 Buoccepa — rnobankHas akocuctema 1 https://m.eds00.ru/2X1VG50Q18
3emnu

31 BaKOHOMEPHOCTY CYLLECTBOBAHMS 1 https://m.eds00.ru/V5JT6B38Z
Buocdepsbl

32 YenoeeyecTBo B brnoccepe 3emnu 1 https://m.edsoo0.ru/HXCDHPXDJ

33 CocyL|ecTBOBaHNE NPUPOAE! 1 1 https://m.eds00.ru/187G37606
YyernoeeyecTBa
Pe3epBHbIt ypok. O606LLeHME TEMBI

34 «CoobLecTBa 1 aKororn4yeckme 1 https://m.edsoo0.ru/SW5XCF3K6
CUCTEMbI»

OBLUEE KONMMYECTBO YACOB NO 34 25

NPOrPAMME



https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATENIbHOM NPOrPAMMbI

10 KIACC

Kon
npoBepsieM
oro
pe3ynbTaTta

MpoBepsieMble NnpeaMeTHbIe pe3ynbTaTbl OCBOEHUS OCHOBHOM
oGpasoBaTenbHOM NporpaMmbl cpegHero obuiero o6pasoBaHus

CdopMMpoBaHHOCTbL 3HAHUM O MecTe U ponu OBuonormnm B cUCTEME
Hay4YHOro 3HaHUS eCTECTBEHHbIX HayK, B (popMuMpoBaHUN COBPEMEHHOWN
€CTEeCTBEHHO-HAYy4YHOM KapTMHbl MUpa W HAy4YHOro MUPOBO33PEHUSA; O
BKINage pPOCCUMCKUX W 3apybexHblX YYEHbIX-6Monoroe B pasBuTHE
Buonornn; yHKUMOHANbLHOW FPaMOTHOCTM 4YenoBeka ANa pelueHus
XW3HEHHbIX 3aga4

YMeHue packpbiBaTb copepkaHne OGMOoNorMyeckux TEPMUHOB M MOHSATUN:
KU3Hb, KNeTka, opraHuam; metabonmam (06MeH BellecTB U npeBpalleHne
3Hepruu), romeocTtas (camoperynsiumsi), ypoBHeBasi opraHu3aumsi XuBbix
CUCTEM, CaMOBOCMNpPOMU3BeAEHME (pPenpoayKumsi), HacneacTBEHHOCTb,
N3MEHYMBOCTb, POCT U pa3BUTHE

YMeHvne wuanaraTb Ouonormyeckne Teopumn (KnetodHasi, XPOMOCOMHas,
MyTauunoHHas), 3akoHbl (. Mengensi, T. Moprana, H.W. Basunosa) u
yyeHust (O UeHTpax MHoroobpasnsi M MNPOUCXOXKOEHUS  KYIbTYPHbIX
pacteHnn H.W. BaBunoea), onpeaensatb rpaHuulbl UX MPUMEHMMOCTM K
XVBbIM CUCTEMaM

YMeHue Bnagetb MeTogaMuM  Hay4yHOro Mo3HaHust B Guornoruu
(HabnogeHNne M OnNUcaHWe XMBbIX CUCTEM, TPOLIECCOB U SIBNEHUN;
opraHusauus 1 nposefeHne GUONorMYecKoro aKCNepUMeHTa, BblABUKEHME
rMnoTesbl; BbiSIBNIEHWE 3aBMCMMOCTU MeXAy UCCreayeMbIMU BENUYMHaAMMU,
OObSICHEHME MONYYEHHbIX pPe3ynbTaToB, WCMNOMb30BaHHbLIX  Hay4YHbIX
MOHATUNA, TEOPUIA W 3aKOHOB; YMeEHMe [OenaTb BbIBOAbl Ha OCHOBaHUK
NONyYEHHbIX pe3ynbTaToB)

YMeHue BblaensaTh CyLWeCTBEHHbIE NMPU3HAKM BUPYCOB, KIETOK NPOKapuoT
MW SYKapWuOT, OAHOKMETOYHbIX W  MHOTOKMETOYHbIX  OpPraHW3MOB;
ocobeHHOCTU npoueccoB ObMeHa BeLWecTB U NpeBpalleHns 3Heprun B
KneTke, (OTOCMHTE3a, MIacTUYecKoro W 3HepreTnyeckoro obmeHa,
XeMOCUHTEe3a, MMUTO3a, Melno3a, OMMoAOTBOPEHUSl, Pa3MHOXEHUS,
NHAMBUAOYANbHOro pa3BUTUSA OpraHnama (OHTOreHes)

YMeHue NPUMEHATb NOJNTyYEHHbIE 3HaHUA O1A 0bbACHEeHN BMONOrNYECKnX




NMPOLECCOB W SBNEHUIN, ANs MNPUHATUMS  MPaKTUYECKUX peLueHuin B
NOBCEAHEBHON XM3HW B LUensix obecneyeHnsi 6e3onacHOCTM CBOEro
300pOBbS M 3[0POBbS  OKpyXKalowWmx nogen, cobnogeHnss Hopm
rPaMOTHOrO NMOBEAEHMS1 B OKpyXaloLleh NpUpoaHON cpefe; NMoHUMaHue
Heo6XoAMMOCTM UCMONb30BaHMS OOCTMXKEHUIA COBPEMEHHON Buonornm u
BGuoTexHonorMin Anst pauMoHanbHOro NPUPOAONOsb30BaHMS
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11 KINACC

Kop
npoBepsieM
oro
pe3ynbTaTta

YMeHue peluaTb dneMeHTapHble TeHeTMdeckMe 3afadun Ha MOHO- WU
OUrMbpuaHoe CcKpeluMBaHue, cuenneHHoe HacneaoBaHue, COoCTaBnsTb
CXeMbl MOHOIMOPUAHOIO CKpeLUMBaHWUS AN npeackasaHus HacneaoBaHuUs
NPM3HAKOB Yy OpraHNM3mMoB

YMeHue BbINOSHATL NlabopaTopHble U npakTudeckme paboTbl, cobnogatb
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060pYyAOBaHNEM

YMeHue KpuUTUYEeCKM OueHMBaTb W WHTeprnpeTupoBaTb WHOPMaLUIo
Buonormyeckoro cogep)xaHusi, BKMOYaKOLYO NceBAOHaYYHble 3HaHUA U3
pasnuyHblx  uctodHukos (CMW, Hay4dHo-nonynsipHole maTepuansl);
3TMYECKME acnekTbl COBPEMEHHBIX UCCNeaoBaHun B Buonorum, MegmumHe,
BuoTexHonoruun

YMeHne cos3gaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHblE COOOLLEeHUS,
obobuwaa 6Guonornyeckyto UHGOPMaLMK U3 HECKOSIbKMX WUCTOYHMKOB,
rPaMOTHO UCMONb30BaTb NOHATUNHLIN annapaT Guonoruun

MpoBepsieMblie NpeaMeTHbIE pe3yribTaTbl OCBOEHUA OCHOBHOM
obpa3oBaTenbLHON NporpamMmbl cpeaHero odwero o6pasoBaHua

CdopmMnpoBaHHOCTb 3HAHUM O MecTe WU ponu OBuonormm B cCUCTEME
Hay4YHOro 3HaHWSA €CTECTBEHHbIX HayK, B (pOpMMPOBaHMM COBPEMEHHOM
€CTeCTBEHHO-HAay4YHOW KapTWHbl MMpa M Hay4YHOro MUPOBO33PEHUS; O
BKNage pPOCCUMCKUX W 3apybexHbiXx YYéHbIX-bnonoros B pasBuTME
Buonormn; yHKUMOHANbLHOW FPaMOTHOCTM 4YeNnoBeka ANs  pelueHus
XM3HEHHbIX 3agau

YMeHue packpbiBaTb codepXaHue GUOMOrnyecknx TEPMUHOB U MOHATUIA:
BUA, NONynNauus, reHogoHa, 3BONOUMA, OBWXKYLIME cunbl (dakTopbl)
3BOnoLUMKM,  MPUCNOCOBNEHHOCTb  OpraHMamoB,  BuZoobpasoBaHue,
aKonornyeckne akTopbl, 3KOCUCTEMA, MNPOAYLEHTbI, KOHCYMEHTbI,




pedyueHTbl, Uenu MnuTaHusl, 3Komornveckas nvpamupa, OuoreoueHos,
BGuocdepa

YMeHvne wusnaratb Guonornyeckne Tteopuu (3BOMOLMOHHAs Teopus Y.
[lapBuHa, CMHTeTUYecKas Teopusi 3IBOSTHOLNN), 3aKOHbI N 3aKOHOMEPHOCTU
(3apogpbiweBoro  cxoactBa K.M. bBapa, 4epegoBaHusi  rnaBHbIX
HanpasneHun n nyten aponoumm A.H. CeepLoBa, yyeHus o buocdepe
B.N. BepHagckoro), onpegensaTb rpaHulbl UX NPUMEHUMOCTU K >KUBbIM
cuctemam

YMeHve Bragetb MeTodaMy  HayyHoro Mo3HaHus B Guonorum
(HabniogeHne 1 ONUCaHWe XMBbIX CUCTEM, TMPOLIECCOB U SIBNEHUN;
opraHusauusi u npoeeaeHne GUONOrMYECKOro SKCNePUMEHTA, BblABUKEHME
rMnoTesbl; BbiSIBNEHWE 3aBUCMMOCTI MeXAy UCCreayeMbIMU BENUYMHaAMMU,
0ObsACHEHME MNOMYYEHHbIX pe3ynbTaToB, WCMNOMb30BaHHbIX HaYyYHbIX
MOHATUA, TEOPUA W 3aKOHOB; YMeHMe [OenaTb BbIBOAbl Ha OCHOBaHWUK
NONYyYeHHbIX pe3ynbTaToB)

YMeHne BblAensATb CyLWECTBEHHbIE MPU3HAKN CTPOEeHMst BMOoNorn4yeckmx
00BbEKTOB: BMAOB, NONynsAUMA, NPOAYLEHTOB, KOHCYMEHTOB, peayLeHTOB,
BroreoueHO30B M IKOCUCTEM; OCOBEHHOCTM MPOLIECCOB HACMeaCTBEHHOM
N3MEHYNBOCTH, €CTEeCTBEHHOro otbopa, BNnooobpasoBaHus,
NpMcnocobreHHOCTM OpPraHn3MoB, AENCTBUSA IKONOrMYeckmx hakTopoB Ha
OpraHu3ambl, MepeHoca BeLWEeCTB W MOToKa SHEeprMM B 3KOCUCTEMaX,
aHTPOMOreHHbIX WU3MEHEHUN B  SKOCUCTEMAX CBOEM  MECTHOCTH,
KpYyroBOpOTa BELLECTB 1 Bnoreoxmmmyecknx Lnknos B bmuocdepe

YMeHue NpUMeHsiTb NoNyYeHHble 3HaHWS AN 0GbSCHEHUST BUONOrMYECKMX
NPOLECCOB W SBMEHUN, AONs MNPUHATUS NPAKTUYECKUX peLleHun B
MOBCEOHEBHOM XW3HM B Lensax obecnevyeHust Ge3onacHOCTM CBOEro
300pOBbSI M 3[00POBbsSl  OKpyXKallWmx noaen, cobniogeHust HopMm
rPaMOTHOrO NOBEOEHMS1 B OKpYyKaloLlel MpuUpoAHOM cpeae; NMOoHWMaHue
HeoOXOAMMOCTU UCMONb30BaHUS OOCTUXKEHUIA COBPEMEHHON Guonorumn
ANs paunoHarnbHOro NPUPoOAONoSb30BaHUS

YMeHue pewatb anemMeHTapHble 6uonormdeckue 3agayun, COCTaBnATb
CXeMbl NepeHoca BELLECTB Y 3HepPrMn B 3KocUcTeMax (Lenu nuTaHms)

YMeHue BbINONHATL flabopaTtopHble 1 npaktudeckne pabotel, cobnogaTb
npasuna npu pabote ¢ y4ebHbiM 1 nabopaTopHbIM 060pYyAOBaHNEM

YMeHUEe KpUTUYECKM OLUEHUBATb W WHTEPNPETUpoBaTb WHOpMaLMio
BGronorMyeckoro CoaepxaHusi, BKIHOYatOLLY NceBAOHay4YHble 3HaHUSI U3
pasnuyHbix ucTodHukoB (CMW, HayyHo-nonynsipHble  maTtepuarbl);
paccMmaTpuBaTh rnobanbHble 3Kkonornyeckme npobrnembl COBPEMEHHOCTH,




dhopMmMpoBaTh MO OTHOLLEHUIO K HAM COBCTBEHHYHO NO3MLNIO
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YMeHue cos3gaBaTtb COOCTBEHHbIE MUCbMEHHbIE W YCTHblE COOBLLEHUS,
0600uwan 6Guonornyeckyto MHPOPMALMIO M3 HECKOSTbKUX WMCTOYHUKOB,
rPamMoTHO MCMONb30BaTb NOHATUNHbLIA annapaT Guonoruu




NMPOBEPAEMbBIE 3JIEMEHTbI COOEP>XXAHUA

10 KIACC

Koa

MpoBepsieMbIi anemMeHT coaepXXaHus

1

Buonorus kak Hayka

11

Buonorma — Hayka o xumBon npupoge. Ponb 6uonormm B GOpMMpPOBaHUK
COBPEMEHHOWN Hay4YHOW KapTuHbI Mupa. Cuctema Gronornyecknx Hayk

1.2

2.1

MeToabl MO3HaHUA >XMBOW npupoabl (HabnaeHue, SKCNEPUMEHT, OnucaHue,
n3aMepeHune, Krnaccugukaumsi, MOAENUPoOBaHWE, cTaTucTnyeckas obpaboTka
AaHHbIX)

Kneble cnuctembl 1 nx opraHn3auund

XKusble cuctembl (buocuctembl) kak npeameT u3ydeHus Ouonorun. CeBouncTBa
Buocuctem n nx pasHoobpasve

2.2

YpoBHM oOpraHuMsaumm OuocucTemM: MOSEKYNAPHO-TEHETUYECKUIN, KIETOYHbIN,
OpraHM3MeHHbIN, NONYNSALNOHHO-BUOOBOW, 9KOCUCTEMHbIN, BUoCHEepHbIN

XUMUNYECKMI COCTaB 1 CTpOEHNE KINETKN

3.1

3.2

XuMuyecknii  coctaB  KMeTkU.  XUMWUYECKME ONMEeMEHTbl:  MaKpO3fEMEHTbI,
MUKpoOanemeHTbl. Boga 1 MuHepanbHble BewectBa. PyHkUuMM BoObl M
MUWHeparbHbIX BELLECTB B kneTke. MNoaaepxxaHne ocMoTudeckoro 6anaHca

Benkn. CoctaB n cTpoeHne 6enkoB. AMMWMHOKMCNOTbI — MOHOMEpbI 6Genkos.
He3ameHMMble U 3aMeHUMble aMUHOKUCNOTbLI. AMUHOKUCINOTHBLIN COCTaB. YPOBHU
CTPYKTYpbl 6ernkoBon MOMeKynbl (MepBuUYHasi, BTOpUYHAas, TpeTuyHas u
yeTBEpPTUYHAA CTpyKTypa). Xumudeckme cBoncTtBa 6enkoB. bBuonornyeckue
dYHKUMN GENKOB.

depmeHTbl — Buonorndeckme katanudatopbl. CTpoeHue epmeHTa: aKTUBHbIN
ueHTp, cybctpaTHaa cneunduyHocTb. KodepmeHTbl. ButamuHbl. OTnnums
PepMEHTOB OT HEOPraHNYECKUX KaTann3aTopos

3.3

YrneBoapbl: MOHOocaxapugbl (rnwokosa, pubosa u aesokcupubosa), gucaxapuabl
(caxaposa, nakto3a) W nonucaxapuabl (Kpaxman, T[fIMKOreH, Uennonosa).
Buonornyeckne yHKUMM yrineBonoB.

Jinnnabi: Tpurnuuepuabl, crepouasbl, dhochonunuabl. 'aopodunbHo-
rmapocobHble cBoncTBa. buonornveckne yHkuun nunuaoB. CpaBHeHue
yrneBoaoB, 6eMkoB U NUNNA0B Kak NCTOYHUKOB SHEPTUM

3.4

3.5

HykneuHosble kucnotel: AHK n PHK. Hykneotuabl — MOHOMepbl HYKNEWHOBbLIX
kncnot. Ctpoenne n dpyHkunn OHK. CtpoeHune n cdyHkumm PHK. AT®: ctpoeHue u

dYHKUMM
LinTonorus — Hayka o knetke. Kneto4Hasa teopus. MeToabl U3yvyeHns KneTok




3.6

KneTka kak uenocTtHas xuBas cuctema. Obwme npu3HaKkM KNeTok: 3aMKHyTas
HapyxHasa MembpaHa, monekynbl OHK kak reHeTuyeckuin annapaTt, cuctema
cuHTe3a benka

3.7

3.8

Tunbl KNeTok: aykapuoTuyeckas u npokapuoTudeckass. OCob6EeHHOCTN CTPOEeHUs
npokapuoTnyeckon  knetkn. KnetouyHaa  cTeHka  Gaktepun.  CTpoeHue
ayKkapuoTmnyeckon KrneTtkn. OCHOBHbIE OTNNYUA PaACTUTENbHOW, XXUBOTHOW U
rpnBHON KNEeTKn

[MoBEPXHOCTHbIE CTPYKTYPbI KNETOK — KNETOYHasi CTEHKA, MMUKOKAIMKC, NX PyHKLMK.
lNMnasmatudeckas membpaHa, €€ cBoucTBa W yHkumMn. Lutonnasma un eé
opraHouabl. OgHomeMOpaHHble opraHouabl KrNeTKu: 3HOonasMatuyeckas ceTb
(BMNC), annapat lonbopknM, NU3ocoMbl. [1ONyaBTOHOMHbIE OpraHoMAbl KNeTKM:
MUTOXOHOPWUW, NnactTuabl. [lpoucxoxageHne MUTOXOHApPWUA M nnactva. Buabl
nnactng. HemembpaHHble opraHouabl KNeTku: pubOCOMbI, KMETOYHbIN LEHTP,
PECHUYKN, XIYTUKN. DYHKLIMM OpraHoONOoB KeTKW. BkroveHus

3.9

Aopo — perynsatopHbin LeHTp kneTku. CTpoeHve siapa: sigepHasi 060ornoudka,
Kapuonnasma, XxpoMaTuhH, SAPbILKO. XpOMOCOMbI

3.10

4.1

TpaHcnopT BeLWEeCTB B KNeTke
KunsHeneAaTenbHOCTb KIeTKN

O6bmeH BellecTB, unn metabonuam. Accumunauusa (Nnactudeckum obmeH) u
anceummnaumusa  (aHepreTudeckun obmeH) — OBe CTOPOHbI €4uMHOro npouecca
mMeTabonuama. Tunbl obmMeHa BeLecTB: aBTOTPOMHbIN U reTepoTpodHbIn. Porb
depMeHToB B 06MeHe BELLECTB 1 NPeBPALLEHNN SHEPTUN B KNETKe

4.2

doTocnHTes. CeeToBasi U TeMHoBasi pasbl oTocuHTE3a. Peakunn poTocnHTEsa.
OPPEKTUBHOCTL POTOCUHTE3A. 3HaAYEHNE (POTOCUHTE3A ANSA XM3HU Ha 3emre.
BrnivsHme ycnoBuii cpegbl Ha (POTOCMHTE3 M CMOCOOLI MOBBLIWEHWS  €ro
NPOAYKTUBHOCTU Y KYJbTYPHbIX pacTEHUN.

XeMocuHTe3. XemocuHTesnpylowme 6aktepun. 3HaAYeHWe XemMocuHTesa [Ons
XXW3HM Ha 3emrne

4.3

4.4

4.5

OHepreTuyecknn obmeH B kneTke. PaclienneHne BeLLEeCcTB, BblAeneHne wn
aKKyMyIMpoOBaHMe SHEPIUN B KNeTKe. JTanbl 3HepretTnyeckoro obmeHa. Mmukonms.
bpoxeHne n ero Buabl. KncnopogHoe OKUCHEHWE, UMM KINEeTOYHOE [blXaHue.
O DHEKTUBHOCTb IHEPreTUYEeCKOro odbmeHa

Peakuun maTtpuyHoro cuHtesa. ['eHeTuyeckaa nHpopmaumsa n HK. Peanusauus
reHeTn4yeckon wuHopmMauum B KreTke. [eHeTudeckMn Kkog U ero CBOMCTBA.
TpaHckpunumsa — matpudHbln cuHTe3d PHK. TpaHcnsums — 6GuocuHTe3s 6Genka.
KoguposaHune amunHokmcnot. Ponb pubocom B GuocmHTese Gernka

HekneTouHble dopmbl Xn3Hu — Bupycbl. Wctopms oTkpbiTua Bupycos (O.U.




5.1

MBaHoBckuin). OCOBEHHOCTM CTPOEHUSI U XKUSHEOEATENbHOCTU  BUPYCOB.
baktepnodarn. bonesHn pacTeHun, XMBOTHbIX W YerioBeka, Bbl3blBAaeMble
Bupycamu. Bupyc mmmyHogeduumta yenoseka (BUY) — Bosbyautens ClA[a.
MpodunakTuka pacnpocTpaHeHMst BUPYCHbIX 3aboneBaHui

Pa3mMHOXeHue u nHaunsmagyarnbHoe pa3BnuTne opraHnM3mMoB

KneTouHbIN UMK, UKW XXU3HEHHbIN LMK KneTkn. MHTepdasa n mutos. lNpouecchl,
npoTtekatowme B nHTepase. Pennukauma — peakuma maTpuyHoro cuHtesa [QHK.
CTpoeHue XpoMOCOM. XPOMOCOMHbIA Habop — kapuoTtun. LOunnongHbin un
ransioMgHbln  XpOMOCOMHble Habopbl. Xpomatuabl. LluTonornyeckne OCHOBLI
Pa3MHOXEHUA U MHANBMAYANbHOrO pasBUTUSA OPraHN3MOB.

[eneHve knetkm — wmuto3. Ctagmm mutosa. [lpouecchl, npoucxogdalume Ha
pasHbIX cTaguax MuTosa. bnonornyeckuin cMbicin MUTO3a

5.2

5.3

dopMbl pasMHOXeEHMS1 opraHMamMoB: 6ecrionoe u nonosoe. Buabl Gecnonoro
PasMHOXEHUS: [OerneHne HaaBoe, MOYKOBAHWE OfAHO- W MHOFOKNETOYHbIX,
cnopoobpasoBaHne, BereTaTMBHOE pa3MHOXeHue. MIcKyCCTBEHHOE KIMOHMpOBaHWe
OpraHvM3MoB, ero 3HayeHue ans cenekumm

[MonoBoe pasMHOXeHWe, ero oTnNn4ns ot 6ecnonoro.

Menos. Crtagum wmenosa. [lpoueccbl, npoucxoAdline Ha CcTagusix Menosa.
MoBegeHne xpomocoMm B Menose. KpoccuHroBep. buonornyeckun cmbicn u
3HayeHne Menosa

5.4

5.5

6.1

FameToreHes — npouecc obpa3oBaHMsi NOSOBbLIX KNETOK Y XMBOTHbIX. [MonoBble
Xenesbl: CEMEHHUKM U AnYHMKKM. OBpasoBaHMe M pa3BUTME MOJIOBbLIX KMETOK —
rameTt (cnepmaTto3oua, siuLekneTka) — cnepmartoreHes n ooreHes. OcobeHHoCTH
CTPOEHMA ANLEKNETOK U cnepmaTto3onaoB. OnnogoTBopeHue. MNMapteHoreHes

MuguBngyanbHoe  pasButme  (OHTOreHes). OMbpuoHanbHoe  pasBuUTUE
(ambpuoreHes). OTanbl 3MOPUOHANBHOIO Pa3BUTUSA Y MO3BOHOYHLIX XXUBOTHBIX:
ApobneHune, ractpynauus, opraHoreHes. NocTtambpuoHanbHoe passBuTue. Tunbl
NOCTaMOpPUOHANbLHOIO pPa3BUTUNA: NpAMOE, HenpsiMoe (NMYMHOYHOE). BrnusHue
cpeabl Ha pas3BuTME OpraHM3MoB; (bakTopbl, CNOCOOHLIE Bbi3biBaTb BPOXAEHHbLIE
ypOAcCTBa.

PocT n passutue pacteHmin. OHTOreHe3 LBETKOBOrO pacTEHUNA: CTPOEHNE CEMEHN,
cTagun pasBuTuN

HacnenctBeHHOCTb M MU3SMEHYNBOCTb OpraHm3mMmoB

MpeomeT n 3agaym reHeTukn. Victopus passutusa reHeTukn. Bknag poccuMmMCKnx u
3apybexHbiXx  y4EHbIX B pasBUTUE  TEHETUKMW. MeToapbl reHeTUKK
(rmbpugonornyeckun, LUTOreHeTUYeCK1N, MOMEKYSAPHO-reHETUYECKUIA).
OCHOBHble reHeTunyeckne MOHATUA. [eHeTudeckass CMMBOMMKA, UCMONb3yemasi B




cxemMax CKpeLmBaHum

6.2

3aKOHOMEpPHOCTM HacneaoBaHMsi MPU3HAKOB, YCTaHOBMEHHble [. MeHgenem.
MoHormbpmaHoe ckpewmBaHMe. 3akoH eauHooOpasusa rmMbpuaooB  nNepBoro
nokonenus. [lpaBMno [OOMUHMPOBAHMSA. 3aKOH paclUenneHus NpU3HaKoB.
MnoTtesa 4YncToThl raMeT. [lofHoe U HenonHoe JOMUHMPOBAaHKE.

OurnbpmngHoe ckpelwimBaHue. 3akOH HE3aBUCMMOIO HacregoBaHMst MPU3HaKOB.
LintoreHeTnyeckne OCHOBbI AUMOPMAOHOrO CKpelumBaHus. AHanuaupyrouee
CKpelumBaHue. Mcnonb3oBaHne  aHanuM3upylowWero  CKpewmBaHua  Angd
onpeaeneHus reHotmna ocoobum

6.3

6.4

CuenneHHoe HacnegoBaHue npusHakoB. Pabota T. MopraHa no cuensieHHOMY
HacnegoBaHMKO  reHoB. HapyleHne cuenneHuss TreHoB B pesynbTaTte
KpOCCMHroBepa. XpoMOCOMHasa Teopus HacneacTBEHHOCTU. [[eHeTn4eckume KapTbl.
leHeTnka nona. XpoMoOcCOMHoe onpegeneHne rnona. AyTOCOMblI M MNOJSIOBbIE
XpOMOCOMbI. [lOMOrameTHble W reTeporameTHble opraHuM3mbl. HacnegoaHue
NPU3HaKOB, CLIEMMEHHbIX C MOIOM

N3meHumBOCTb. Brabl M3MEHUMBOCTU: HeHacnenCcTBEHHas W HacnencTBeHHas.
Ponb cpegbl B HeHacnencTBEHHOWM  M3MEHYMBOCTWU.  XapaKTepucTuka
MoANUKaLMOHHOM N3MEHYMBOCTU. BapraumoHHbIn pag v BapyaunoHHas KpuBasi.
Hopma peakumn npusHaka. KOnMM4eCTBEHHble U KayYeCTBEHHble MNPU3HaKu U KX
HopMa peakuuun. Ceonctea MoaMUKaLUMOHHON N3MEHYMBOCTH

6.5

HacneaoctBeHHasd, wnu  reHotMnuyeckas, W3MeH4MBOCTb. KomOuHaTuBHas
N3MeHYMBOCTb. Meno3 ”n noNoBoM nNpouecc — OCHOBA KOMOMHaTUBHOM
n3amMeH4mBoCcTn. MyTaunoHHas n3ameH4YnBoCTb. Knaccudukaums MyTauun: reHHble
XPOMOCOMHbIE, FeHOMHbIe. YacToTa 1 NpuymMHbl MyTauui. MyTareHHble hakTopsbl.
3aKOH romMosorM4yecknx psiaoB B HacneacTBeHHoM nameH4nsoctn H.W. BaBunosa

6.6

leHeTuka 4yenoBeka. Kapumotmn yenoBeka. OCHOBHble MeTOAbl TEHETUKU
yernoBeKa: reHeanorm4eckumn, 0nmM3HeLoBbIN, LUMTOreHETUYECKUN, DNOXUMUNYECKNN,
MONEKYNSAPHO-TEHETUYECKNIA. CoBpemeHHoe onpeaenexve reHoTmna:
NOSTHOreHOMHOE CEKBEHMPOBAHWE, FEHOTUNUPOBAHME, B TOM YMCMEe C MOMOLLbHO
MUP-aHanu3a. HacnegcrtBeHHble 3aboneBaHusi 4enoBeka: reHHble 60nesHu,
Oones3Hn c HacneacTBEHHOW NPeapacnonoXeHHOCTLH, XPOMOCOMHbIE 60Me3Hu.
Comartnyeckne n reHepatmBHble MyTauun. NpuHUMNbI 300poBOro obpasa XusHu,
ANArHOCTUKN, NpoUNakTMKM N nedeHnsa reHeTudecknx OonesHen. Mepoumko-
reHeTU4yeckoe KOHCYNbTUpOBaHMEe. 3HayeHne MeOUUUHCKOMW TeHEeTUKU B
npenoTBpaLLEHNN N NTEYEHUN TEHETMYECKMX 3aboneBaHNn YenoBeka

7.1

Cenekumst opraHnamoB. OCHOBbI BUOTEXHONOMNK

Cenekumss kak Hayka W npouecc. 3apoxgeHue cenekuunm u OoOMeCTUKaLMS.
YyeHne H.W. BaBunosa 0 UeHTpax NpoOMCXOXKAEHUS U MHOroobpasms KynbTYpPHbIX




pacTteHnin. LieHTpbl NponcxoXxaeHna goMalluHnX XXnBOTHbIX. CopT, nopoaa, WramMmm

7.2

CoBpemMeHHble MeToabl cenekumn. MaccoBbii U MHAMBMAOYanNbHbIA OTOOPLI B
cenekunmm pacteHun u XmBoTHbIX. OueHka akcTepbepa. brnuskopogcTBeHHoE
cKpewmBaHne — WHOpuMAUHr. Yuctasa nuHMA. CKpewuBaHWEe YUCTbIX JIMHUNA.
eTeposuc, unn rmbpmnaHas cuna. HepoacTBEHHOE CKpelvBaHUE — ayTOPUOWNHT.
OtpanéHHas rmMbpmgusaumsa un e€ ycnexu. WCKYCCTBEHHbIA MyTareHes u
nosyyeHve nonuniovaoB. [OCTWXKEHUS CenekumMuM pacTeHUr, XUBOTHBIX W
MWUKPOOpPraHN3MoB

7.3

BuoTexHonorna kKak oTpacrnbe npou3BoAcTBa. [eHHad WHXeHepus. JOTanbl
cos3gaHua pekoMbuHaHTHoM [HK u TpaHcreHHbix opraHmsamoB. Kneto4dHas
nHXeHepuda. KneTtouHble KynbTypbl. MUKPOKNOHaNbHOE pasMHOXEHUe pacTeHUMN.
KrnoHnpoBaHne  BbICOKOMPOAYKTUBHBIX  CEMbCKOXO3SINCTBEHHbLIX  OPraHM3MoB.
JKosormyeckme n aTuyeckune npobremsi. ™O - reHeTn4ecKku
MOANPULMPOBAHHbIE OPraHM3Mbl

11 KINACC

Kon
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1.2

NMpoBepsieMbin 3aNieMeHT coaepxKaHusA

OBONOUMOHHagA buonorns

OBOMNOLUMOHHAs TEOPUsi U €€ MecTo B Bruonoruu.

CeupgetenbctBa  aponouun.  lManeoHTonornyeckme:  nocneaoBaTenbHOCTb
NosBNEeHNs BWOOB B MareoHTOSIONMYECKOM neTonucn, nepexoaHble (opMbl.
Buoreorpadguyeckne: cxogcTeo 1 pasnuume dayH 1 riop MaTepPUKOB N OCTPOBOB.
OmMbpuonornyeckne: cxogctBa U - pasnuumna 3MOPUOHOB  pasHbiX  BUOOB
NO3BOHOYHbIX. CpaBHUTENbHO-aHAaTOMUYECKME: TOMOSOrMYHbIE, aHarnornyHble,
pyAMMEHTapHble oOpraHbl, ataBumambl. MonekynspHo-6noxmmmudeckme: cxoncTBo
MEeXaHM3MOB HacneaCcTBEHHOCTM M OCHOBHbIX MeTabonuyecknx nytem y BcCeX
OopraHu3moB

OBontoumoHHasa Teopusa Y. [apsuHa. Npeanockiniku BO3HUKHOBEHUS AapBUHM3MA.
ABvxXyLimne cunbl aBonouMmM BUAoB no [apBuHy (M30bITOYHOE pasMHOXEHUE Mpu
OrpaHMYEeHHOCTN PecypcoB, HeonpedenéHHasi W3MEHYUBOCTb, 6Oopbba 3a
CyLLLeCTBOBaHNE, ECTECTBEHHbIN OTOOP)

1.3

CuHTeTuyeckass Teopus aBonwoumm (CTO) M OCHOBHble €€ MNOSTIOXKEHUS.

Mukpoasontouus. Monynsaumsa kak eanHMLa Buaa U 3BONHOLUK

1.4

ABnxyLime cunbl (pakTopbl) aBOMOLMM BMAOB B npupoge. MyTaumoHHbIN npouecc




N KOMOWHATMBHAS W3MEHYMBOCTb. [lonynaunoHHbIE BOMHbI U Apend reHOoB.
M3onauma wn  murpaums. EcTecTBeHHbIn 0OTOGOp — HanpaBnawwmi  dakTtop
aponounn. PopMbl eCTECTBEHHOIO 0THOpPA.

Mpncnoco6neHHOCTb  OpraHnM3mMoB  Kak  pesynbtart  asonoumn.  [Mpumepsbl
npucnocobneHnin y opraHnamoB. ApomMopdo3bl 1 ngmoaganTaumu.

Bug v Bugoobpasosanue. Kputepum Bnga. OcHoBHblE hopMbl BUOoOGpa3oBaHus:

reorpadgu4yeckoe, aKoNornyeckoe

15

2.1

2.2

2.3

Makpoagontoumsi.  Popmbl  aBonouun:  cuneTnyeckas,  OUBEpreHTHas,

KOHBEpPreHTHasa, napanrenbHa4. HeO6paTI/IMOCTb aBosnwounn
BosHunkHOBEHME 1N pa3BuTne XM3HN Ha 3emne

[loHayyHble npeacTaBreHNa O  3apoXAEHUW XKU3HW. HaydHble runoTesbl
BO3HMKHOBEHUS XMU3HW Ha 3emne: abuoreHe3 W nNaHcnepmus. Xumudeckas
9BONOUMSA. IKCNEPUMEHTaNbHOE MNOATBEPXAEHUE XUMUYECKOW  3BOSIHOLNMN.
HayanbHble aTanbl 6uonormyeckon asontouun. mnotesa PHK-mupa. [lNepsble

KNEeTKN n nx aBosirouns. CDOpMI/IpOBaHI/Ie OCHOBHBbIX rpynnmn >X1UBblX OpraHnM3mMoB

Passutne xm3Hm Ha 3emne no apam u nepuogam. Katapxen. Apxenckass u
npoTepo3onckass apbl. [laneosonckas a3pa WM €€ nepuoabl: KeMOPUNCKUN,
OPOOBUKCKUW,  CUNYPUACKUA,  OEBOHCKUM,  KaMEHHOYrOflbHbIW,  MEepPMCKUMN.
Me3so3sonckas apa 1 e€ nepuoabl: TPUacoBbIv, OPCKUN, MENOBOW.

KanHosonckas apa n eé nepmofbl: NaneoreHoBbI, HEOreHOBbIN, aHTPOMOreHOBbLIN.
Xapaktepuctvka kKnumata W reonorndyecknx npoueccoB. OCHOBHble aTanbl
9BOSIOUMM  PaCTUTENBHOIO U XXMBOTHOrO Mupa. ApomMopdo3bl Y pacTeEHUn U

XUBOTHbIX. [losiBNeHue, pacuseT 1 BbiIMUPaHUe rpynn XmBbixX opraHn3moB

Cuctema opraHn4yeckoro M™Mumpa KakK oOoTpaxeHune 3BOJTIoUnN. OcHoBHble

cncremMatTmnyeckme rpynnbl OpraHM3mMoB

2.4

2.5

oBonoumsa 4yenoBeka. AHTPONONOrMs Kak Hayka. PassuTue npencrtaBneHum o
npoucxoxageHnn denoseka. MeTogbl u3yyeHus aHTpororeHesa. CxoactBa u
pasnuuns YenoBeka M XXMBOTHbIX. CUCTEMaTUYECKOE MOMOXEHME YenoBeKa.

Aswxywme cunbl (cpaktopbl) aHTponoreHesa. HacneacteseHHasi UISMEHYNBOCTL U
€eCTeCcTBeHHbI OTOOp. OOLWEeCTBEHHbI 00pa3 XW3HW, W3rOTOBMIEHUE OpyauNn

Tpyaa, MblllieHne, pedb

OcHOBHblE CTaguMM U BETBM 3BOMOUUKM YernoBeka: aBcTpanonutekun, Yenosek
ymenbeid, Yernosek npsamoxogswmi, Yenosek HeaHgepTanbckuu, Yenosek
pa3yMHbIn. Haxogku wmckonaemblix OCTaHKOB, BpeMsi CyLlecTBOBaHudA, obractb
pacrnpocTpaHeHusi, 06 bEM rofiloBHOro Mo3ra, obpas XXusHu, opyans




2.6

3.1

3.2

3.3

Yenoseueckne pacbl. OCHoBHble GonbluMe packl: eBponeongHas (eBpasumnckas),
Herpo-aBcTpanongHas (akBaTOpUHanbHas), MOHronoungHas (asnatcko-
amepukaHckas). YepTbl NpucnocobneHHoOCTn npeacTtaBuTenen YenoBeyeckux pac

K YCIOBUSIM CyLLIECTBOBaHUS. EAMHCTBO YenoBeyeckux pac. Kputuka pacmama
OpraHusmbl U OKpyXatoLlas cpeaa

Jkonorms kak Hayka. 3agauvm un pasgenbl akonormu. MeTtoabl 3KONOrnmyeckmx
nccnegoBaHMin. JKonormyeckoe mMupoBo3apeHne. Cpenbl 06uTaHUA OpraHM3MOoB:

BOAHaA, Ha3eMHO-BO34QyLlIHadA, NovYBeHHadA, BHyTpUopraHm3MeHHas

Jkonornyeckune drakTopbl. Knaccudgmkauyus 3KOJOrMYecKkux ¢aKkTopOoB:
abunotnyeckne, OGUOTUYECKME W aHTPOMOreHHble. [encTBME IKOSTOrMYECKUX
¢aKkTopoB Ha OpraHMU3Mbl

AbuoTtnyeckme akTopbl: CBeT, TemnepaTypa, BMaXHOCTb. doTonepuoamsm.
MpucnocobneHns  opraHM3aMoB K  OeWCTBUO  abumoTmdeckmx  (pakToOpOB.
Buonornyeckne puTMbl

3.4

3.5

4.1

4.2

BuoTtuyeckne daktopbl. Buabl GuoTuvecknx B3aMMOOEWCTBUN: KOHKYPEHLMS,
XULWHMYECTBO, NapasvMTM3M, MyTyanu3M, KOMMeEHcanm3aMm (HaxnebHunyecTBo,
KBApTUPAHTCTBO),  aMeHcanuam, HeuTpanuam.  3HadeHne  BUoTUYECKMX

B3aMMOOENCTBUI AN cyweCctBoBaHNA OpraHM3MoB B NPUPOOHbIX cooOulecTBax

Jkonornyeckne xapaktepucTuku nonynsumm. OCHOBHbIE MokasaTeny Nonynsauun:
YUCNEHHOCTb, MMNOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MNPUPOCT, MUrpaLus.

[AnHamunka YMCcneHHOCTH Nonynsaumm n eé perynaums
CoobuecTBa 1 3KONOrMYECKNE CUCTEMDbI

CoobuwectBo opraHuamoB — 6uoueHo3. CTpykTypbl 6uoueHo3a: BuaoBas,
NPOCTpaHCTBEHHasA, Tpodmyeckaa (nuwesad). Bugbl-goMmHaHTbl. CBsA3M B
duoueHose

Okonornyeckne  cuctembl  (3kocuctembl).  [loHaTme 06  akocucteme un
buoreoueHo3de. @DyYHKUMOHAmNbHbIE KOMMOHEHTbI  3KOCUCTEMbl:  MPOAYLIEHTHI,
KOHCYMEHTbI, peayueHTbl. KpyroBopoT BeLECTB M NOTOK SHEPINN B SKOCUCTEME.
Tpoduyeckme (NMLLEBbIE) YPOBHM 3JKOCUCTEMbI. [luweBble uUenn ©  ceTwu.
OcHOBHble noKasaTenu 3KOCUCTEMbI: Ouomacca, npoaykuusi. JKONornyeckune
nMpamuapl:  NPOAYKUWKW, YUCHEHHOCTM, Ounomaccbl. CBOWCTBA 3KOCUCTEM:
YCTOMYMBOCTbL, camoperynsauus, passutme. Cykueccus

4.3

MprpoaHble 3KOCUCTEMbI. JKOCUCTEMbI O3EP U pPeK. DKOCUCTEMA XBOWHOMO WS
LLUMPOKOSIMCTBEHHOTO Neca.
AHTpPOMNOreHHbIe 9KOCUCTEMBbI. Arpoakocuctemsil. Ypboakocuctemsl.




Bronoruyeckoe n xo3anMCTBEHHOE 3HaYeHME arpo3KOCUCTEM N YPOOIKOCUCTEM.
BuopasHoobpa3ve kak aktop  ycTtoMumBOoCTM  3kocucTem. CoxpaHeHue

Buonornyeckoro pasHoobpasunsa Ha 3emne

Yyenne B.W. BepHagckoro o 6uoccepe. [paHuubl, coctaB M CTpyKTypa
6uoccepbl. XKusoe BewectBo U ero yHkumn. OcobeHHocTM Buocdepbl Kak

4.4 rnobanbHOM 3KocucTeMbl. [uMHamunyeckoe paBHoOBecue W obpaTHas CBS3b B
B6uoccepe. KpyroBopoTbl BeLllecTB M OUOreoxmmMumyeckne UWKbl Sr1EMEHTOB
(yrnepoga, asota). 3oHanbHoCTb 6ruocdepbl. OCHOBHbIE GUOMBI CyLLN
UenoseuvectBo B Guocepe 3emnn. AHTpornoreHHble M3MeHeHus B Buocdepe.

45 MobGanbHble 3Kkonornyeckme npobnemsi.

OcHoBa pauuoHanbHOro  ynpaBreHust  NPUPOOHbIMM  pecypcamm U UX

UCrosb3oBaHMe. ﬂ,OCTI/I)KeHI/IFI Bronornn n OXpaHa npupoabl




YYEBHO-METOANYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPWUAIbI A5NA YYHEHUKA

METOAOMYECKUE MATEPUAIbLI ANA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHBIE PECYPCbIl U PECYPCbI CETU

MHTEPHET



