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PABOYASA NPOrPAMMA

y4yebHoro npeameTta «buonorus. ba3oBbin ypoBeHb»

ansa obyyvarowmxeca 10 — 11 knaccos



NMNOACHUTENIbHAA 3AMMNCKA

Mpn paspaboTke nporpammbl Mo 6GUONOMMN  TEOpPEeTUYECKYId OCHOBY AN
onpefeneHMs NoAxoOoB K hopmmpoBaHuiO codepxaHus yd4ebHoro npegmeTta
«Bbuonorna»  coctaBunu:  koHuentyanbHble  nonoxeHns ®roCc  COO o
B3anMOOOYCNOBNEHHOCTN Lenen, CoagepKaHus, pesynbtaTtoB obyyeHuns n TpeboBaHnin K
YPOBHIO MOArOTOBKU BbIMYCKHUKOB, MONOXEHUA 06 obwux uensax u npuHuMnax,
XapaKTepU3YLLMX COBPEMEHHOE COCTOSIHME CUCTEMbI CpeaHero obwero obpasoBaHus
B Poccunckon ®egepauun, a Tarvke NonoxeHnsa o cneumduke uonornm, e€ saHavyeHum
B MO3HaHUM >XMBOW npupoabl WM obecnevyeHun CyLeCcTBOBaHUS YenoBeYvYeCcKoro
obuwectBa. CornacHo Ha3BaHHbIM MOSIOXEHUAM, OnpefeneHbl OCHOBHble (OYHKLMK
nporpammbl No Guonornm n eé CTpykTypa.

Mporpamma no 6uonorMn OaéTt npeactaBneHne o uensx, o6 obwen crTparternm
oby4eHns, BoCnNUTaHUA N pasBUTUS OoOy4varoMXca cpencrBamu yyebHOro npegmera
«Bbuonorua», onpegensetr obasatenbHoe npeaMeTHOe COoAepXaHue, ero CTPYKTYpy,
pacnpegeneHve no pasgenam uM TemMam, pekoMeHAyeMmyk MocnenoBaTenbHOCTb
n3ydeHnss yyebHoro matepmana Cc YYETOM MEXNPEOMETHbIX WM BHYTPUNPELMETHbIX
cBA3en, Jormkn  obpasoBaTenibHOro  npouecca, BO3PacTHbIX  OCOBEHHOCTeW
oby4atoLmxcs.

B nporpamme no 6uonorun Ttakke yuumTbiBalTCA TpeboBaHMA K MnaHMpyembiM
NINYHOCTHbIM, MeTanpegMeTHbIM W NpeaMeTHbIM  pesdynbTaTaMm  obyyeHnsa B
(POPMMPOBAHNN OCHOBHbIX BUOOB Y4ebHO-MO3HaBaTeNbHOM AeATeNbHOCTU/YYeBHbIX
AeNCcTBMI 0By4YaloLMXCs N0 OCBOEHUIO COAEpKaHMsA Bronormdeckoro obpasoBaHus.

B nporpamme no 6wuonormm (10-11 knaccel, 6a30Bbii YpPOBEHb) peann3oBaH
NPUHUMN  MPEeeMCTBEHHOCTM B M3y4yeHun Ouonoruu, Onarogaps 4Yemy B Hew
npocMaTpuBaeTCAa  HaMpaBfEeHHOCTb Ha  pas3BUTME  3HaHWKW, CBA3AHHbIX C
POpPMMPOBAHNEM €CTECTBEHHO-HAY4YHOr0 MUPOBO33PEHUS, LIEHHOCTHbLIX OpUEeHTauun
FNINYHOCTM, SKOJTOrMYECKOro MbILUNEHNSA, NPeACTaBNeHNn O 300POBOM 0Opase XU3HWU U
GepexHbIM OTHOLUEHMEM K OKpyXatlen npupoaHon cpege. lMoatomy Hapsgy cC
n3ydeHnem obLebnonormyecknx Teopun, a Takke 3HaHUM O CTPOEHUN XMBbIX CUCTEM
pa3HOro paHra u CyLLHOCTM OCHOBHbIX NPOTEKALMNX B HUX NPOLLECCOB B NporpammMe no
Guonormm yaeneHo BHUMaHWE UCMONb30BaHUIO MOSyYEeHHbIX 3HAHUM B NOBCEOHEBHOM
XU3HW  Ona peweHna nNpuKnagHblX 3agad, B TOM  4ucne: nNpodunakTuKu
HacneacTBeHHbIX 3aboneBaHui YyenoBeka, MeanKO-reHETUYECKOrOo KOHCYbTUPOBaHNS,
0BOCHOBaHUA 3KONOrMYECKN LienecoobpasHoro noBeAeHUsi B OKpyXKatoLen npupoaHom
cpede, aHanusa BNUSAHUS XO3ANCTBEHHOW [OEATENbHOCTM YerioBeKka Ha COCTOsiHWME
NPUPOAHBIX U  WCKYCCTBEHHbIX 3KOCUCTEM. YCUNEHWEe BHMMaHWUS K NPUKNagHon
HanpaeneHHocTM y4vyebHoro npegmerta «buonorna» NpoAMKTOBaAHO HEOBXOAMMOCTbBIO
obecneyeHns ycrnoBuUM ANns peLleHMs OOHOW W3 akTyalnbHbIX 3aday  LUKOSbHOro
Guonormyeckoro  obpasoBaHusA, kOoTOopas  npegnonaraet  opmupoBaHue Y
obyvyarowmxca  CnocobHoOCTM  aganTupoBaTbCA K U3MEHEHWSM  OUHAMUYHO
pa3BMBaIOLLErOCA COBPEMEHHOIO MUpa.

Buonornsa Ha ypoBHe cpeaHero obuwero obpasoBaHMs 3aHMMaeT BaXXHOE MECTO.
OHa obecneumBaeT ¢opMupoBaHME Yy oOyyaloWmMxca nNpeacTtaBieHnn O HayyHOW
KapTMHE Mupa, paclumpsieT n o6o6LaeT 3HaHUSA O XUBOW Npupoae, €€ oTNNYNTENbHbIX
npu3Hakax — YpOBHEBOW OpraHu3aumm v 3BOSIIOLMMK, CO30AET YCNOBMSA ANSA: NO3HAHUS



3aKOHOB >XMBOW Npupoabl, (POPMUPOBAHUA (PYHKLMOHANBHOW FPaMOTHOCTU, HaBbIKOB
3gopoBoro n 6esonacHoro obpasa KU3HW, SKOMOrMYecKoro MblLUNIEHNS, LEeHHOCTHOro
OTHOLLEHUS K XXUBOW NPUPOAE U YESTOBEKY.

Bonblwoe 3HayeHne Guonorns umeeT Takke ONs peleHMs BOCMUTaTemNbHbIX U
pasBMBalOLWNX 3agad cpegHero obuiero obpasoBaHus, coumnanuaauumn obyyaroLmxcs.
N3yyeHne Buonorum obecneumBaeT ycnosus And (popMUPOBaHUS MHTENNEKTYyarnbHbIX,
KOMMYHUKALMOHHbIX M MH(OPMAUMOHHBIX  HAaBbIKOB, 3CTETUYECKOM  KynbTypbl,
cnocobCcTByeT WHTErpaumMm OMOMOrMYyeckux 3HaHWM C NpeacTaBfeHUAMU U3 OpYrux
y4yeOHbIX npegMeToB, B 4YaCTHOCTM, U3UKW, XuMuM U reorpadun. HasBaHHble
NOMNOXeHna o npefHasHavyeHun yvyebHoro npegmeTa «buonorus» coctaBunn OCHOBY
Ana onpefeneHuss nNoaxodoB K OTOGOpy M CTPYKTYPUPOBaHUIO €ro CopepXaHus,
npeacTaBneHHOro B nporpammMe no émuonoruu.

OTtbop cogepxaHua y4vebHoro npegmeta «buonorna» Ha ©0a30BOM YpPOBHe
OCYLLECTBNEH C NO3ULNIA KyNbTypocoobpasHoro noaxona, B COOTBETCTBUM C KOTOPbIM
obyyatowmecss OOMKHbl OCBOUTb 3HAHUS U YMEHUs, 3HadMMmble Ana opMmpoBaHus
obLwen KynbTypbl, onpegendwlmne ageksaTHoe NoBedeHMe YefnioBeka B OKpyXawLen
npupoaHOM cpede, BOCTpebOBaHHble B MOBCEAHEBHOW J>XMU3HW W  MNPaKTU4ECKOW
pesatenbHoctu. Ocoboe MeCcTo B 3TOW CUCTEME 3HaHUM 3aHMMaloT  3NEeMEHThI
cofepXaHud, KoTopble CcryXaT OCHOBOM AN (OopMUpOBaHUA npeacTtaBfieHUn o
COBPEMEHHON €eCTECTBEHHO-HAy4YHOW KapTUHE Mupa M LEHHOCTHbIX OpueHTaumnax
NNYHOCTK, CNOCOBCTBYHOLMX r'yMaHu3aLmm buonornyeckoro obpasoBaHus.

CTpykTypupoBaHue cogepxaHus ydebHoro matepuana B nporpammMme no 6uonornm
OCYLLECTBNIEHO C YYETOM TMPUOPUTETHOrO 3HAYEHWA 3HaHMKM 00 OTANYUTESbHbIX
0COBEHHOCTAX XMBOW nNpupodbl, O €€ YPOBHEBOW oOpraHu3aumm u aonwoumn. B
COOTBETCTBUM C 3TUM B CTPYyKType y4debHoro npegmeTta «buonorusi» BblOeNeHbl
cnegywowmne cogepxatenbHble nuHUKW: «buonorma kak Hayka. MeTogbl HayyHOro
nosHaHusay», «Knetka kak Guonornveckas cucremay», «OpraHmsam kak Guonorudeckas
cuctema», «Cuctema um MHoOroobpasve OpraHM4eckoro mMupa», «JIOBOSOLMS XKUBOW
npupoabl», « OKOCUCTEMbI U NPUCYLLIME UM 3aKOHOMEPHOCTUY.

Llenb wu3yyeHunss ydebHoro npegmeTta «buonorns» Ha 06a30BOM YpOBHE —
oBrageHne obyyalLlMMUCS 3HAHUSMW O CTPYKTYPHO-GOYHKLMOHANBbHOW OpraHu3aumu
XMBbIX CUCTEM Pa3HOro paHra u npnobpeTeHne yMeHUn NCNosb3oBaTb 3TN 3HaHUS NS
rPaMOTHbIX AENCTBUA B OTHOLLEHUN OOBEKTOB XXMBOW NPUPOAbLI U PELLUEHMSA Pa3NNYHbIX
XW3HEHHbIX Npobnem.

[octnxeHne uenu u3dydeHus ydebHoro npegmeTta «buonorns» Ha 6GasoBOM
ypOBHe obecneymBaeTcs peLleHneM crneayoLwmnx 3agauq:

OCBO€EHME 0byYaroLLMMNCS CUCTEMbBI 3HAHWU O BUOMNOMMYECKUX TEOPUSX, YHEHNSX,
3aKOHax, 3aKOHOMEPHOCTHAX, runoTesax, npasunax, Cchnyxawmx OCHOBOW Afis
dopMupoBaHUA NpeacTaBleHnn O eCTeCTBEHHO-Hay4YHOW KapTuHe Mupa, O MeTodax
Hay4YHOro NO3HaHus, CTPOEHMUU, MHOroobpasnm n 0COBEHHOCTAX XMBbIX CUCTEM PA3HOro
YPOBHSI OpraHvM3auuu, BblOaloWMXCA OTKPbITUSIX M COBPEMEHHbIX WUCCNeaoBaHUsX B
buonoruu;

dopMMpoBaHMe Yy 0Oy4yaloWmUXCca MNO3HaBaTENbHbIX, WHTENNEKTyanbHbIX |
TBOPYECKMX CMNOCOOHOCTEN B NpoLecce aHanmsa AaHHbIX O NyTAX pas3BuTusa B Gronorum
Hay4HbIX B3rnsgoB, Maen n NoAXO4OB K M3YYEHWUIO KUBLIX CUCTEM pPasHOro YPOBHS
opraHusauuu;



CTaHOBreHue y obyyaromxcs obLien KynbTypbl, (YHKLUNOHANBLHON PaMOTHOCTH,
pasBuUTME YMEHUN OOBACHATb M OUEHMBATb SBIIEHUS OKPYXaloLero mupa XnBOK
Npuvpoabl HA OCHOBaAHUKN 3HAHWUI W OMblTa, NOMYYEHHbIX MPU U3y4eHun Guonoruu;

dopmMupoBaHne Yy  OBydvalomxcsa  YMEHUA  UNMKOCTPUPOBaTb  3HAYeHue
BuonorMyecknx 3HaHMM B MPaKTUYECKOW OEeATENbHOCTM YenoBeka, pasBuUTum
COBPEMEHHbIX MEANLMHCKNX TEXHONOIMMM 1 arpobnoTeXHONOrMHI;

BOCNUTaHWe YOEXOEHHOCTM B BO3MOXHOCTU MO3HaHMSA YENOBEKOM KUBOW
npupoabl, Heo6xoaMMOCTH 6EpPEXHOr0 OTHOLLEHUS K HEN, COBNIOAEHNSA STUYECKNX HOPM
npv npoBegeHnn BUONorM4ecknx nccnegoBaHnm;

OCO3HaHME LEHHOCTU OMOMOrMyecknx 3HaHUMM ONS  NOBbIWEHUS  YPOBHS
9KOMOrMYeckon KynbTypbl, 4115 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMS;

NpUMEHeHNe NPUOBPETEHHBIX 3HAHUA WU YMEHWA B MNOBCELHEBHOW >XMU3HU AN
OLEHKN NOCneacTBUA CBOEN AEATENbHOCTM MO OTHOLLUEHMIO K OKpyXXalLllewn cpege,
cobCcTBEHHOMY 300pOBbI0, OOOCHOBaHME W cobnogeHne Mep NpPodUNIaKTUKK
3aboneBaHui.

B cucteme cpegHero obuiero obpasoBaHusa «brnonorusa», nsydaemas Ha 6asoBom
ypoBHe, sABnseTca obs3aTenbHbiM y4ebHbIM NpeamMeToM, BXOOSAWMM B COCTaB
npegMeTHon obnactn « EctecTBEHHO-Hay4HbIE NPEOMETbIY.

Ana unayyeHms Guonormm Ha 6a3oBOM ypoBHE cpegHero obuiero obpasoBaHust
otBoanTcsa 68 yacos: B 10 knacce — 34 4aca (1 4ac B Hegento), B 11 knacce — 34 yaca
(1 yac B Hegento).



COAEPXAHUE OBYYEHUA
10 KIACC

Tema 1. Buonorusa kak Hayka.

Buonorns kak Hayka. CBs3b 6uonormm c OBLLECTBEHHbIMWU, TEXHUYECKUMU U
APYrMMnN eCTeCTBEHHbLIMU HayKkamMun, punocoduen, aTUKON, 3CTETUKON U npaBom. Ponb
Guonormm B OPMMPOBAHUN COBPEMEHHOW Hay4yHOW KapTuUHbl Mupa. Cuctema
Bronormyecknx Hayk.

MeToabl NO3HaHUA XUBOW Npupoabl (HabNaeHWe, IKCNEPUMEHT, OnNUcaHue,
n3mMepeHune, Knaccudgukaums, MogennmpoBaHune, ctatuctTudeckas obpaboTka gaHHbIX).

HemoHcTpauuu:

MopTpeTbl: Y. AapsuH, I'. MeHgenb, H. K. Konbuos, k. YoTcoH n ®. Kpuk.

Tabnuupl n cxembl: «MeToabl NO3HAHUS XXMBOW NPUPOObIY.

JNaGopaTtopHble 1 npakTu4yeckue paboTbil:

MpakTnyeckaa pabota Ne 1. «/cnonb3oBaHWe pasnnyHbiXx METOA0B NP U3y4eHUn
Bronornyeckmx o6 bEKTOBY.

Tema 2. XKuBble cucteMbl U X opraHu3auus.

XKuBble cuctembl (buocmuctembl) kak npeameTr usydeHus ouonoruun. OTnnumne
XMBbIX CUCTEM OT HEOPraHNUYECKOM NPUPOABLI.

CeownctBa bHuocuctem M ux pasHoobpasue. YpoBHW opraHmsauumn buocucrem:
MOSEKYNSAPHbBIA, KMNETOYHbIW, TKaHEBbIW, OPraHU3MeHHbINn, MNonynAUMOHHO-BULOBON,
9KOCUCTEMHbLIN (BruoreoueHoTU4eCKNn), BuocepHbIn.

HemoHcTpauuu:

Tabnuupbl n cxembl: « OCHOBHbIE NPU3HAKN XN3HNY, «YPOBHN OpraHn3auumn XXMBow
npupoabI».

O6opynoBanue: mogens monekynol AHK.

Tema 3. XuMnyeckmmn coctaB U CTPOEHUE KIETKM.

XUMMYECKMA coCcTaB  KMNeTKN. XUMUYECKME IMEMEHTbI.  MaKpPO3NEMEHThI,
MUKPO3rieMeHTbl. Boga n mmHepanbHbie BelecTBa.

®dyHKUMM  BOObI M MWHepanbHbIX BewectB B  knetke. [logaepxaHue
ocMOTU4Yeckoro banaHca.

Benkn. CoctaB u cTpoeHne 6enkoB. AMWHOKUCIIOTbI — MOHOMEpPbI Oenkos.
HesaMeHMMble W 3aMeHUMble aMWHOKUCIIOTbl. AMWHOKUCIIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl 6enkoBO MoOnekynbl (NepBuUYHasi, BTOPUYHAsA, TPETUYHAss U YeTBepTUYHas
CTPYKTypa). XumMmnyeckune ceonctea 6enkos. bronornyeckme dyHKunmn 6enkos.

depmeHTbl — Guonornyeckne katanmsatopbl. CTpoeHne depMeHTa: akTUBHbIN
LueHTp, cybctpatHas cneundunyHoctb. KodhepmeHTbl. ButamuHbl. OTnmnymnsa pepmeHToB
OT HEOPraHN4YeCcKnX KaTtann3aTopos.

YrneBoabl: MOHocaxapugbl (rnwoko3a, pubosa n gesokcupubosa), ancaxapuibl
(caxaposa, nakto3a) W nonucaxapugbl (Kpaxman, rfAMKOreH,  Lenmnfosa).
Buornorunyeckne pyHKuumM yrnesonos.

Jlvnunapt: Tpurnuuepuabl, doconunuabl, cTepoubl. MapodunbHo-
rmapodobHble cBorcTBa. buonormyeckue yHkumm nunuaos. CpaBHeEHME YrneBoAoOB,
6enkoB 1 NMNAOB Kak UCTOMHUKOB SHEPIUN.



HyknenHosble kucnotel: OHK n PHK. Hykneotngbl — MOHOMeEpbI HYKNENHOBbIX
kncnot. CtpoeHne n dyHkummn OHK. Ctpoenne n dyHkumm PHK. Buabl PHK. ATO:
CTpoeHne N PYHKLMN.

Lintonorna — Hayka o knetke. KneTtoyHasa Teopusi — npumep B3aMMOLEeNCTBUSA
naen n paktoB B HAy4HOM NO3HaHUKW. MeToapbl N3y4eHus KNeTKu.

KneTtka kak uenocTHas xuBas cuctema. Ob6uimne npusHaku KNeTok: 3aMKHyTas
HapyHaa membpaHa, monekynbl [HK kKak reHeTudeckum annapar, cMCTeMa CuHTe3a
Genka.

Tunbl KNETOK: aykapuoTnyeckas M npokapuotnyeckas. OcobeHHOCTN CTPOoeHus
npokapuoTuyeckon knetkn. KnetouHast cteHka 6aktepuin. CTpoeHue aykapnoTU4eCcKomn
KneTkn. OCHOBHbIE OTNIMYUNSA PACTUTENBHON, XXMBOTHOW N TPUBHON KNETKMN.

[MOBEPXHOCTHbIE CTPYKTYpPbl KMETOK — KNeToyHas CTeHKa, [MMKOKAmNuKC, WX
dyHKkumn. MNnasmaTtuyeckas membpaHa, eé cBoncTBa U yHKUMK. LiuTonnasma n eé
opraHongbl. OpgHomeMbpaHHble opraHomabl knetkn: JMC, annapat [onbaxw,
nun3ocombl.  [MonyaBTOHOMHbIE — OpraHoubl  KMNeTKW:  MUTOXOHAPWUW,  nnacTuipbl.
lMpouncxoxxaeHne mutoxoHApun 1 nnactua. Bugel nnactmg. HemembpaHHblie opraHonabl
KNeTkn: pubOOCOMBbI, KMETOYHbIA LIEHTP, LEHTPUOMN, PECHUYKWN, XKIYTUKU. PyHKLMM
opraHongoB KneTku. BknioyeHus.

Anpo — perynaTopHbii UeHTp knetkn. CTpoeHue sapa: sgepHas obonouka,
Kapuonnasma, XpoMaTUH, 94pbILLKO. XPOMOCOMbI.

TpaHcnopT BeLLeCTB B KIeTKe.

HemoHcTpauuu:

MopTtpeTbl: A. JleBeHryk, P. I'yk, T. lWWBaHH, M. WUnengeH, P. Bupxos, [)X. YOTCOH,
®. Kpuk, M. Yunkunc, P. ®paHknuH, K. M. Bap.

Onarpammbl: «PacnpegeneHme XMMUYECKUX 3NIEMEHTOB B HEXMBOW NPUPOAEY,
«PacnpegeneHne XmMmn4eckmnx aneMeHTOB B XXUBOW NPUPOAE».

Tabnuubl n cxembl: «llepnognyeckass Tabnvua XUMUYECKUX INIEMEHTOBY,
«CTpoeHue monekynbl BoAbl», «buocnHtes 6Genka», «CTpoeHne Monekynbl 6enkay,
«CTpoeHune cepmeHTar, «HyknenHosble kncnotbl. AHK», « CtpoeHne monekynsl ATO»,
«CTpoeHue aykapunoTudeckomn Knetku», «CTpoeHue XMBOTHOW KneTku», «CTpoeHue
pacTuTenbHom KrneTtkn», «CTpoeHne npokapuoTudeckom knetkm», «CTpoeHue sapa
KneTkny», «Yrnesoabl», «Jlnnuabi».

O6opynoBaHune: CBETOBOM MMUKpOCKOM, obopyaoBaHue Ans  npoBedeHus
HabnogeHn, U3MepeHur, IKCMEPUMEHTOB,  MUKponpenapatbl  pPacTUTENbHbIX,
XMBOTHbIX U BaKTepuanbHbIX KNETOK.

NabopaTopHble U npakTnyeckne paboThbi:

JlabopaTtopHas pabota Ne 1. «M3yyeHMe KaTanUTUYECKON aKTUBHOCTU
depMeHTOB (Ha NpumMepe amunasbl UK KaTanasbl)».

JTabopaTopHas paboTta Ne 2. «M3y4yeHne CTpoeHUs KNeToK pacTEHUN, XKUBOTHbIX U
BGakTepui No4 MUKPOCKOMOM Ha roTOBbIX MUKpoMpenapaTax n nx ornmcaHue.

Tema 4. XXnusHeneAaTenbHOCTb KNETKU.

O6wmeH BewectB, unn metabonusm. Accumunaums (NnNactuyecknin obmeH) u
aucenmunaums  (sHepretudeckun obmeH) — [OBe CTOPOHbI  eduHOro npouecca
meTabonuama. Pornb 3aKOHOB COXpaHEHWA BewecTB W 3HeprMM B MNOHUMaHWUK
meTabonuama.



Tunbl oBbMeHa BelwecTB: aBTOTPOMHbIN N reTepoTPOodHbIN. Ponb hepMeHTOB B
oOMeHe BeLleCTB 1 NpeBpaLleHnn SHEPTUK B KNeTKe.

doTocuHTes. CBeToBas n TeMHoBas asbl poTocMHTE3a. Peakunmn oTOCUHTE3a.
AP PeKTBHOCTL (PoTOCUHTE3a. 3HadyeHue QOTOCUHTE3a ANA XU3HWM Ha 3ewmne.
BrnvaHune ycnosun cpefpl Ha POTOCUHTE3 U CNOCOObLI NOBLILLEHUSA €ro NPOAYKTUBHOCTMU
Y KyNbTYPHbIX pacTEeHWUN.

XemocuHTe3. XemocuHTesupyowme Oaktepun. 3HadYeHWe xemocuHTesa Ans
XWN3HU Ha 3emre.

OHepreTnyeckun obmeH B kneTke. PacwenneHne BewecTB, BblaAeneHne u
aKKyMynupoBaHuWe 3HeprumM B KneTke. JTanbl 3HepreTnyeckoro obmeHa. [Mukonus.
BpoxeHne wn ero Buabl. KucrnopogHoe OKUCHEHME, WU KNEeTOYHoe [blXaHue.
OxkucnutenbHoe hocdopunupoBanune. PPEKTUBHOCTbL IHEPreTUYECKOro obMeHa.

Peakumn maTtpuyHoro cuHtesa. 'eHeTudeckaa nHgpopmaumna n JHK. Peanusauns
reHeTn4yeckon uHgopmaumm B KneTke. [eHeTudeckMin Ko W ero CBOWCTBA.
TpaHckpunuma — maTpudHbin cuHTed PHK. TpaHcnauua — 6uocuHTes Genka. OTtanbl
TpaHcnaumn. KogmposaHne aMmmMHOKUCIOT. Ponb pubocom B BuocuHTese benka.

HeknetouHble OpMbl XU3HM — BuUpycbl. VcTtopuss oTkpbiTua supycos (. W.
NBaHoBckni). OCOBEHHOCTN CTPOEHUSA M XKUIHEHHOTO LMKNa BUpYycoB. baktepuodarn.
bonesHn pacTeHun, >KMBOTHbIX W YerioBeKka, Bbl3blBaeMble Bupycamu. Bupyc
nmmMmyHogeduunta yenoseka (BUY) — sosdbyautens Clda. ObpaTtHas TpaHcKpunums,
peBepTasa u nHterpasa. NpodunakTnka pacnpocTpaHeHns BUPYCHbIX 3abonesaHuin.

HemoHcTpauuu:

MopTtpeTbl: H. K. Konbuos, [. . MBaHoBckun, K. A. Tummnpsases.

Tabnmubl n cxembl: «Tunbl nuTanus», «Metabonuamy, «MuToxoHapuUs»,
«OHepreTuyeckmn  obmeH», «Xnoponnact», «®dPotocmHTed», «CTpoeHne [OHK»,
«CTpoeHne n QyHKUMOHMpPOBaHUE reHa», «CuHTe3 6Genkar», «leHeTudeckum koay,
«Bupycbl», «baktepuodgarmn», «CTpoeHMe u Xu3HeHHbin uukn Bupyca Cll[a,
6aktepuodarar», «Pennukaums OHK».

O6opypoBaHune: Mogenu-annavkaumn «Yasoenne [OHK wun  TpaHckpunuusy,
«BbunocuHTes 6enkay, «CTpoeHue kneTkm», Moaenb cTpykTypbl [HK.

Tema 5. PaaMHOXeHue U uHAMBUAyanbHoe pa3BUMTUE OpraHU3mMoB.

KneTo4YHbIN UUKI, UK XKU3HEHHbIA UUKI KneTkn. MHTepdasa n mutoa. lNpoueccsl,
npoTekawwune B uHTepdase. Pennuvkauma — peakums matpuyHoro cuHtesa [AHK.
CTpoeHne XxpoMocoM. XpPOMOCOMHbIN Habop — kapuoTun. OQunnonaHbin U rannongHbIn
XPOMOCOMHble Habopbl. Xpomatuabl. LiuTonorndeckne OCHOBbI Pas3MHOXEHUS WU
NHOMBUAYANbHOIO PasBUTUS OPraHN3moB.

Henexne kneTtkn — mnto3. Ctagmm mutosa. lNpoueccsl, Nponcxoasime Ha pasHbIX
cTagusax Mutosa. buonornyeckun cmbicin MUTO3a.

Mporpammupyemasi rubenb KNneTkn — anonTos.

dopmbl  pasmMHOXeHUss opraHu3amoB: Gecnornoe u nonosoe. Bugbl 6ecnonoro
pasMHOXEHUS:  OefieHMe  HagBoe, MOYKOBaHME  OOHO- W MHOTFOKMETOYHbIX,
cnopoobpa3oBaHue, BereTatMBHOE pa3MHOXeHMe. WICKyCCTBEHHOE KITOHMpOBaHWE
OpraHu3MoB, ero 3HayeHue ang cenekunu.

[MonoBoe pasMHoOXeHue, ero oTnuynga ot Gecnonoro.



Menos. Cragum wmenosa. [lpoueccebl, npoucxogswine Ha CcTagusix Menosa.
NoBeneHne xpomocom B Menose. KpoccuHrosep. brnornorndyeckuin cMmbiCn 1 3HaYeHue
Meno3sa.

lameToreHes — npouecc obpas3oBaHMst MOSOBLIX KNETOK Y XMBOTHbIX. [lonoBble
Xenesbl: CEMEHHUKM N andHUKkM. OBpasoBaHue M pa3BUTUE MOMOBbLIX KNETOK — rameT
(cnepmato3ong, snuekneTka) — cnepmaTtoreHe3 n oBoreHe3. OcobeHHOCTU CTPOEHUS
ANLIEKNETOK 1 cnepmaTo3ongoB. OnnogoTeopeHue. MNMapTeHoreHes.

WMHonBmnaoyanbHoe  pa3sButne  (OHTOreHes). OMmbpuoHansHoe  pasButue
(ambBpuoreHes). JTanbl 3MOPMOHANBLHOIO Pa3BUTUS Y MO3BOHOYHBLIX >KMUBOTHbIX:
Apobnenune, ractpynsaums, opraHoreHes. [locTtoambpuoHanbHoe passuTue. Tunbl
NOCTAMBPUOHANBHOIO Pa3BUTUS: NPAMOE, Henpsamoe (NMMYMHOYHOE). BnnsiHwe cpeabl Ha
pasBuTME OPraHn3mMoB, bakTopbl, CNOCOOHbIE Bbi3blBaTb BPOXAEHHbIE YpOACTBA.

Poct n passutre pacteHnin. OHTOreHes3 LIBETKOBOIO PaCcTEHUNA: CTPOEHNE CEMEHM,
CTaaun pasBUTUSA.

HemoHcTpauuum:

Tabnmubl ©n  cxembl: «POpMbl  pasMHOXEHUSI  OpraHM3MoB», «[lBOWMHOe
ONSIOAOTBOPEHNE Y LBETKOBbIX pacTeHun», «BeretatMBHoe pasMHOXEHME paCTEHUNY,
«[Jenenune knetkn 6akrepuny, « CTpoeHne nonoBbiX KNeTok», « CTpoeHne XpoMoCOMbI»,
«KnetouHbin umkny, «Pennukaums OHK», «Mutosy», «Menosy», «lpsmoe n Henpsamoe
pasBuTMe», «lameToreHes y MrekonuTawwmx n 4denoseka», «OCHOBHble CTaguu
OHTOreHesan.

O6opynoBaHue: MMKpPOCKOn, MUKponpenaparbl «Cnepmatosongpl
MnekonuTalowero», «AnuekneTka Mnekonutawwero», «KapuokMHes B KreTkax
KOpeLlKka nykay», MarHuTHasi mogenb-annnukaumsa «[enenune knetkuy», mogens OHK,
MoAesb MeTadasHOM XPOMOCOMBI.

JNabopaTtopHble 1 npakTu4yeckue paboTbl:

JTabopaTopHas pabota Ne 3. «HabntogeHne mMnutosa B KneTkax KOHYMKa KopeLuka
fniyka Ha roToBbIX MUKponpenapaTax».

JTabopaTopHas paboTta Ne 4. «M3yyeHne CTpoeHusi NOMNoBbIX KIETOK Ha roTOBbIX
MUKpornpenapaTax».

Tema 6. HacneacTBeHHOCTb U USMEHYMBOCTbL OPraHM3MOB.

MpeameT n 3agayvm reHeTukn. ctopms passutmus reHeTukn. Ponb umMtonornmn m
amMBpuonorum B CTaHOBMEHUN FeHeTUKN. Bknag poCCUMUCKMX U 3apyBeXHbIX YYEHbIX B
pasBuTMe reHeTukn. MeTtoabl reHeTuku (rMbpuaonornvyeckuii, LUTOreHeTUYEeCKUH,
MonekynsapHo-reHeTnyeckun). OCHOBHble reHeTudeckne noHATUA. [eHeTudeckas
CMMBOJIMKA, MCMOMb3yeMas B CXeMaX CKPELLMBAHNNA.

3aKOHOMEPHOCTU HacreaoBaHUA MpPU3HAKOB, YcTaHoBrieHHble . MeHgenewm.
MoHornbpmnaHoe ckpewmBaHne. 3akoH eanHoobpasvs rmbpuaoB NEpPBOro MOKONEHMS.
MpaBuno goMMHMpPOBaHNA. 3aKOH pacLuenfieHnss NpU3HakoB. [MNoTe3a YNCTOTbI ramer.
[MonHoe 1 HenonHoe JOMUHUPOBAHME.

AnrmbpuaHoe ckpewmBaHue. 3aKOH HE3aBMCUMOrO HacregoBaHUs MPU3HAKOB.
LinToreHeTnyeckne  OCHOBbI  AUrMOPMOHOIO  CKpewmBaHusa.  AHanuaupytollee
ckpewmBaHve. Mcnonb3oBaHne aHanmM3upyloLwero ckpewmBaHus AN onpeaeneHus
reHoTuna ocobwu.

CuenneHHoe HacnegoBaHue npusHakoB. Pabota T. MopraHa no cuenneHHOMY
HacnegoBaHWUIO reHOB. HapylleHne cuenneHns reHoB B pe3ynbTaTe KpOCCUHIoBepa.



XpoMOCOMHas Teopusa HacneacTBEHHOCTU. ['eHeTu4eckme KapTbl.

[eHeTka nona. XpOMOCOMHOe onpegerieHne nosia. AyTOCOMbl M MNOMOBblE
XpPOMOCOMbI. [OMOrameTHble W reTeporameTHble opraHu3mbl. HacnegosaHue
NPWU3HaKOB, CLEMNSIEHHbIX C MOSIOM.

MN3ameHuMBOCTb. Buabl M3MEHYMBOCTU: HeHacneacTBEeHHasi U HacneaCTBEHHas.
Ponb cpenbl B HeHacnenCcTBEeHHOM N3MEHYNBOCTH. XapakrepucTtumka
MOOUPUKALUMOHHON W3MEHYMBOCTU. BapuauuoHHbIM psa M BapuaumoHHaa Kpusast.
Hopma peakumn npusHaka. KonnmyecTBEHHblE M KAaYeCTBEHHbIE MPU3HAKU U UX HOpMa
peakunn. CeoncTea MoanukaLumoHHON N3MEHYNBOCTN.

HacnepctBeHHasi, wnNuM  reHotTMnuyeckasl, M3MeH4YMBOCTb. KomOuHaTmBHas
N3mMeH4MBoCTb. Menos n nonoBon NpPoLecc — OCHOBa KOMOMHATUBHOW M3MEHYMBOCTH.
MyTaumoHHaa wu3MeH4MBOCTb. Knaccudukauma wmyTauui: reHHble, XPOMOCOMHbIE,
reHoMmHble. Yactota W nNpUYUHBLI  MyTauun. MyTareHHble pakTopbl.  3akoH
roMOJSIOrnM4YeCcKMX psSAoB B HacneacTBeHHon nsmeHumsocty H. V. Basunosa.

BHesgepHasa HacneacTBEHHOCTb M UBMEHUYNBOCTb.

leHeTnka 4JenoBeka. Kapuotmn 4enoseka. OCHOBHble MeTOAbl TEHETUKU
yenoBeKka: reHeanornyeckun, ONU3HELOBbIA, LUTOrEHETUYECKUN, OUOXUMUYECKUN,
MOReKynsipHo-reHeTnyeckmii. CoBpeMeHHOe onpenernieHne reHoTuna: NofIHOreHOMHOEe
CEKBEHMpOBaHWEe, TreHOTUNMpoBaHue, B TOM u4ucne ¢ nomowpbto [ P-aHanu3sa.
HacnenctBeHHble  3aboneBaHMs  4enoBeKka: TreHHble ©6one3Hn, ©Gones3Hn c
HacneacTBEHHOW NpeapacrnosioXeHHOCTbIO, XPOMOCOMHble 6one3Hn. ComaTuyeckmne um
reHepaTuBHble MyTauuu. CTtBONoBble KNeTku. NMpuHUMNbI 340pOBOro obpasa Ku3Hu,
ANArHOCTUKW, NPOMUNAKTUKM U NeYeHus reHetndecknx 6GonesHen. Meguko-
reHeTn4yeckoe KOHCYNbTUPOBaHME. 3HayeHune MeONLMHCKOW reHeTUKn B
npegoTBpaLLEHNN U NEYEeHUN reHeTUYEeCKUX 3aboneBaHnin YenoBeka.

JemoHcTpauuu:

Moptpetbl: . MeHgenb, T. Mopran, . ge ®pus, C. C. YeTtBepukos, H. B.
TumodpeeB-Pecosckun, H. . Basunos.

Tabnuubl n cxembl: «MoHOrMbpuaHoe ckpewmBaHMe U ero UMToreHeTundeckasi
OCHOBa», «3aKOH pacLlensieHns U ero UMToreHeTMyeckasi OCHoBay, «3aKOH YUCTOThI
rameTy», «durmbpmnaHoe ckpewmBaHne», «Lintonornyeckne oOCHOBbI OUrMOPUAHOIO
ckpewmBaHuay, «Menos», «BsaumogenctBne annenbHblX reHoB», «[eHeTuyeckune
KapTbl pacTEeHUW, XMBOTHbIX W YenoBeka», «leHeTuka nona», «3aKOHOMEPHOCTU
HacnegoBaHUs, CLUENSIEHHOrO C NorioMy, «KapmoTunbl YenoBeka n XUBOTHbIX», «Bunapl
n3MeH4YnBocTny», «MogundukaumoHHas Wn3MEHYMBOCTb», «HacnegoBaHue pesyc-
gakTopa», «[eHeTuka rpynn kposu», « MyTaumoHHast UISMEHYMBOCTbY.

O6opynoBaHue: Moenu-annamkaumm «MoHornbpmngHoe  ckpelimBaHue,
«HenonHoe  gomuHupoBaHue»,  «OdurmbpuaoHoe  ckpewwmBaHuney,  «llepekpéct
XPOMOCOMY», MMKPOCKOM K Mukponpenapat «[posoduna» (Hopma, mytaumm ¢opMbl
KPbINIbEB M OKpacku Tena), repbapuin «FoOpox NOCEBHOMY.

NabopaTopHble U npakTnyeckmne paboThbi:

JTabopaTtopHass pabota Ne 5. «W3ydyeHue pesynbtatoB MOHOrMOpMOHOrO u
ANrMBpMAHOro CKpeLwmBaHms y Apo30duribl Ha FOTOBLIX MUKpONpenaparTaxy.

JTabopaTtopHass pabota Ne 6. «MN3yyeHne MoaudUKaALMOHHOM W3MEHYUBOCTH,
NoCTpOeHMe BapuaLnoHHOro psaa u BapvauMOHHON KPUBOWY.



JTabopatopHasa pabota Ne 7. «AHanm3 myTauuMi y Apo30dunbl Ha rFOTOBbIX
MUKponpenapartaxy.

MpakTnyeckasa pabota Ne 2. «CoctaBneHne n aHanm3 poLoCIIOBHbIX YENOBEKaY.

Tema 7. Cenekuusa opraHuamoB. OCHOBbI OBMOTEXHONOIMUN.

Cenekumsa kak Hayka W npouecc. 3apoxaeHue cenekuunm wu aomecTukauus.
Yyenne H. V. BaBunosa o ueHTpax NPOUCXOXKAEHUA U MHOroobpasvsi KynbTypHbIX
pacTteHui. LieHTpbl NPONCXOXAEHNA OMALLHMX XMBOTHbIX. CopT, nopoaa, WTaMm.

CoBpemMeHHble MeToabl cenekumn. MaccoBbii U MHAMBMAYaAnNbHbIA OTOOPHLI B
cenekuMm pacteHun un  kuBOTHbIX. OueHka akcTepbepa. bnuakopoacTBeHHoe
cKpelwmBaHme — MHBpuanHr. Yucrasa nuHusa. CkpelmBaHue YUCTbIX NUHUIA. [eTeposuc,
unn mmbpuaHaa cuna. HepoactBeHHoe ckpelwmBaHue — aytbpumauHr. OTaanéHHas
mbpunaunsaumna n eé ycnexu. VICKyCCTBEHHbIM MyTareHe3 M nosfydYeHue nonvniaounaos.
[ocTkeHns cenekunm pacTeHnn, XXMBOTHBLIX N MUKPOOPTraHU3MOB.

BuoTtexHonormsa kak oTpacnb npou3BoacTtBa. [eHHas uWHXeHepus. JTanbl
co3gaHusa pekoMbuHaHTHon OHK n TpaHcreHHbix opraHmamoB. KnetouHast nHxeHepus.
KneTtouHble KynbTypbl. MUKPOKNOHaNbHOE pa3MHOXEeHWe pacTeHuin. KrnoHupoBaHue
BbICOKONPOAYKTUBHbBIX ~ CENMbCKOXO3SIMCTBEHHbLIX  OPraHM3MOB.  JKONOrMYEecKne U
aTuveckune npodnembl. MO — reHeTHMYeCKM MOANGPULNPOBAHHBIE OPraHN3MbI.

[emoHcTpaunn:

MopTpeTsl: H. U. Basunos, W. B. Muuypuh, I'. [l. KapneyeHko, M. ®. ViBaHOB.

Tabnmubl n cxembl: kapTa «LeHTpbl npoucxoxaeHnsas u  MHoroobpasus
KyNbTYpPHbIX pacTeHun», «llopoabl AOMalHUX XMBOTHbIX», «CopTa KynbTYpPHbIX
pacteHnny, «OToanéHHas rmbpuamsauusny», «Pabotbl akagemunka M. @. MBaHoBay,
«Monunnongus», «ObbekTbl  BUoTEXHOMNOrMMY, «KnetouHble  KynbTypbl WU
KNoHnpoBaHuey, «KoOHCTpynpoBaHue n NepeHoCc reHoB, XPOMOCOMY.

O6opynoBaHune: Mynsku MrogoB M KOPHENSIOAOB AMKMX QOPM M KyNbTYPHbIX
COpTOB pacTeHun, repbapun « CenbCKOXO3ANCTBEHHLIE PACTEHUNAY.

NabopaTopHble U npakTnyeckne paboThbi:

Okckypenst « OCHOBHblIE METOAbI U AOCTUXKEHUSA CENeKUUN PacTEHUIN U XXUBOTHbIX
(Ha CenekuMOHHYI CTaHUMI0, MNEMEHHYK d)epMy, COPTOUCMbITATENbHbLIN Yy4acToK, B
TEennMYHoOE X03ANCTBO, NabopaTtopuo arpoOyHMBEPCUTETA UINN HAYYHOTO LIEHTPA)».

11 KNNACC

Tema 1. ABontoLMOHHAA Ononorus.

Mpeanocbinkn BO3HUKHOBEHUSI 3BOMIOLMOHHOM TEOpUn. DBOMOLMOHHAA Teopus n
€€ mecto B OGuonorun. BnusiHne SBONIOLMOHHOW Teopuu Ha pasBuTue Ouonorun um
APYrX HayK.

CeupgetenbctBa  aBonoumn.  [laneoHTonornyeckue:  nocreaoBaTenbHOCTb
NnosiBNEHNs1 BWAOOB B NaneoHTONOrM4Yeckom neTtonucKn, nepexogHbie  opMmbl.
Buoreorpadguyeckme: cxoncTeo 1 pasnuune dayH n pnop maTtepukoB U OCTPOBOB.

Ombpuornormyeckne: CXOACTBA W pasnuMuus  SMOPMOHOB  pasHbiX  BUOOB
NO3BOHOYHbLIX.  CpaBHUTENbHO-aHAaTOMUYECKNE: rOMOSOrMYHble,  aHanorn4Hble,
PyOMMEHTapHble OpraHbl, artaBu3ambl. MonekynsipHo-Guoxmmmyeckme: CXOACTBO
MEXaHW3MOB HacneACTBEHHOCTM UM OCHOBHbIX MeTabonuyeckux nyten y BCex
OpraHn3moB.



JBonumoHHada Teopus Y. dapsuHa. [Npeanockisiku BOSHUKHOBEHUS JapBUHMU3MA.
ABvxywmne cunbl asonoumMm BuAoB no [apBuHy (M30ObITOYHOE pasMHOXEHue mnpu
OrPaHU4YEeHHOCTU  PecypcoB,  HeonpedenéHHas  uamMeHumBocTb, 6opbba  3a
CyLLIeCTBOBaHNE, ECTECTBEHHbIN OTOOP).

CuHteTnyeckas Teopus ssonoumn (CTI) n eé 0CHOBHbIE NOMOXEHUS.

Mukpoasontouus. MNMonynsaums kak eguHuua Buaa 1 3BONHOLMN.

Oewxywime cunbl (haktopbl) aBonwouMm BuOOB B npupode. MyTauuoHHbIN
npouecc 1 KOMOBUHATMBHAA WU3MEHYMBOCTb. [1oNynsLMOHHbIE BOSMHBI U OPENd reHOoB.
N3onsauma n murpaums.

EctectBeHHbIN 0OTOOPp — HanpaBnsawowun daktop asonwouun.  Popmbl
ecTecTBeHHoro otbopa.

MpncnocobneHHOCTb  OpraHM3MoB  Kak  pesynbTaT  aBonouuun.  [NMpumepsl
npucnocobneHnn y opraHnamoB. ApoMopdo3bl U ngmoagantaumu.

Bua v Bugoobpasosanue. Kputepumn Bmaa. OcHoBHblE hopMbl BUOO0OOpa3oBaHus:
reorpadumyeckoe, aKoNorn4eckoe.

Makpoasontouus.  dopmbl  3BonoumMKn:  unetTnyeckasa,  AUBEPreHTHas,
KOHBepreHTHasd, napannensHasa. HeobpaTMMoCcTb aBonoumnK.

MpovcxoxaeHne OT  HecneuManusanpoBaHHbIX NpeakoB. [porpeccupytowas
crneuvanusaums. AgantuBHasa pagnauus.

HemoHcTpauuu:

MopTpeTbl: K. JInnHen, XK. b. Nlamapk, Y. OapeuH, B. O. Kosanesckui, K. M. bap,
9. lekkenb, ®. Mionnep, A. H. CesepuoB.

Tabnuubl n cxembl: «Pa3BuTne opraHM4eckoro mupa Ha 3emne», «3apoabilin
MO3BOHOYHbLIX XXMBOTHbIX», «ApxeonTepukcy, «Popmbl Gopbbbl 3a CyllecTBOBaHMEY,
«EcTecTtBeHHbIN 0TOOpP», «MHOroobpasne coptoB pacteHun», «MHoroobpasvne nopoa
XUBOTHbIX»,  «[lMonynauun», «MyTaunmoHHas  WU3MEHYMBOCTbY, «ApPOMOPO3bI»,
«Mgwoapantauumny, «Obwasn gereHepauusy, «[Buxkywme cunbl asonwoumm», «Kapta-
cxemMa MapuwpyTta nytewectsua Y. [apsuHa», «bopbba 3a cyuwectBoBaHuey,
«MpucnocobneHHOCTb OpraHn3mMoBy, «l"eorpagunyeckoe BMgoobpasoBaHuey,
«Qkonoruyeckoe BngoobpasoBaHune.

O6opynoBaHme: KONMeKUMss HaCeKOMbIX C pasfMyHbIMU TUMAMKU OKpacku, Habop
nnogoB U ceMsiH, Konnekums «lpumepbl 3awmUTHBIX NPUCIOCOBNEHNA Y XXUBOTHBIXY,
mMogenb «OCHOBHble HanpaBneHus aBonouun», o0bbémHas wMogenb «CTpoeHue
FONTIOBHOrO MO3ra MNO3BOHOYHbIXY.

Buoreorpadguyeckas kapta mupa, konnekuns «®opmMbl COXPaHHOCTU UCKOMaeMbIX
XMBOTHbIX M pacTeHun», moaenb annnukauns «lepekpECT XpPOMOCOMY», BIiaXHble
npenapatbl «Pa3Butne Hacekomoro», «PasBuTue narywkuy», Mukponpenapat
«[posocuna» (Hopma, MyTaumm OpMbl KPbISTbEB Y OKPACKM Tena).

JNTabopaTtopHble 1 npakTu4yeckne paboTbi:

JTabopaTtopHass pabota Ne 1. «CpaBHeHve BMOOB MO MOPEOSIOrMYecKkomy
KpUTEPUIO».

JTabopaTtopHas pabota Ne 2. «OnucaHme npmcnocobneHHOCTN opraHMama u eé
OTHOCUTENBbHOrO Xapakrepay.

Tema 2. Bo3HMKHOBEHME U pa3BUTHE XXU3HU Ha 3emne.

[loHay4yHble npeacTaBfieHMst O  3apOXAEHUUM  XU3HWU. HaydyHble rMnoTesbl
BO3HMKHOBEHUS XN3HM Ha 3emne: abunoreHe3d n naHcnepmmnsa. XumMmyeckas 3BOSMOLMS.



ABUOreHHbIN CUHTE3 OPraHNYeCKMX BELLECTB M3 HEOPraHMYEeCKUX. JKCNepuMeHTansHoe
noaTBEPXAEHNE  XMMMYEcKoW aBonwumMn. HadvanbHble 3Tanbl  Guonornveckom
aponwoumn. unotesa PHK-mupa. ®opmupoBaHne MemMOpaHHbIX CTPYKTYp W
BO3HWKHOBEHWE NPOTOKNEeTKU. [lepBble Knetkn U ux aponwoumsa. PopmmpoBaHue
OCHOBHBbIX FPYN XXWBbIX OPraHM3MOB.

Passutne xm3Hm Ha 3emne no apam v nepuogam. Katapxen. Apxenckas u
npoTepo3onckas apbl. MNaneosorickasa apa n e€ nepmoabl: KEMOPUNCKUIN, OPAOBUKCKUNA,
CUNYPUNCKUI, OEBOHCKNA, KAMEHHOYTOSTbHbIN, NEPMCKUIA.

Me3so3sonckas apa 1 e€ nepuoabl: TPUacoBbIv, KOPCKUN, MENOBOW.

KanHosonckas 9pa UM €€ nepuoabl:  NareoreHoBbl,  HEOreHoBbIN,
aHTPOMNOreHoBbIN.

Xapaktepuctvka knumaTta W reosiormdeckux npoueccoB. OCHOBHble 3Tarnbl
9BONOLMN PaCTUTENBHOIO U XMBOTHOIO Mupa. ApoMopdo3bl Y pacTEHUN N XUBOTHBIX.
MosiBrneHue, pacuBeT 1 BbIMUPAHWE TPYN XXMUBbIX OPraHN3MOB.

Cuctema opraHM4yeckoro Mmupa Kak oTpaxeHue aBonouun. OCHOBHbIE
cucTeMaTnyeckune rpynnsl OpraHM3MoB.

OBonuMa 4Yeroseka. AHTpononorna kak Hayka. PassButue npencraBrneHun o
NpoucxXoxaeHnn vyenoseka. MeTtoabl n3yyeHnsa aHtponoreHesa. CxoAacTBa M pasnuyuns
YyenoBeka M XMBOTHbIX. CUCTEMaTUYECKOE MOSOXEHME YerloBeKa.

Aswmxywime cunbl (haktopbl) aHTponoreHesa. HacneocrBeHHas M3MEHYMBOCTb U
ecTecTBeHHbI 0T6op. Ob6LwecTBeHHbIN 0bpa3 XWU3HW, U3rOTOBMEHWE opyaun Tpyaa,
MbILUSIEHNE, PeYb.

OcCHOBHble CcTaguMM M BETBM 3BOMOLMW YernoBeka: aBCcTpanonuteku, Yenosek
ymenbii, YenoBsek npsimoxoasawmn, Yenosek HeaHOepTanbCKun, YenoBek pasyMHbIN.
Haxogkn mckonaembiX OCTaTKOB, BpPeEMSA CyLleCTBOBaHWUA, 06nacTb pacnpocTpaHeHus,
00BbEM ronoBHOro Moara, o6pas XXusHu, opyams.

Yenoseueckne pacbl. OCHOBHble GonblUME packl: eBponeongHas (eBpasuiickasl),
Herpo-aBcTpanongHas (9KkBaTopuanbHas), MoHrorniongHas (asmaTCcKo-amepuKaHcKas).
UepTbl nNpucnocobrneHHOCTU npeacraBuTeNen 4enoBevyecknx pac K  YCroBUSAM
cyllecTBoBaHusA. EQUHCTBO YenoBeyeckunx pac. Kputuka pacmama.

HemoHcTpauuu:

MopTpeTbl: ®. Peau, J1. Nactep, A. N. OnapwuH, C. Munnep, I'. KOpu, Y. JapBuH.

Tabnuubl u cxembl: «Bo3HukHOBeHMe ConHeyHoOW cuctembl», «PasButune
OpraHn4eckoro Mupay, «PactutenbHas KneTkay, «KnBoTtHas KneTkay,
«lMpokapuoTnyeckass knetka», «CoBpeMeHHas CUCTEMA OpraHMYeckoro Mupa,
«CpaBHEHME aHATOMMYECKMX YepT CTPOEHUS 4YenoBeka W YerioBekoobpasHbIX
06e3bsH», «OCHOBHblIE MecCTa ManeoHTONOrMYEeCcKNX HaxoOoK NpenkoB COBPEMEHHOro
yenosekay, «[peBHenwme nogny», «[dpesHue noany, «llepBble COBPEMEHHbIE NIOANY,
«YenoBeyeckne pachbl».

O6opynoBaHue: mynsbkn «lpoucxoxgeHne yenoBseka» (OOCTbI aBcTpanonuTeka,
nUTEKaHTpona, HeaHAepTanbLa, KpOMaHbOHLA), Crienku unm n3obpaxxeHust KaMeHHbIX
opyaumn nepBoOObLITHOMO yerioBeka (kamHM-4Yonnepsbl, pybuna, ckpebna),
reoxpoHonoruyeckass Tabnuua, konnekumsi «®POpMbl  COXPaHHOCTM  UCKOMAEMbIX
XMBOTHbIX U pacTEHUNY.

NabopaTopHble n npakTnyeckmne paboThbi:



Mpaktnyeckas pabota Ne 1. «M3yyeHnme uckonaembix OCTaATKOB pacTeHUA U
XMBOTHbIX B KOMNNEKLMSX».

OKCKypCcusa «3JBOSIOLUMS OpraHn4yeckoro mupa Ha 3emne» (B €CTeCTBEHHO-
Hay4HbIN UMY KpaeBea4YEeCKUn My3en).

Tema 3. OpraHusmbl 1 OKpy>KaloLias cpeaa.

JKonorns Kak Hayka. 3agadvm v pasgenbl akorormn. MeTogbl 3KONOrmyeckmx
nccnegoBaHuin. JKONOrMYecKoe MMPOBO33PEHNE COBPEMEHHOIO YeroBeka.

Cpeobl 00MTaHMA OpraHM3MOB: BOAHAasi, Ha3eMHO-BO3A4yLUHAs, MOYBEHHas,
BHYTPUOpraHM3MeHHas.

OKkonormyeckne  daktopbl.  Knaccudukaumsi  9KONMOrMYECcKUX  GpakTOpOB:
abnotunyeckne, BUOTUYECKME N AaHTPOMNOreHHbIE. [leNCcTBUE IKONOrMYECKNX bakTopoB Ha
OpraHn3mbl.

Abnotnyeckne akTopbl: CBeT, Temnepartypa, BnaxHocTb. PoTonepuoamnsm.
MpucnocobneHnsa opraHnM3mMoB K OEUCTBUIO abuoTmyecknx daktopoB. buonorundeckue
PUTMBbI.

BuoTtuyeckne aktopel. Buabl GUoTMYECKUMX B3aUMOOENCTBUN: KOHKYpPEHLMS,
XWULLHMYEeCTBO, cumMBMo3 n ero copmbl. [lapasutnam, koonepauusi, MyTyanusm,
KOMMEHcannam (KBapTMpaHCTBO, HaxnebHu4ecTBo). AMeHcanuam, HeuTpanuam.
3HayeHne OUOTUYECKNX B3aMMOLEWCTBMMA ANA CyLEeCTBOBAHUA OPraHu3mMoB B
NPUPOAHbIX coobLlecTBax.

Qkonornyeckue xapakrepuctukm nonynsaumm. OCHOBHbIE nokasaTtenu Nonynsaumm:
YUCIEHHOCTb, MAOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpaums. duHamuka
YUCIIEHHOCTM NONYNAUMK U €€ perynsums.

HemoHcTpauuu:

MopTpeTbl: A. F'ymbonbart, K. @. Pynbe, 3. ekkenb.

Tabnmubl n cxembl: kapTa «[lpupoaHble 30HbI 3emnu», «Cpeabl obuTaHus
OpraHn3moB», «doTonepmognsmy, «Monynaumny, «3aKOHOMEPHOCTH pocTa
YUCNEHHOCTM NoNynsaumMmM NHQY30pun-Tydenbkmn», «Muwesbie Lenny.

NabopaTopHble U npakTnyeckne paboThbi:

JTabopaTtopHas pabota Ne 3. «Mopdonormyeckne ocobeHHOCTU pacTeHun u3
pasHbIX MECT OBUTaHUAY.

JTabopaTtopHas pabota Ne 4. «BnusHue cBeTa Ha poOCT U pasBUTUE YEPEHKOB

Koneycan.
Mpaktnueckaa pabota Ne 2. «[logcyéT NMOTHOCTU MONyNAUMKA pasHbiX BUOOB
pacTeHum».
Tema 4. CoobuiecTBa U 3KONOru4eckne CUCTeMbl.
CoobuectBo opraHmamoB — 0OuoueHo3. CTpykTypbl 6uoueHosa: BwuaoBas,

NpoCTpaHCTBEHHas!, Tpoduyeckas (nuwesas). Buabi-gommHaHTbl. CBA3n B GroueHo3se.

Jkornornyeckne cucteMbl  (aKkocuctembl). [loHaTMe 06  akocucteme U
GuoreoueHose.  OyHKUMOHANbHbIE  KOMMOHEHTbI  3KOCUCTEMbI: NpoAyLEeHTbI,
KOHCYMEHTbI, peayLeHTbl. KpyroBOopOoT BELLECTB M MOTOK 3HEPrun B 3SKOCUCTEME.
Tpodhmyeckme (nuwesble) ypoBHWU 3dkocucTembl. uwesble uenn n cetu. OCHOBHblE
nokasaTenu 93KoCUCTeMbl: Ouomacca, npoayKums. JKonorundeckne nupamuapl:
NpoAayKUUKN,  YMCNEHHOCTWN, OGuomaccbl. CBOWCTBA  3KOCUCTEM:  YCTOMYMBOCTD,
camoperynauus, passutue. Cykueccus.



MpupoaHble 3KOCUCTEMbI. DKOCUCTEMbI O3EP U peK. DKOCUCTEMa XBOWHOIO Uin
LLMPOKOSIMCTBEHHOIO Neca.

AHTPOMOreHHble 9KOCUCTEMBI. ArpoakocucTtemol. Ypboakocnctemsl.
Bruonornyeckoe n xo03aMCTBEHHOE 3HAYEHNE arpO3KOCUCTEM N YPBOIKOCUCTEM.

BuopasHoobpasne kKak aktop yctomumBocTM  3dkocucteMm. CoxpaHeHue
Buonornyeckoro pasHoobpasunsa Ha 3emne.

Yyenne B. W. BepHagckoro o 6uocdepe. [paHuubl, cocTaB W CTpyKTypa
6uoccepbl. XKuBoe BewectBoO M ero yHkumm. OcobeHHocTn ©Buocdepbl  Kak
rnobanbHom aKkocucTeMbl. [InHamuyeckoe paBHoBecune n obpaTHasi cBaA3b B Guocdepe.

KpyroBopoTbl BeLleCcTB U OBuoreoxmmumyeckune UMKIMbl 3neMeHToB (yrrepoaa,
asora). 3oHanbHOCTb Bruocdepbl. OCHOBHbIE BUOMBI CYLLIN.

Yenose4vectBO B Guocdepe 3emnu. AHTpPONOreHHble n3ameHeHuss B Guocdepe.
nmobBankeHble 3konormyeckme npobnemei.

CocyuwlectBoBaHue npupoabl U yenoBeyectBa. CoxpaHeHne 6GuopasHoobpasus
Kak OCHoBa ycToMumBoCcTM ©Ouocdepbl. OcHoOBa pauvoHanbHOro  ynpasneHus
NPUPOAHbBIMN pecypcamnm M UX ucnonb3oBaHue. [ocTmxkeHnss Guonormm u oxpaHa
npupoasbl.

HemoHcTpauuum:

MopTpeTbl: A. [1k. TeHcnu, B. H. Cykaués, B. V. BepHaackui.

Tabnumubl 1 cxembl: «luwesble uenny, «buOLEHO3: COCTaB M CTPYKTypay,
«lMpupoaHble coobwecTtBa», «Llenn nutaHua», «3konoruveckass nupammaar,
«buoctepa 1 yvenoBek», «OKOCMCTEMA LUMPOKOSIMCTBEHHOINO niecay, «3Jkocucrtema
XBOMHOro neca», «bnoueHo3 Bogoémar», «ArpoueHos», «[1puMepHble aHTPOMOreHHble
BO3AENCTBMS Ha npupoay», «BaxHenwme WUCTOYHWMKM 3arpsa3HeHnss Bo3gyxa W
rPYHTOBbLIX BOA», «[loyBa — BaxHenwasi cocTtasnswowas 6buocdepbl», «PakTopbl
aerpagaummn nousy», «llapHukoBbIn addekT», «PakTopbl PaANOaKTUBHOIO 3arpsA3HEHNS
b6uoccepbl», «Ob6waa cTpyktypa 6uocdepbl», «PacnpoCTpaHeHue >KU3HU B
6uocceper», «O30HOBLIN 3KpaH Guocdepbly, «KpyroBopoT yrnepoga B ©uocdepey,
«KpyroBopoT a3oTa B npupoge».

O6opygoBaHue: Moaenb-annnukaumst «TunudHble GuoueHo3bl», repbapui
«PactutenbHble coobuiectBay, Konnekumn «buoueHosy, «Bpeautenu BaxHeEWLWMX
CENbCKOXO3SINCTBEHHbIX KynbTyp», repbapum n KONNeKumm pacTEHUA N >KUBOTHbIX,
npyHagnexawme K pasHbiM 3KOMOrmyeckuMm rpynnam oaHoro Buaa, KpacHas kHura
Poccurickon ®epepaunn, n3obpakeHns oXpaHAEMbIX BUAOB PaCTEHUI N XKUBOTHBbIX.



NMINAHUPYEMBbIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI MO BUOJTIOMN HA
BA30OBOM YPOBHE CPEAHEIO OBLUEIO OBPA30OBAHUA

CornacHo I'OC COO, ycraHaBnuBatoTca TpeboBaHMA K pesynbTataM OCBOEHMS
obyvyarowmmmca  nporpamMmm  cpegHero  obuiero  obpasoBaHusA:  JIMYHOCTHbLIM,
mMeTanpegMEeTHbIM 1 NPeaMETHbIM.

JINYHOCTHBLIE PE3YJIbTATDI

B CTpykType nMYHOCTHbIX pe3ynbTaTOB OCBOEHUs npeameTta «buonorna»
BblAeNeHbl Ccreaylwme CcocTaBnslowme: 0oco3HaHne oby4valoWmMmnca pPOCCUNCKON
rpaXXgaHCKOM WOEHTUYHOCTU — FOTOBHOCTM K CaMOpasBUTUIO, CaMOCTOATENbHOCTU U
camoonpeaeneHnto, Hanmune moTusaumm Kk obydeHnto Buonoruu, ueneHanpasneHHoe
pasBUTUE BHYTPEHHUX YOEXOEHUM JIMYHOCTM Ha OCHOBE KITHOYEBbIX LEHHOCTEN W
UCTOPUYECKNX  Tpaguuum pasBuTMs  OMONOrMYeckoro  3HaHWs, TOTOBHOCTb W
cnocobHOCTb 0by4vatoLmMXCa PYKOBOACTBOBATLCA B CBOEW AEATENbHOCTM LEHHOCTHO-
CMbICNOBbIMW  YCTAHOBKaMu, MpPUCYLLUMKM cUCcTemMe Buonormdeckoro obpasoBaHus,
HanMyne 9KOMOrMYEeCcKOro npaBOCO3HAHUS, CMOCOOHOCTM CTaBUTb LENW U CTPOUTL
XM3HEHHbIE NIaHbl.

JInyHOCTHbIE pe3ynbTaTbl OCBOeHMA npeameta «buonorua» agocturaloTcs B
eauHCTBE y4yebHOM W BOCNUTATENbHOM  AEATENbHOCTM B  COOTBETCTBMM  C
TPaAULMOHHBIMA  POCCUNACKUMU  COLIMOKYIbTYPHLIMW, UCTOPUYECKUMU WU OYXOBHO-
HPaBCTBEHHbIMU LIEHHOCTSAMW, MNPUHATBIMKM B 0OOWecTBe npaBunaMmm M HopMamu
noBedeHMst M CNocoOCTBYKOT MpoLeccaM CaMOMO3HaHUS,, CaMOBOCMUTAHUS U
CaMopasBUTUS, Pas3BUTUSA BHYTPEHHEN MO3MLUMM JIMYHOCTWU, NATPMOTM3Ma, YBaXKEHMUA K
3aKOHY M nNpaBoNOPSsAKY, 4YEroBeKy Tpyda W CTaplemy MOKONEHWU0, B3aMMHOro
yBaXeHusi, OGEepexHOro OTHOWEHNA K KyfnbTYpHOMY Hacrneguio u Tpaguuusm
MHOroHauuoHanbHoro Hapoga Poccuiickon degepaumn, nNpupoae W OKpyXKatoLlen
cpege.

JInyHOCTHbIE pesynbTaTbl OCBOEHUSA yyebHoro npeameta «buonorvs» AOMKHbI
oTpaxaTb TFOTOBHOCTb M  CMOCOBHOCTb  obyvarwmxcss  pyKoBOACTBOBATbCS
C(OOPMUPOBAHHOM  BHYTPEHHEW NO3uuMen  FIMYHOCTU, CUCTEMOM  LEHHOCTHbIX
OpUEeHTauun, NO3NTUBHBLIX BHYTPEHHUX YOEeXOeHUn, COOTBETCTBYHOLWMNX TPaANLMOHHBIM
LEHHOCTAM pPOCCUNCKOro o0LWecTBa, paclMPEHNE XU3HEHHOrO OMnbiTa M OnbiTa
AEeATEeNbHOCTM B Mpouecce peanu3aumm OCHOBHbIX HamnpaBfeHun BOCNUTATENbHOM
AEeATENbHOCTU, B TOM YKCIe B 4YacCTu:

1) rpaxgaHCKoOro BOCNUTaHuA:

ChOPMMPOBAHHOCTb TpaXk4aHCKOM Mo3nuum oOy4varolerocsi Kak akTUMBHOIO W
OTBETCTBEHHOrO YfieHa POCCUMCKOro obLLecTBa;

0OCO3HaHMEe CBOMX KOHCTUTYLMOHHBLIX NpaB U 00siI3aHHOCTEN, yBaXKeHWE 3aKoHa U
npaBsonopsaka;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW AEATENbHOCTM MpU COo34aHun y4ebHbIX
NPOEKTOB, pelleHnn y4ebHbIX 1 No3HaBaTENbHbIX 3a4a4y, BbIMOMHEHUM BUONOrMYecKnx
9KCMNEPVMEHTOB;

CnocoBHOCTb onpenenaTb COOCTBEHHYID MO3MLMIO MO OTHOLUEHUIO K SIBNEHUSM
COBPEMEHHOM XN3HN N OO BACHATL €€;



YMEHNE y4nTbiBaTb B CBOUX [OEWCTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOMO
B3aMMOOENCTBUA Node C pasHbIMU  yOeXOeHUAMMU, KyIbTYPHbIMU LIEHHOCTAMU U
coumanbHbIM NOSTIOXEHNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpOLIECCE COBMECTHOrO BbIMOSTHEHUSA Yy4eOHbIX,
no3HaBaTesibHbIX U UccrneoBaTenbCKUX 3a4ad, YBaXUTEITbHOrO OTHOLIEHUS K MHEHUIO
ONMNOHEHTOB NpK 06CYXOEHUN CNOPHbLIX BOMPOCOB BMONOrMYECcKOro coaepKaHus;

rOTOBHOCTb K N'YMaHUTapHOM N BONTOHTEPCKOW AeATENbHOCTY;

2) naTpUOTUYECKOro BOCNUTAHUSA:

C(OOPMUPOBAHHOCTb POCCUNCKON TPaXkgaHCKOW WOAEHTUYHOCTW, NaTpuoTU3Ma,
yBaXXeHUS K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTU neped PoguHon, ropoocty 3a
cBOW Kpan, cBol PoanHy, cBOWM £A3blK W KyNbTypy, NpOLIOe W HacTosuwee
MHOroHauunoHarnbHoro Hapoga Poccuu;

LEeHHOCTHOE OTHOLWIEeHME K MNPUPOLHOMY Hacrneauiw WM namaTHUKam npupoabl,
AOCTUWKeHUAM Poccun B Hayke, UCKYCCTBe, CnopTe, TEXHOMOrNNAX, TPyAeE;

CMOCOBHOCTb OUEHMBaTb BKMNag POCCUMCKUX YYEHbIX B CTAaHOBMIEHUE U pasBuUTUe
Buonorun, NOHMMaHUsS 3HavyeHust Buonormm B NMO3HAHUM 3aKOHOB NPUPOAbLI, B XKU3HU
yerioBeka u cCoBpeMeHHOoro obLecTsa;

noenHaa ybexaEHHOCTb, TFOTOBHOCTb K ChyxeHuio U 3awmte OTtevecTsa,
OTBETCTBEHHOCTb 3a ero cyabby;

3) AYXOBHO-HPaBCTBEHHOro BOCNUTaHUA:

OCO3HaHWe OYXOBHbIX LLIEHHOCTEN POCCUNCKOro Hapoaa;

ChOPMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHWS, 3TUYECKOro NOBEAEHUS;

CMOCOBHOCTb OUEHMBaTb CUTyauuIo W  MNPUHMMATb OCO3HAHHbIE peLUeHus,
OPVEHTUNPYSACH Ha MOparibHO-HPABCTBEHHbLIE HOPMbI N LEHHOCTN;

OCO3HaHWe NMYHOro BKaga B NOCTPOEHME YyCTOMYMBOro dyayulero;

OTBETCTBEHHOE OTHOLLUEHME K CBOUM poOauUTENsM, CO3L4aHMI0 CEMbW Ha OCHOBE
OCO3HAHHOIo MPUHATUS LEHHOCTEN CEMEWHOM XMU3HW B COOTBETCTBUM C TpaauLMSMU
HapoaoB Poccuu;

4) 3cTEeTUYECKOro BOCNUTaHUSA:

9CTeTUYECKOEe OTHOLWIEHWE K MUpY, BKMOYas 3SCTETUKY OblTa, Hay4YyHOro W
TEXHMYECKOro TBOPYECTBA, CnopTa, Tpyaa, 0bLeCTBEHHbIX OTHOLUEHUIA;

NOHUMaHME 3MOLMOHANbHOro BO3AENCTBUS XUBOW NPUPOabl U €€ LIEHHOCTH;

FOTOBHOCTb K CaMOBbLIPaXEHUID B pasHbiX BUOAX WCKYCCTBa, CTpemsieHue
NPOSIBNATb Ka4ecTBa TBOPYECKOW NINYHOCTU;

5) dwmsuuyeckoro BocnuTaHus, HOPMUPOBaAHUA KyNbTypbl 300POBbA U
3MouMOoHanbLHOro 6naronony4us:

NOHUMaHME N peanuaauusi 3GopoBoro n 6esonacHoro obpasa XusHu (3opoBoe
nuTaHve, cobrniogeHne TUrMeHNYEecKnx npaBuin U HOPM, COANaHCMPOBAHHBIA PEXUM
3aHATUA N OTAbIXa, perynapHas usmnyeckas akTMBHOCTb), 6epeXHOro, OTBETCTBEHHOMO
M KOMMETEHTHOrO0 OTHOWEHUSS K COBCTBEHHOMY (U3NYECKOMY W MNCUXUYECKOMY
3[0pOBbIO;

NMOHMMaHWe LIEHHOCTM NpaBuUi UHOMBUOYANbHOIO U KONNEKTMBHOro 6e3onacHoro
NnoBeJeHUs B CUTyaLMsIX, YrpoXatoLmnX 300pOBbI0 Y XKU3HU N0LEN;

OCO3HaHWe MOCNeaCTBUA W HENpUATUS BpedHbiX npusbldek (ynoTpebneHus
arnkorons, HapKOTUKOB, KypeHus);

6) TpyaoBoOro BocnuTaHus:



rOTOBHOCTb K TpyAy, OCO3HaHWe LIeHHOCTM MacTepcTBa, Tpygontobue;

rOTOBHOCTb K aKTUBHOW [OeATenbHOCTU TEXHOMNOrM4Yeckon wun couumansHom
HanpaBfieHHOCTU, CMOCOBHOCTb WMHULMMPOBATL, MMaHMpoBaTb W CaMOCTOATENbHO
BbINOSTHATb TaKyl0 AEATENbHOCTb;

WHTEpeC K pasnuyHbiM cdepaMm npodeccMoHanbHON AeATEeNbHOCTU, YMEHue
coBepLuaTb 0CO3HaHHbIM BbIboOp ByayLuen npodeccnn n peann3oBbiBaTb COOCTBEHHLIE
XW3HEHHbIE NNaHbl;

FOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHunio 1 camoobpas3oBaHUIO Ha NPOTSXKEHUN
BCEW XXU3HW;

7) aKonorn4yeckoro BOCNUTaHUs:

3Konornyeckun LenecoobpasHoe OTHOLLEHUE K NPUPoAe Kak UCTOYHUKY KU3HWU Ha
3emMne, OCHOBe eé CyLLeCTBOBaHWS;

MOBLILEHNE  YPOBHA  OKOSIOMMYECKOW  KynbTypbl:  nNpuobpeTeHne  onbiTa
NMaHNUPOBaHUSA MOCTYMKOB M OLEHKM UX BO3MOXHbIX MOCNEACTBUI AONS OKpyXatoLlen
cpeabl;

OCO3HaHMe rnobanbHOro Xxapaktepa 9KOMorMdecknx npobnem u nyTen ux
peLueHuns;

CMoCoBHOCTb UCMONb30BaTh NpuobpeTaemMble NPU N3ydeHUn BUONOrMM 3HaHUS n
YMEHUA npu pelleHun npobnem, CBA3aHHbIX C paunoHasbHbIM NPUMPOLONOSib30BaHUEM
(cobniogeHne npaBun  NoBeAeHVMst B NpUpOAdE, HanpaBfieHHbIX Ha COXpaHeHue
paBHOBECUS B 9KOCUCTEMAX, OXpaHy BUOOB, IKOCUCTEM, Bruocdepsl);

aKTMBHOE HenpuaTue [OeWUCTBUM, NPUHOCALWMX Bped OKpyXatowen npupoaHoun
cpede, YMeHue nporHo3mpoBaTb HebnaronpusTHble 3SKOMOrMyeckne nocneacTasng
npeanpvHMMaembIX 4ENCTBMI U NpeaoTBpalLaTh uXx;

Hanuune pasBUTOro 3KOSIOTMYECKOrO MbILLMEHUS, 3KONMOTMYECKOM KynbTypbl,
onbiTa OeATENbHOCTU 3KOMOMMYECKOW HarnpaBfieHHOCTU, YMEHUA PYyKOBOACTBOBATbLCA
MMM B NO3HABATENIbHOW, KOMMYHWKaTMBHOW W COUMAnNbHOM MpakTuKe, FOTOBHOCTM K
y4acTu1IO B NPAKTUYECKON OEeATENBHOCTUN 3KONOrMYECKON HanpaBreHHOCTY;

8) ueHHOCTK Hay4YHOro NO3HaHUA:

COPMMPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHHO
pasBuUTMA Haykm W OOLLECTBEHHOW MPaKTMKWM, OCHOBAHHONO Ha Auarnore KynbTyp,
CcnocobCTBYIOLLErO OCO3HAHMIO CBOErO MecTa B MOSMMKYNbTYPHOM MUPE;

COBEPLUEHCTBOBaAHNE $3bIKOBOM W u4MTATENbCKOWM KynbTypbl Kak cpeacTsa
B3aMMOOEeNCTBNA Mexay NogbMu U No3HaHWUS MUPa;

NOHMMaHWe cneundukn OBMoNorMM Kak HaykuM, OCO3HaHUs €€ ponn B
(POPMMPOBAHUN  PaLMOHANbHOTO HAy4YHOrO0  MbILLMEHMS, CO34aHUN  LIENOCTHOrO
npeactaBneHns o6 OKpyXawllem MUpe Kak O eduMHCTBE NpupoAbl, YernoBeka U
obwectBa, B MNO3HAHWM MPUPOAHBIX 3aKOHOMEPHOCTEW W pelleHunM npobnem
COXpaHeHWsi NPUPOSHOrO paBHOBECUS;

yb6exxgéHHOCTb B 3HAYMMOCTM Ouonormm Ans COBPEMEHHOW  LMBUNM3aLMK:
obecneyeHnss HOBOrO YPOBHA pasBUTUS MeOuUMHbl, CO3[0aHMe NepCrneKkTUBHbIX
BuoTexHonormm, cnocobHbIX pelwatb pecypcHble NpobriemMbl pasBuUTUS YenoBeYeCTBa,
novcka nyTen Bbixoda M3 rnobanbHbiX 3Komnornmyeckmx npobnem u obecnedeHus
nepexoga K YCTOMYMBOMY pPasBUTUIO, paLMOHANbHOMY MCMNOMb30BAHUIO MPUPOAHbIX
pecypcoB 1 OPMMUPOBaHNIO HOBbLIX CTAHOAPTOB XXWU3HM;



3aMHTEPECOBAHHOCTb B MOMy4YeHUM BUONOMMYECKUX 3HAHWA B LENAX MOBbILWEHMWS
obLwen KynbTypbl, €CTECTBEHHO-HAYy4YHOM [PaMOTHOCTWU, KaK COCTABHOM 4acTu
YHKUMOHANbHOM  rpamMoOTHOCTU  oby4vawwmxcs, ¢OopMUpyemMorn MNpu  U3y4eHUn
ouonoruu;

NOHMMaHME CYLHOCTU MEeTOAOB MO3HAHUSA, UCMNOSIb3yeMbIX B €CTEeCTBEHHbIX
Haykax, CNoCOBHOCTM UCMOMb30BaTh NoflydaeMble 3HaHUSA ANa aHanmsa u 06bACHEHNS
SBMEHUN OKPYXXatloLero mMupa M NpoucXofsawmnx B HEM M3MEHEHWW, YMeHWe fenaTtb
0OOCHOBaHHbIE 3aKMOYEHUS Ha OCHOBE Hay4yHbIX (PAKTOB M MMEIOLLUMXCA LaHHbIX C
Lernblo NonyyYeHnsa JOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTb CaMOCTOATENbHO WCMONb30BaTb OMoOMorMyeckne 3HaHua aAngd
peLueHnsa NpobrieM B pearibHbIX XXU3HEHHbIX CUTYyaLMsX;

OCO3HaHWEe LEHHOCTM HayyHOM [eATenbHOCTW, TOTOBHOCTb OCYLECTBNSATb
NPOEKTHYIO U NccneoBaTenbCKyo AeATeNbHOCTb UHAMBUAYANBHO U B rpynne;

FOTOBHOCTb M CMOCOBHOCTL K HENpepbIBHOMY 06pa3oBaHMio 1 caMoobpa3oBaHuio,
K aKTUBHOMY MOSTYYEHUIO HOBbIX 3HAHWA MO BUONOrMK B COOTBETCTBUWN C XU3HEHHBIMU
notpebHocTaAMN.

METAMNPEAOMETHbIE PE3YJIbTATDI

MeTtanpeameTHble pe3ynbTaTbl OCBOEHWA YyyebHoro npegmeta «buonorna»
BKMIOYAKOT:  3Ha4MMmble  Ons  QOPMUPOBAHUS  MUPOBO33peHUs  oby4varomxcs
MeXxgucuunnuHapHbele (MexnpeamMeTHble) ObLleHayyYHble MOHATUS, OTpaxaroline
LeNIOCTHOCTb Hay4YHOW KapTWHbI MUpa U cneumduky MeToaoB NO3HaHUSA, UCNOSb3yeMbIX
B €CTeCTBEHHbIX Haykax (BELLeCTBO, 9HEPrus, ABfeHue, nNpouecc, cuctema, HayyHbln
gakT, npuHUMN, TrunoTesa, 3aKOHOMEPHOCTb, 3aKOH, Teopud, uccnegoBaHue,
HabngeHne, u3MepeHue, 9KCNEepUMEHT W  Opyrux), YHWUBepcasnbHble Yy4yebHble
aencteus (No3HaBaTesnbHble, KOMMYHUKaATUBHbIE, perynstMBHble), obecneymBatowime
dopmmpoBaHMe  PYHKUMOHANbHOM  rPaMOTHOCTM UM couManbHOM  KOMMEeTeHUUN
obyvatowmxcs, CMocoBbHOCTb oby4aromxcsa MCrnosib30oBaThb OCBOEHHbIe
MeXOUCUMNIMHapHble, MUPOBO33PEHYECKME 3HaHWA W  YHUBepcasnbHble Yy4ebHble
AENCTBUS B NO3HaBaTEbHOW U CoLManbHOM NpaKTUKe.

MeTanpeameTHble pe3ynbTaTbl OCBOEHUS MNporpamMmbl  cpegHero  obuiero
00pa3oBaHNs AOMKHbI OTpaxaThb:

OBnapgeHue yHuBepcaribHbIMU Yy4€OHbIMM NO3HaBaTeNbHbIMU EUCTBUSIMU:

1) 6a3oBble nornvyeckme AeUCTBUA:

CaMOCTOATENbHO dopmynunposaTtb n aKTyanuauposaTb npobnemy,
paccMaTtpuBaTtb €€ BCECTOPOHHE;

MCNonb30BaThb NP OCBOEHUN 3HAHUI NPUEMBI JTOTMYECKOro MbllLneHNs (aHanuaa,
CMHTE3a, CpaBHEHUs, Knaccudukauuu, o0o6LieHnsa), packpbiBaTb  CMbICH
Buonormyecknx NOHATUIM (BbIAENSATb UX XapaKTepHble NPU3HaKW, yCTaHaBNMBaTb CBA3U
C APYTUMM NOHATUSIMN);

onpegenaTb Uenn [OesaTenbHOCTW, 3ajaBas napaMeTpbl W KpUTepun  unx
AOCTUMXKEHUS, COOTHOCUTL peaynbTaTthl AEATENBHOCTM C NOCTABMEHHBIMU LLEeNaMu;

ncnonb3oBaTb OuoNornyeckme MNOHATUS AN OOBbACHEHUA (PakTOoB U ABNEHWUN
XUBOMW Npupoabl;



CTPOUTb NOrMYecKne paccyxaeHus (MHOYKTUBHbIe, OeAyKTUBHbIE, MO aHanorum),
BbISIBNATb 3aKOHOMEPHOCTM W MNPOTUBOPEYUss B paccMaTpuMBaeMblX SBIEHUSX,
opMynNUpPoBaTh BbIBOAbI U 3aKNOYEHUS;

NPUMEHSTb CXEeMHO-MoAernbHble cpeacTBa AN NpencTaBnNeHusl CyLeCTBEHHbIX
CBSI3EN N OTHOLLUEHMIN B U3ydaeMbix Buonormyecknx obbekrtax, a Takke nNpoTuBopeYnii
pasHoro poaa, BbISABMEHHbIX B Pa3fiNyHbIX MHPOPMALMOHHBIX UCTOYHUKAX;

paspabaTtbiBaTb MnaH peweHns npobnembl C Y4€TOM aHanu3a WUMerLUXCcs
MaTepuanbHbIX U HeMaTepuarbHbIX PeCYpPCOB;

BHOCUTb KOPPEKTUBbI B OEATEeNbHOCTb, OUEHMBaTb COOTBETCTBME pe3ynbTaToB
Lensm, oueHmBaTb PUCKM NOCNEeACTBUN OeATENbHOCTY;

KOOPANHMPOBaTb M BbINOMHATL paboTy B YCMOBUAX pearibHOro, BUPTYanbHOro U
KOMBUHNUPOBAHHOIO B3aMMOLENCTBUS;

pa3BmMBaTb KpeaTMBHOE MbILLSIEHNE NPU PeLLEeHUU XU3HEHHbIX Npobnem.

2) 6asoBble uccnepgoBaTenbCKue 4eNCTBUA:

BNageTb HaBblkamMn y4ebHO-MccneaoBaTenbCKOM U MPOEKTHOW OeATeNbHOCTH,
HaBblkaMW paspeLLeHns Npobnem, CNoCOBHOCTLIO N TOTOBHOCTLIO K CAMOCTOATESNTbHOMY
NMOUCKY METOAOB peLUeHUs MPaKTUYeCKUX 3adad, NMPUMMEHEHMUIO pasfUYHbIX MeToO0B
No3HaHus;

MCNoNb30BaTb pasfnyHble BUAbl AEATENbHOCTM MO MOMYyYEHUIO HOBOrO 3HaHUS,
ero nHTtepnpeTauyuu, npeobpasoBaHUio U MPUMEHEHUID B Y4eOHbIX CUTyaLusiX, B TOM
yucne nNpu cosgaHum y4ebHbIX U coumnanbHbIX MPOEKTOB;

dopmMmpoBaTb HayYHbIA TUM MbIWIIEHUS, BrageTb HayyHOM TEPMUHOMOMNEMN,
KNOYEBbIMU NOHATUSMU N MEeTOLaMMU;

cTaButb U opmynupoBaTb COBCTBEHHblE 3agjayn B obpasoBaTenbHOW
AEATENbHOCTU U XKU3HEHHbIX CUTYaUUsX;

BbISABNATE  MPUYUHHO-CNEACTBEHHbIE CBA3WM W akTyanusuMpoBaTb  3ajady,
BblABUraTb rMNoTe3y €€ pelleHnd, HaxoauTb aprymeHTbl ANns goKasaTenbCTBa CBOMX
yTBEPXAEHWN, 3aaBaTb NapaMeTpbl U KPUTEPUU PELLEHUS;

aHanuanpoBaTb MOSfyYeHHbIE B XOA4e pelleHust 3afayun pesynbTaTtbl, KpUTUYECKN
oLeHMBaTb UX JOCTOBEPHOCTb, MPOrHO3NPOBaTb N3MEHEHNE B HOBbLIX YCINOBUSIX;

AaBaTb OLEHKY HOBbIM CUTyauusIM, OLeHMBaTb NPUOBPETEHHbIN OMbIT;

OCYLLEeCTBNATb LeneHanpaBfieHHbIM MOUCK MnepeHoca CcpeactB M cnocobos
AeCTBUS B NPOheccroHarbHyo cpeay;

yMeTb MNEepeHOCUTb 3HaHWSA B MO3HABATESNbHYD W MpakTU4ecKkyio obnactu
XU3HeOesaATenbHOCTY;

YMETb UHTErpMpoOBaTh 3HAHUSA M3 pa3HbIX NPeaMeTHbIX obnacTen;

BblABUraTb HOBble waeun, npegnaratb OpUrMHasbHble MNOLAXOAbl WM pPeLUEeHUs,
CTaBUTb Npobnembl 1 3a4ayun, onycKalLwme anbTePHATUBHbIE PELLEHUS.

3) paboTa ¢ nHcpopmaumen:

OPVEHTUPOBATBLCA B PasfMyHbIX MCTOYHMKAX WHdopMauumn (Tekcte ydebHoro
nocobus, Hay4yHO-NONynsipHOM nuTepaType, BUONOrMYecKknx CroBapsx U CNpaBoOYHMKaX,
KOMMbIOTEPHbIX 6as3ax AaHHblX, B WHTepHeTe), aHanu3anpoBaTb WHGOPMaLMIO
pasriMyHbIX BUOOB 1 (bOpM NpeacTtaBneHnst, KpUTUYECKN OLeHNBaTb €€ JOCTOBEPHOCTb
N HENPOTUBOPEYNBOCTD;

dopmynmnpoBaTb 3anpocbl U MNPUMEHATb pasfMyHble MEeTOoAbl NPU MNoucke Wt
oTbope Guonormnyeckon nHpopmauumn, HeobxogMMon AN BbINONHEHUSA y4ebHbIX 3aaay;



npuobpetatb  OMNbIT  UCMOMb30BaHUS  MHAPOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOJSIOMMIA, COBEPLLUEHCTBOBATb KYNbTypy aKTMBHOIMO MWCMNOMb30BAHUSA pPasfiMyHbIX
NMOMCKOBbIX CUCTEM;

CaMOCTOSITENIbHO BblOMpaTb ONTUManbHYH dopmy npeacraBneHus
BGuonormnyeckon mHopmMaumm (cxembl, rpadukn, guarpammbl, Tabnuubl, PUCYHKN W
Apyroe);

NCnonb30BaTh HayYHbIN A3bIK B KAYeCTBE cpeacTBa npu paboTte ¢ Guonornyeckom
MHoOpMaUNEN: MPUMEHATb XUMUYECKME, PU3MYEeCKMEe N MaTeMaTUYecKMe 3HaKu W
CUMBOIbI, dopmynebl, abbpesunaTtypy, HOMEHKNaTypy, ncnonb3oBaTb "
npeobpa3oBbiBaTb 3HAKOBO-CUMBOSIMYECKME CPEACTBA HArNsAHOCTM;

BfageTb HaBblkaMy pacno3HaBaHUs M 3awuTbl MHOPMaUUK, MHPOPMAaLVUOHHON
©e30nacHOCTU JINYHOCTMW.

OBnapeHue yHuBepcarnbHbIMU KOMMYHUKaTUBHbIMU AEeACTBUSIMU:

1) oGLieHume:

OCYLLECTBNATb KOMMYHUKAUUKM BO BCEX cdepax >XM3HWU, akTUBHO y4acTBOBaTb B
ananore wWnu  OUCKyccMM MO cywlectBy obcyxgaemon Tembl (YymMeHue 3ajaBaTb
BOMPOChHI, BbICKa3blBaTb CYXXAEHWUSI OTHOCUTENBHO BbIMNOMHEHMSA NpeanaraeMon 3agay,
YyUMTbiBaTb MHTEPECHI M COrNnacoBaHHOCTb MO3NLUUK APYrMX YYacTHUKOB Auarnora unu
ANCKYCCUN);

pacnosHaBaTb HeBepbanbHble cpeacTBa OOLWEHMs, MNOHMMaTb 3Ha4YeHue
coumarnbHbIX 3HaKOB, MPEANOCHINIOK BO3HMKHOBEHMS KOHMIMKTHBIX CUTyauun, yMeTb
cMsr4aTb KOHQMUKTbI U BECTU NEPETOBOPSI;

BNageTb pasnuyHbiMM cnocobamu obLleHns M B3auMOOEWCTBUS, MOHMMaTb
HamMepeHnsa Opyrnx nogen, NnposBnATb yBaXXUTENbHOE OTHOLLEHUEe K cobeceHuKy 1 B
KOpPEKTHOM hopmMe (hopmMynupoBaTb CBOU BO3PaXKEHWS;

Pa3BEPHYTO M JOMMYHO wM3naratb CBOK TOYKY 3PEHUS C MUCMNOSIb30BAHUEM
A3bIKOBbIX CPEACTB.

2) coBMecTHas AeATeNbHOCTb:

NoOHMMaTb M UCMOMb30BaTb MNPENMYLLECTBA KOMaHOHOM W  WMHAUBMAYalNbHOW
paboTbl Npu peweHun 6Guonormyeckon npobrnembl, 060CHOBbIBAaTb HEOOGXOOMMOCTb
NPUMEHEHNSA rPynNnoBbIX (OPM B3aMOAENCTBUSA NPU peLleHnn y4ebHon 3agayu;

BblbupaTb TeMaTuKy W MeToAbl COBMECTHbIX [OEWCTBUA C Y4ETOM 06LmMX
MHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YfieHa KONnekTuBea;

NpUHUMaTb uenv COBMECTHOM NEeATenbHOCTH, OpraHvM3oBbLIBaTb "
KOOpAMHMPOBATbL [OEUCTBUA NO €€ [OOCTUXKEHWUID: COCTaBMsATb MNfaH LENCTBUN,
pacnpefensatb ponM C YY4ETOM MHEHUA YYacTHUKOB, obCyxaaTb pes3ynbTaThbl
COBMECTHOM paboThbl;

OUeHMBaTb KayeCTBO CBOEro BKMlada M KaXaoro yyacTHMKa KoMaHabl B 06Lwmi
pesynbTaTt No pa3paboTaHHbIM KPUTEPUSAM;

npegnaratb HOBble MNPOEKTbl, OUEHMBaTb WAEN C MNO3ULUUM  HOBMU3HbI,
OpPUIMHanNbHOCTU, NMPaKTUYECKON 3HAYUMOCTH;

OCYLLECTBNATb NO3UTUBHOE CTpaTErMyeckoe NoBeaeHMe B PasnnyHbIX CUTyaumsx,
NposIBNATbL TBOPYECTBO N BOOOpakeHne, bbITb MHULNATUBHBIM.

OBnapeHue yHMBepcasnbHbIMU PerynaTUBHbIMU AeACTBUAMMU:

1) camoopraHusauums:



ncnonb3oBaTb BMonorMyeckne 3HaHusa Ang BbiIBEHUA NPO6neM 1 Ux pelleHns B
XWU3HEHHbIX U Y4EeOHbIX CUTyaunsXx;

BblOMpaTb Ha OCHOBE BMONOrMYeckUX 3HaHUN LeneBble U CMbICIIOBbIE YCTaHOBKM
B CBOMX OENCTBUAX M MOCTYMKaxX Mo OTHOLUEHWUIO K XXMBOW NpUpoae, CBOEMY 30POBbLIO U
3[10POBbIO OKPY>KaIOLLUX;

CaMOCTOATENbHO OCYLLECTBNATbL MO3HaBaTElNbHY AEeATENbHOCTb, BbIABMAATb
npobnemsbl, CTaBuTb U (popmMynupoBaTb COOCTBEHHbIE 3agaun B obpasoBaTefnbHOW
AEATENbHOCTU U XXU3HEHHbIX CUTYaUUsIX;

CaMOCTOATENbHO COCTaBMATb MNflaH pelleHns NpobrnemMbl C y4ETOM UMELNXCA
pecypcoB, COGCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTEHUN;

[aBaTb OLEHKY HOBbIM CUTyaLMAM;

paclwmpsaTb pamkn y4ebHOro npeameTa Ha OCHOBE NMMYHbIX NPEANOYTEHUN;

Aenatb OCO3HaHHbIN BbIGOP, aprymeHTMpoBaTh ero, 6paTb OTBETCTBEHHOCTb 3a
pelleHue;

oueHmnBaTb NPUOBPETEHHBIN ONbIT;

crnocobcTBoBaTh (POPMUPOBAHUID N MPOSABEHUIO LUMPOKOM 3pyauLMKM B pasHbIX
obnacTtsx 3HaHuK, MNOCTOSHHO MOBbIWATbL CBOM ObpasoBaTesibHbIN U KYJbTYPHbIN
YPOBEHb.

2) CaMOKOHTpOIb:

AaBaTb OLEHKY HOBbIM CUTyauMsaM, BHOCUTb KOPPEKTUBbI B [OEATENbHOCTb,
oueHnBaTb COOTBETCTBUE pe3yNnbTaToB Lensm;

BNageTb HaBblkaMu NO3HaBaTeNbHOW pedrekCun Kak OCO3HaHUS CoBepLUaeMblX
AENCTBUA N MbICIIUTENBbHbIX NPOLECCOB, UX Pe3ynbTaTOB U OCHOBAHWW, UCMOMb30BaTb
npuémbl pednekcum ansa oueHKn cutyaumn, Bblbopa BEPHOrO peLleHns;

yMeTb OLleHMBaTb PUCKM M CBOEBPEMEHHO NPUHMMATb PELLEHUS MO UX CHUXKEHWIO;

NPUHUMaTb MOTMBbI W  aprymeHTbl OpyrMx npu aHanu3e pesynbTaTtoB
AeATEeNbHOCTH;

3) npuHaATMe cebs n Apyrux:

npuHUMaTb cebsi, NOHMMasa CBOW HeJOCTaTKM U JOCTOUHCTBA;

NPUHUMaTb MOTMBbI W  aprymeHTbl OpyrMx npu aHanu3e pesynbTaTtoB
AeATeNnbHOCTY;

npu3HaBaTb CBOE NpaBo U NpaBo APYrnX Ha OLMOKM;

pa3BuBaTb CNOCOBHOCTb MOHUMATbL MUP C MNO3ULMN OPYroro YenoBeka.

NMPEOMETHbIE PE3YJIbTATbI

MpeameTHble pe3ynbTaTbl 0cBOeHUs nporpammbl COO no 6uonorun Ha 6a3oBoM
YpOBHE BKNIOYaKT cneunduyeckme ansa ydebHoro npegmeta «buonorusi» HayuHble
3HaHWUS,, YMEHUs U Ccrnocobbl [OEeWCTBUA MO OCBOEHMIO, WHTepnpeTauun wu
Npeobpa3oBaHN0 3HAHWK, BUObl OEATENBHOCTU MO MOJTYYEHMKO HOBOMO 3HAHUSA U
NMPMMEHEHNIO 3HAHUN B PasNMYHbIX YYEOHBLIX CUTyauusix, a Takke B pearbHbIX
KM3HEHHbIX CUTyauusix, CBsi3aHHbIX C Owuonorven. B nporpamme npeamMeTHble
pe3ynbTaTbl NPeAcTaBneHbl Mo rogam oby4eHust.

MpeomeTHble pes3ynbTaTbl OCBOEHMst yd4ebHoro npeameTta «buonorns» e 10
KJ1acce JOMKHbl OTpaXaTb:



COPMMPOBAHHOCTb 3HAHWA O MecTe U ponu GuonorMm B CUCTEME HaY4YHOrO
3HaHUA eCTeCTBEHHbIX Hayk, B (dOPMMPOBAHUM COBPEMEHHOW eCTeCTBEHHO-Hay4YHOM
KapTUHbl MMpa WU Hay4yHOro MWPOBO33PEHUSA, O BKIaZe POCCUNCKUX U 3apybexxHbIX
Yy4Y€HbIX-61oNoroe B pa3sutne Guonornm, PyHKUMOHaNbHON rpaMOTHOCTM YenoBeka Ang
PELLEHMS XXN3HEHHbIX 3aay;

YMEeHWe packpblBaTb cofepXaHne GMonornyeckux TePMUHOB WU MOHATUN: XU3Hb,
KneTka, opraHmam, metabonmam (06MeH BELLECTB M NpeBpaLLEHNE SHEPINN), FTOMEOCTa3
(camoperynsiums), ypoBHEBasi OpraHm3aumsi XMBbIX CUCTEM, CaMOBOCMNPOU3BELEHME
(penpogykumst), HacnNeaCTBEHHOCTb, U3BMEHYNBOCTL, POCT U Pa3BUTUE;

yMeHne wusnaratb Ouonornyeckune Teopunm  (KnNeTovHas, XpPOMOCOMHas,
MyTauWOHHas!, LeHTpanbHas gorMa MosnekynsapHon 6uonorun), 3akoHol (. Mengens, T.
MopraHa, H. V. BaBunosa) n y4yeHus (0 LeHTpax MHOroobpasusi 1 NPOUCXOXAEHUS
KynbTypHbIX pacteHun H. . BaBunosa), onpegenste rpaHuubl MX NPUMEHUMOCTU K
XMBbIM CcUCTEMaM;

yMeHne BnageTb MeTofaMW Hay4yHOro no3HaHus B Guonoruun: HabnwogeHuwe wu
ONUCaHME >KMBbIX CUCTEM, MPOLECCOB M SBMEHWUA, OpraHu3auus U npoBegeHue
BMONOrMyeckoro 3KCNepUMEHTa, BbIABWKEHWE TMMNOTE3bl, BbISBEHWE 3aBUCUMOCTMU
Mexay uccrnegyemMbiMuM  BENUYMHaMK, OObSACHEHWE MOMyYeHHbIX pe3ynbTaTos,
MCNOMb30BaHHbIX HaYYHbIX MOHATUIA, TEOPUN U 3aKOHOB, YMEHWe AenaTb BbIBOAbI Ha
OCHOBAHWUW NOMYYEHHbIX Pe3ynbTaToB,

YMEHNEe BbIAENATb CYLWECTBEHHble MPU3HaKM BMPYCOB, KMNETOK MPOKapuoT W
9yKapuoT, OLHOKMETOYHbIX U MHOFOKMETOYHbIX OpraHM3MoB, OCOBEHHOCTU MPOLLECCOB:
obMeHa BeLLeCTB U NpeBpaLleHna aHeprun B KneTke, PoTOCUHTE3a, NNacTU4eCcKoro u
9HepreTuyeckoro obmeHa, XeMOCWHTe3a, MWTO3a, Meno3a, Onfoa0TBOPEHUS,
Pa3MHOXEHUS, NHONBMAYAIbHOIO pas3BUTUSA OpraHn3Mma (OHTOreHes);

YMEHNE MNPUMEHATb MOMYYEHHblE 3HAHWA AN 00bACHEHUA BUONOrMyYecKnx
NPOLIECCOB W SABMEHUN, ANS NPUHATUSA NPaKTUYECKNX PeLLeHUn B NOBCEOHEBHOW XU3HU
Cc uenbto obecrneyeHnss 6e30nNacHOCTM CBOEro 340pPOBbS U 300POBbS OKPYXKaOLLMX
nogen, cobngeHns HopM rPamMoTHOrO NOBeAEHNSA B OKpYXatloLen NnpupoaHon cpeae,
NOHMMaHNe HeoBXOAMMOCTM WUCNOMb30BaHUSA AOCTUXKEHUN COBPEMEHHOW Buonorun u
BuoTexHonorMm Anga paumoHansHoOro NPMPoOaoNoNb30BaHUS;

YMEHNEe pellaTb 3NeMeHTapHble reHeTU4eckMe 3agadn Ha MOHO- U aurnbpuagHoe
CKpeliMBaHue, CLUenfieHHoe HacnegoBaHue, COCTaBNATb CXeMbl MOHOrMépuaHoro
CKpelumnBaHus AN npefckasaHusa HacneaoBaHUs NPU3HaKoB Y OPraHn3MoB;

yMEHWe BbINONMHATL NabopaTopHble W npakTudeckne paboTtel, cobniogatb
npasuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbiM 060pPYyaOBaHUEM;

YMEHNEe  KPUTUYECKM OueHMBaTb W  WHTepnpeTupoBatb  WMHOpMaLuio
Bronormyeckoro cogep)xaHus, BKMNIOYAIOLLYI0 NCEBAOHAYYHbIE 3HAHUSA U3 Pa3fNYHbIX
MCTOYHMKOB (CpeacTBa MacCOBOW MHGOPMaUMK, Hay4HO-NOMNynspHble Martepuansbl),
9TUYECKMe acnekTbl COBPEMEHHbIX WCCneaoBaHuMKM B Ouonormm, MeauuuHe,
BuoTexHonormy;

yMeHne co3gaBaTb COOCTBEHHbIE NMUCbMEHHbIE U YCTHble coobLeHns, obobuyas
Buonormyeckyto MHPOPMaLMIO U3 HECKONbKUX MCTOYHMKOB, FPaMOTHO WCMNONb30BaTb
NOHATUNHBIN annapaT Guonoruu.

MpeameTHble pe3ynbTaTbl OCBOeHUs1 y4vyebHoro npeameta «buonorus» e 11
KJ1acce JOMKHbl OTpaXaTb:



COPMMPOBAHHOCTb 3HAHWA O MecTe U ponu GuonorMm B CUCTEME HaY4YHOrO
3HaHNA eCTeCTBEHHbIX HayK, B (DOPMMPOBAHUM COBPEMEHHOW eCTeCTBEHHO-Hay4YHOM
KapTUHbl MMpa WU Hay4yHOro MWPOBO33PEHUSA, O BKIaZe POCCUNCKUX U 3apybexxHbIX
Y4YEHbIX-61MONOroB B pa3sntne Gmonornmn, PyHKLUMOHaNbLHOM rPaMOTHOCTM YernoBeka ans
PELLEHMS XXN3HEHHbIX 3aay;

YMEHWe packpbiBaTb coep)XaHue OMOonornyeckux TEPMUHOB W MOHATUIA: BUA,
nonynaunsa, reHodoH4, 9BOMUUA, ABUMXYWME cunbl  (hakTopbl)  9BOMOLMN,
NPMCNOCOBNEHHOCTL  OpraHn3moB, BuaoobpasoBaHMe, 3Konornvyeckme  akTopsl,
aKocucTemMa, NpoAyLEHTbl, KOHCYMEHTbI, pPeayueHTbl, LUenn nuTaHus, 3Korornyeckas
nupamuga, bruoreoueHos, buocdepa;

yMeHne usnaratb buonornyeckue Teopun (3BonouUMOHHas Teopusa Y. JapBuHa,
CMHTETUYEeCKass Teopust 3BOSIIOLMM), 3aKOHbl WM 3aKOHOMEPHOCTU (3apoAblLLEeBOro
cxogctea K. M. bapa, YyepefoBaHus rnaBHbIX HanpasneHun n nyten asosioumm A. H.
CeBepuoBa, yyeHusi o Ouocdepe B. W. BepHagckoro), onpegensaTb rpaHuubl MX
NPUMEHNUMOCTM K KXUBbIM CUCTEMAM,;

yMeHNe BnageTb MeTo4aMu HayyHOro no3HaHus B OGuonoruu: HabnwogeHue u
ONUCaHME >KMBbIX CUCTEM, MPOLECCOB M SBMEHWA, OpraHu3auus u npoBegeHue
BMONOrMyeckoro 3KCnepuMeHTa, BbIOBWKEHWE [UMNOTe3bl, BbISBEHWE 3aBUCUMOCTU
Mexay uccrnegyembiMuM  BENUYMHaMK, OOBbSACHEHWE MOMyYeHHbIX pe3ynbTaTos,
MCNOMb30BaHHbIX HAYYHbIX MOHATMIA, TEOPUN N 3aKOHOB, YMEHWE AenaTb BbiBOAbl Ha
OCHOBAHWUW NOSMYYEHHbIX Pe3ynbTaToB,

yMeHWNe BblAeNATb CyLLEeCTBEHHbIe NPU3HaKNU CTPOeHUss BUONOrMYeCcKnx 0O BHEKTOB:
BMOOB, MONynsuMi, MNPOAYLEHTOB, KOHCYMEHTOB, peayLeHToB, OuoreoueHo3oB U
3KOCUCTEM, OCOBEHHOCTM NPOLECCOB: HAaCNEACTBEHHON M3MEHYMBOCTU, €CTECTBEHHOIO
otbopa, B1aoobpasoBaHus, NpMCnocobeHHOCTH OpraHn3mos, AencTBus
9KOMOrnMyecknx (pakTopoB Ha OpraHm3Mmbl, NepeHoca BeLLeCTB M MNOTOKa 3Heprun B
9KOCUCTEMAX, aHTPOMOreHHbIX W3MEHEHUA B 9KOCUCTEMAX CBOEW MECTHOCTH,
KPYroBOpOTa BELLECTB 1 OMOreoxXnmmyecknx Luknos B bmnocdepe;

YMEHNE MNPUMEHATb MOSMYyYEHHblE 3HaHWA AN 00bACHEHUS BUONOrMyYecKnx
NPOLIECCOB W SABMEHUN, AN1S NPUHATUSA NPaKTUYECKNX pPeLLeHNn B NOBCEOHEBHOW XU3HU
C uenbto obecneveHns 6e30MacHOCTU CBOEro 340POBbS U 340POBbSA OKPYXaoLLMX
nogen, cobnogeHnss HopM rPaMoTHOMO NOBEAEHUS B OKPYKatoLwen NpupoaHon cpeae,
NOHMMaHNe HeobX0ANMOCTM NCNONb30BAHUA OCTUXKEHUA COBPEMEHHON Buonornn gns
paunoHanbHOro NPUPOAONONb30BaHUS;

yMEHWe pelwaTtb 3nemMeHTapHble 6uonornyeckue 3agadn, COCTaBMATb CXEMbI
nepeHoca BELECTB U 3HEPIMM B IKOCMCTEMAX (LLenn NUTaHus);

YMEHMe BbINOMHATL NabopaTopHble W npakTudeckne paboTtbl, cobniogatb
npasuna npu paboTe ¢ y4ebHbIM 1 nabopaTtopHbIM 060pyaOBaHMEM;

YMEHNE  KPUTUYECKM oOueHuMBaTb W MHTepnpeTupoBatb  MHOpPMaLMio
BGronorMyeckoro cogepaHus, BKHOYAOLWY NCEBAOHAYYHbIE 3HAHUSA M3 PasfNUYHbIX
MCTOYHMKOB (CpefcTBa MacCcoBOW MHGOPMauMW, Hay4HO-NOMNynsipHble MaTtepuansbl),
paccmaTpmBaTb rnobanbHble aKonornyeckme npobnembl COBPEMEHHOCTMU,
opMMpoBaTb MO OTHOLLEHMIO K HUM COBCTBEHHYIO MO3ULMIO;

yMeHue co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE N YCTHble coobLeHns, obobulas
Buonormyeckyto MHGPOPMaLUMD N3 HECKONbKUX WMCTOYHMKOB, FPaMOTHO WMCMNONb30BaTb
MOHATMWHbBIN annapaT Guonoruu.



TEMATUYECKOE NJIAHWPOBAHUE

10 KITACC

KonuyecTBO YacoB

ONEeKTPOHHbIe

HavmeHoBaHue pa3aenoB u TemM (udbpoBbie)
Ne n/n KoHTponbHble | [lpakTuyeckue
nporpamMmbl Bcero obpa3oBaTesnbHble
paboTbl paboTbl pecypcbi
Bubnmnoteka LIOK
1 Buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c29
2
Bubnmnoteka LIOK
2 XKuBble cuctemsl N nx opraHnsaums 1 https://m.edsoo.ru/7f41c29
2
XNUMUYECKUI COCTaB U CTpoeHne Bubnmorexa LIOK
3 8 1 https://m.edsoo.ru/7f41c29
KneTku
2
BbubnuoTteka LIOK
4 YKnsHegeatenbHOCTb KNeTkn 6 https://m.edsoo.ru/7f41c29
2
Pa3smHoXeHue n nhanemnayanbHoe Bubnuoteka LIOK
5 5 1 https://m.edsoo.ru/7f41c29
pasBuTME OpPraHN3mMoB ”
HacnencTBeHHOCTb ¥ MI3MEHYMBOCTb Bubnuotexa LIOK
6 8 1.5 https://m.edsoo.ru/7f41¢c29
OpraHn3moB 9
Cenekuunsi opraHmamoB. OCHOBBbI Bubnuoreka LIOK
7 3 https://m.edsoo.ru/7f41c29

ouoTexHonormu

2



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

8 PesepBHoe Bpems

OBLUEE KONMMYECTBO YACOB MO
NMPOrPAMME

34

Bubnuoteka LLOK
https://m.edsoo.ru/7f41c29

2



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KNNACC

KonunyecTBO YacoB

AnNeKTPOHHbIe

Ne n/n HauvmeHoBaHue pa3aenoB U TemM K f (undpoBbie)
- nporpamMmmbi Bcero OHTponkHEIC pakTntieckue obpas3oBaTenbHble
paboTbl paboTbl
pecypchbl
Bubnnoteka LLIOK
1 IBonLMOHHaAsA buonorus 9 1 https://m.edsoo.ru/7f41cc
74
BO3HWKHOBEHME N pa3BUTUE XKNU3HU Bubnmoreka LIOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc
Ha 3emMne
74
Bbubnuoteka LUIOK
3 OpraHunsmbl 1 OKpyXatoLasa cpeaa 5 1 https://m.edsoo.ru/7f41cc
74
CoobuecTBa 1 akonornyeckme Bubnwmoreka LIOK
4 N 9 https://m.edsoo.ru/7f41cc
CUCTEMBI
74
Bbubnuoteka LUIOK
5 PesepBHoe Bpems 2 https://m.edsoo.ru/7f41cc
74
OBLUEE KOJIMYECTBO YACOB IO 34 0 25

NMPOIrPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




NOyYPOYHOE NMNIAHUPOBAHUE
10 KITACC

KonuyecTBO YacoB

Harta OneKTPOHHbIe unudpoBbIe
Ne Tema ypoka SARETE | NPEETTEE u3yyeH obpasoBaTesibHble
n/n o Bcero Hble Kue J >
msa pecypchbl
paboTbl paboTbl

Bbubnnoteka LLOK
Buonorus B cucteme Hayk 1 https://m.edso00.ru/863e6122

https://m.edso0.ru/863e632a
MeToabl NO3HAHUS XXNBOW
npupoasbl. MNpaktnyeckas paboTta
Nz 1p«ﬁcnonpbsoBaHme paznw-lelx 1 0.5 Burbnmorexa LIOK

https://m.edso00.ru/863e6122
METOAOB NPW N3ydYeHnn
duonornyecknx 06-LEKTOB»
Buonornyeckune cuctemsl, 1 bubnuoteka LUOK
npouecchbl U X U3yvyeHue https://m.edso0.ru/863e6564
XnumMmn4yeckmi coctaB kneTkn. Boga 1 Bbubnuoteka LUIOK
N MUHepasibHbIe CONnm https://m.edso0.ru/863e674e
Benku. CoctaB n ctpoeHue 6enkos 1 Brbnmorexa LIOK

https://m.edso00.ru/863e6b72
depmeHTbl — Buonornyeckune
KatanusaTtopsl. JlabopaTopHas
paboTa Ne 1 «3yyeHne 1 0.5 Bubnuoteka LLOK
KaTannTnyeckom akTMBHOCTU ' https://m.edso0.ru/863e6b72
dhepmMeHTOB (Ha Npumepe amunasbl
nnu katanasbl)»
Yrnesogbl. Jlunuagbl 1 BbubnuoTteka LUOK



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

https://m.eds00.ru/863e6870

Bubnuoteka LLOK

MaTpU4HOIro CMHTE3a

8 HyKneuHoBbIe kMCnoTel. AT® https://m.edsoo.ru/863e6d5c
9 NcTopusa n meTtoabl U3yvyeHus Bubnuoteka LLOK
kneTkun. Kneto4Hasa teopus https://m.edso00.ru/863e6e88
10 KneTka kak uenocTHas xuBas
cuctema
CTpoeHune ayKkapuoTmyeckom
kneTtku. JlabopaTtopHasa paboTta Ne
2 «N3yyeHne CTpoEeHMUs KNeToK Bubnuoteka LIOK
11 PaCTEHWI, XXMBOTHbIX, FPNB0OB 1 0.5 https://m.edsoo0.ru/863e6ff0
BakTepuii Nog MUKPOCKOMOM Ha https://m.edso0.ru/863e716¢
roTOBbIX MUKpONpenapartax u nx
onucaHue»
Bbubnnoteka LUIOK
12 O6meH BeLlecTB nu metabonnam hitos://m.eds00.ru/8636766¢
BbubnuoTteka LUIOK
13 boTocuHTes. Xemocurtes https://m.edso00.ru/863e7c98
y Bbubnnoteka LLOK
14 IHepreTuseckui obmen https://m.edsoo0.ru/863e7aae
YKM3HEHHbIN UMK KNETKN.
[eneHne knetkn. MnTos.
15 JTabopaTtopHas pabota Ne 3 05 BbubnuoTteka LUIOK
«HabnogeHne mmuTo3a B KneTkax ' https://m.edsoo.ru/863e7dc4
KOHYMKa KOpELLKa fyKa Ha roToBbIX
MUKponpenapaTax»
16 BuocunHTes 6enka. Peakuns Bubnnoteka LUOK

https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

Bubnuoteka LLOK

17 TpaHCnAuMA — GuocuHTes Genka https://m.edso0.ru/863e796e
18 HekneTo4Hble (hopMbl KU3HU — Bubnuoteka LLOK
BMPYChI https://m.edso0.ru/863e7540
Bubnnoteka LUOK
19 dopMbl pasMHOXEHUS OPraHM3MoB https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e
y Bubnuoteka LLOK
20 Mevios https://m.edsoo.ru/863e7f4a
O6pasoBaHue 1 pasBuTme
NMONOBbIX KNETOK.
21 OnnopgoteopeHue. JlabopaTtopHas 05 Bbubnnoteka LLIOK
paboTta Ne 4 «N3yyeHne cTpoeHus ' https://m.edso0.ru/863e81b6
MONOBbIX KNETOK Ha rOTOBbIX
MUKponpenapaTax»
20 HanBunayansHoe passutue BbubnuoTteka LUIOK
OpraHn3moB https://m.edso0.ru/863e8436
'eHeTnka — Hayka o
23 HaCJ'Ie,EI,CTBeHHO)é:TM " Bubnuoreka LIOK
https://m.edso00.ru/863e86f2
N3MEHYNBOCTU
3aKkoHOMEpPHOCTU HacnenoBaHUA
24 ﬂpI/ISHaKOBF? MOHorM6p|/|,qﬂ|-|oe Burbnmorexa LIOK
https://m.eds00.ru/863e8878
cKpeluBaHue
nrnbpugH K nBaHue.
25 gaxoSZeiaiifmﬁii e Buibnmotexa LIOK
https://m.edsoo.ru/863e89a4
HacrnegoBaHUs NPU3HAKOB
26 CuenneHHoe HacnegoBaHue 05 Bubnuoteka LLOK

npuaHakoB. JlabopaTopHas paboTa

https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Ne 5 «M3y4yeHne pesynbTaTos
MOHOIM6pUAHOro N AUrMdpmnaHoOro
cKpelmnBaHns y po3odunbl Ha
roTOBbIX MUKpONpenaparax»

eHeTuka nona. HacnepoBaHne

Bubnnoteka LUOK

27 NPU3HAaKOB, CLIEMMEHHbIX C NOSIOM https://m.edsoo.ru/863e8c60
N3ameHuYmBOCTb.
HeHnacneacrteeHHas
N3MeH4YMBOCTb. JTabopaTopHas
o8 paboTta Ne 6. N3yueHne 05 Bubnuoteka LIOK
MOANUKaALNOHHOM ’ https://m.edsoo.ru/863e8efe
N3MEHYMBOCTHN, NOCTPOEHME
BapuaLMOHHOro psaa u
BapMaLVUOHHOW KPUBOM»
HacneacteeHHasi MISMEHYMBOCTD.
29 JTabopaTtopHas pabota Ne 7. 05 Bbubnuoteka LUIOK
«AHanun3 mytauum y gpo3odurbl ' https://m.edsoo.ru/863e8efe
Ha roToBbIX MUKpOMpenapaTax»
30 'eHeTuka yenoseka Bubnmoreka LIOK
https://m.edso0.ru/863e8d78
PesepBHbIn ypok. O606LeHme no
31 Teme «HacnegcTBeHHOCTb U
N3MEHYMBOCTb OPraHN3MOB»
32 Cenekums Kak Hayka 1 npouecc Bubnnorexa LIOK
https://m.edso00.ru/863e9214
33 MeToabl 1 AOCTUXEHUSA cenekumn Bubnnoteka LULOK
PacTEeHU N XXNBOTHbIX https://m.edso0.ru/863e9214
34 BuoTexHonorus kak otpacnb Bbubnnoteka LLOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

‘ npousBoacTBa

OBLUEE KONMYECTBO YACOB MO
NMPOrPAMME

34

https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e9336

11 KNNACC

KonunyecTtBO YacoB

ONeKTPOHHbIe

Ne TEvTE Kontponb | MpakTtuyec Hara undpoBble
n/n Bcero Hble Kne MU3y4YeHus obpas3oBaTesnibHble
paboTbl paboTbl pecypchl
OBonumsa n Metoabl eé Brbnmorexa LIOK
1 https://m.edso0.ru/863ea20
N3yyeHns o
NcTopusa passntus Bubnmorexa LIOK
5 1 https://m.edso00.ru/863e957
npeacTaBneHnn o6 aBonoLmm 0
Bbubnnoteka LLOK
Mukpoasontouus 1 https://m.edso0.ru/863e9c1
€
Monynauma kak anemeHTapHas
eaunHMua BMaa v 3BONIOLUN. Bbubnuoteka LUIOK
JlabopaTopHasa pabota Ne 1 1 0.5 https://m.eds00.ru/863e99c
«CpaBHeHue B1AOB Mo 6
MOPdONOrM4eCcKOMY KpUTEPUIO»
ABvXyLme cunbl (3neMeHTapHble Bubnmoreka LIOK
1 https://m.edso0.ru/863e9da
drakTopbl) 3BOMAOLUN 4
EcTecTBeHHbIN OTOOP 1 ero Bubnmoreka LIOK
1 https://m.edsoo.ru/863e9ed
dopmbl 0
PesynbTaTthl 3Bonounu: 1 05 Bubnuoteka LLOK

NpUcnocobneHHOCTb OpraHM3MoB

https://m.edso0.ru/863e9fd



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

n BugoobpasoBaHue.
JTabopaTopHas pabota Ne 2
«OnuncaHue nprucnocobneHHocTn
opraHvu3mMa u eé OTHOCUTENBHOTO
Xapakrepa»

[}

HanpasneHus v nytu

Bbubnnoteka LLIOK

(aHTponoreHes)

8 https://m.edso00.ru/863e9c1
MaKpO3BONOLMM o

9 HeobpaTumocTb aBontoumnm

10 McTopus xn3Hn Ha 3emne un
MeTobl €€ U3y4YeHUs
MMnoTesbl NponcxXoXaeHnd XU3Hu Bubnmoreka LIOK

11 P A https://m.edsoo.ru/863eab5a
Ha 3emne

6

Pas3Butune »ns3Hm Ha 3emne no Bubmmoreka LIOK

12 https://m.edsoo.ru/863ea6b
apam 1 nepuogam .
OcHOBHbIe 3Tanbl 3BOMOLUN
e oo o svruorea LK

13 pa. Tip P - 0.5 https://m.edsoo.ru/863ea8b
«MN3yyeHne nckonaembix o
OCTaTKOB PacCTEHUIN U XNBOTHbIX =
B KOJNEKLUMNAX»
CoBpemMeHHas cuctema Bubmmoreka LIOK

14 P https://m.edsoo.ru/863ea48
OpraHn4yeckoro mupa o

15 OBonoLUNA YernoBeka Bubnuoteka LLOK

https://m.edsoo.ru/863eac2



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

Cc

ABuxyLwme cunbl (pakTopsbl)

Bubnnoteka LUOK

16 https://m.edsoo.ru/863ead4
aHTponoreHesa 4
17 OCHOBHblE CTagMm 3BONOLUA
yenoseka
Yenose4eckne pacbl 1 Brbnmotexa LIOK
18 https://m.edsoo.ru/863eaea
npupoaHble aganTtauum YyenoBeka 5
PesepBHbIn ypok. O6obLLeHme no
19 Teme «BosHnkHOBEHME 1
pa3BUTUE XN3HU Ha 3emne»
20 OKonorus Kak Hayka
Cpepnbl 0butaHuna n Bubnmorexa LIOK
21 https://m.edsoo.ru/863eafe
aKosornyeckme pakTtopsbl .
AbBunoTtunyeckme akTopbl.
JTabopaTtopHas paboTta Ne 3.
«Mopdonornyeckme
oco6pe(f-|)Hocm pacTeHun 3 Bubnmoreka LIOK
22 0.5 https://m.edso0.ru/863eb10
pasHbIX MECT 0OUTaHUNAY.
JlabopaTopHasa patota Ne 4. kK
«BnusaHue ceeTta Ha pocT U
pasBUTME YEPEHKOB KOMeyca»
Bubnnoteka LULOK
23 Bruotnyeckue daktopbl https://m.edsoo.ru/863eb34
8
24 JKonornyeckne xapakrepucTukm 0.5



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

nonynauun. MNMpakTnyeckas
pabota Ne 2 «lMoacuéT
NAOTHOCTU NOMYNSILMIA pa3HbIX
BUOOB pacTEHUN»

CoobuiecTBa oOpraHM3mMoB —

Bubnnoteka LUOK

25 https://m.edso0.ru/863eb46
ounoueHo3 a
OKOonornyeckme CMCTeMbI Bubnworeka LIOK

26 https://m.edsoo.ru/863eb46
(3kocucTembl) a
oo Sronomscie BuGroTera LIOK

27 . https://m.edso0.ru/863eb5f
nupammapbl. CBOMCTBA a
skocuctem. Cykueccus =

28 MpupoaHble aKocUCTEMDI

29 AHTPOMNOreHHbIE 3KOCUCTEMbI

Bbubnuoteka LUIOK

30 Buoccpepa — rriobarnbHas https://m.eds00.ru/863ebb5
aKkocuctema 3emnum .
3aKoHOMepHOCTH Bubnorexa LIOK

31 P https://m.edsoo.ru/863ebd1
cylwecTBoBaHus buocdepsl 5
UenoBeyecTBo B bmocdepe

32
3emnu
CocyulecTsoBaHuMe NpmMpoapbl n Bubnmoreka LIOK

33 yt PYPOA https://m.edso0.ru/863eba1
yenoBeyecTBa .

34 PesepBHbIn ypok. O606LieHne



https://m.edsoo.ru/863eb46a
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NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

Kon
npoBepsemMoro
pesynbTaTta

OBPA30BATEJIbHOMN NPOrPAMMbI
10 KNNACC

MpoBepsieMble NpegMeTHbIE pe3ynbTaTbl OCBOEHUS OCHOBHOM
obpasoBaTenbLHOM NporpaMmbl cpegHero o6uero o6pasoBaHus

CdopMnpoBaHHOCTbL 3HAHUM O MecTe U ponu duonorum B cUCTEME
HAy4YHOro0  3HAHUSA  eCTEeCTBEHHbIX Hayk, B (OpPMUPOBaHUU
COBPEMEHHON €CTECTBEHHO-HAYy4YHOW KapTWUHbI MUpa U Hay4yHOro
MUPOBO33PEHNA; O BKNage POCCUNCKUX WU 3apybexHbIX YYEHbIX-
bvonoros B pas3suTue 6Guonornn; QyHKUNMOHaANBHOM PaMOTHOCTU
YyernoBeka ANns peLleHns XXU3HEHHbIX 3aaa4

YMeHvne packpbiBaTb coaepXaHue Ouonormdecknx TEPMUHOB U
MOHATUI: XN3Hb, KNETKa, opraHnam; metabonmam (obmeH BELLECTB U
npeBpalleHne 3Heprumn), romeocTtas (camoperynsauus), ypoBHeBas
OopraHu3aums XXnBbIX CUCTEM, CaMOBOCNPOu3BeaeHne (penpoayKLums),
HacrneacTBEHHOCTb, U3BMEHYNBOCTb, POCT U pa3BuUTUE

YMeHue nsnaratb BGuonornyeckune Teopuu (kneToyHas,
XPOMOCOMHas, MyTauumoHHas), 3akoHbl (. Mengensa, T. MopraHa,
H.WA. BasunoBa) u y4yeHuss (0 UEHTpax MHoroobpasunsa w
NPOUCXOXAEHUST  KynbTypHblX  pacteHun  H.W.  Baswunosa),
onpeaensitb rpaHULbl MX NPUMEHUMOCTHU K XXMBbIM CUCTEMAM

YMeHve Bnagetb MeTodamMu HayyHOro no3HaHua B 6Guonorum
(HabnogeHne M onMcaHWe XMBbIX CUCTEM, NPOLECCOB U SABIEHUN,
opraHusauuss un npoBegeHue OBUONOrMYECKOro  3KCMEPUMEHTA,
BblABMXXEHME  TUMNOTe3bl;  BbIBfIEHWE  3aBUCUMOCTU  MeXay
nccnegyemMbimu BENUYNHAMM, 00bsCHEHME NoJSTy4eHHbIX
pes3ynbTaTtoB, WCMOMNb30BAHHLIX HAyYHbIX MOHATUW, Teopun WU
3aKOHOB; YMeHue [JenaTb BbIBOAbl Ha OCHOBaHUW MOJMYyYEHHbIX
pe3ynbTaToB)

YMeHve BblOensTb CyLEeCTBEHHble MNPU3HaKW BUPYCOB, KIETOK
NPOKapMOT W 3YKApUOT, OAHOKMETOYHbIX W  MHOFOKIETOYHbIX
OpraHvM3aMoB; 0COGeHHOCTM npoueccoB obmeHa BewectB M
npeBpaLleHnsa aHeprunm B Knetke, (POTOCMHTE3a, NIacTUYEeCcKoro u
oHepreTnyeckoro obmeHa, XeMOCuHTe3a, MUTO3a, MeKno3a,
ONIIOAOTBOPEHUS,  PA3MHOXEHUS, WHOMBUAOYaANbHOrO  pasBUTUSA
opraHn3ma (OHToreHes)




YMeHue npuMMeHATb MONyYeHHble 3HaHWS AN 00bSACHEHMS
Buonornyecknx NPoLECcCoB 1 IBNEHUA, ANs NPUHATUS NPaKTUYECKUX
pelweHn B MOBCEOHEBHOW XW3HM B Lenax obecnevyeHus
6e30nacHOCTU CBOEro 340pOBbS M 3[40POBbsi OKPYXaloLMX Ntoaen,
cobniogeHnss HOpM  FPaMOTHOTO MOBEAEHUS B OKpYXXatoLlew
npuMpoaHoOW cpene; MNOHUMMaHWE HeOoOXOAMMOCTU UCMONb30BaHUS
NOCTMXXEHUN COBpPEeMeHHoW Ouonormnm un OGuoTexHonorui ans
pauMoHarnbHOro NPMPoaoMNorb30BaHUS

YMeHve pelwatb arieMeHTapHble reHeTUYeckue 3agadnm Ha MOHO- U
avrnbpuaHoe cKpelumBaHue, cuenneHHoe HacnenoBaHue;
COCTaBMATb  CXEMbl ~ MOHOTMOPMAHOrO  CKpelmBaHus  Ans
npeackasaHus HacneLoBaHUS NPU3HAKOB Y OPraHN3MOB

YMeHue BbINOMHATbL NabopaTopHble U NpakTuyeckne paboTbl,
cobniogate npasuna npu pabote ¢ yy4yebHbIM M flabopaTopHbIM
obopynoBsaHnem

YMeHVe KpUTUYECKN OLEHMBaTb U MHTEepnpeTupoBaTb MHOopMaLUo
OuonorMyeckoro  CoAaepXKaHusi,  BKMOYaloLylo  MNceBaoHaYyYHble
3HaHUSA M3 pasnuyHbix ucToyHMkoB (CMW, HayyHo-nonynsipHble
maTepuarnbl); 3TUYECKMe acnekTbl COBPEMEHHbIX MCCrnefoBaHUi B
Guonorun, meguunHe, GUOTEXHOMOMUN

10

Kon
npoBepsaemMoro
pe3ynbTaTa

YMeHne cosgaBaTb COOGCTBEHHblE  MUCbMEHHbIE WU YCTHblE
coobLeHuns, obobLas Buonornyeckyo MHPOPMaLno N3 HECKOSTbKNX
MCTOYHMKOB, TPaMOTHO MCMOSMb30BaTb MOHATUWHBLIA  annapart
Buonorun

11 KNNACC

NMpoBepsieMble NnpeaMeTHbIe pe3yfibTaTbl OCBOEHUA OCHOBHOM
obpa3oBaTenbHON NporpamMmbl cpeaHero oobwero oopasoBaHusA

CdopMnpoBaHHOCTbL 3HAHUM O MECTe U ponvm duonorum B CUCTEME
HAy4YHOr0  3HAHUS  ECTEeCTBEHHbIX Hayk, B (OpPMUPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTMHbI MMpa WU Hay4yHOro
MMPOBO33PEHNS; O BKNage POCCUMCKMX U 3apyOekHbIX YYEHbIX-
Guonoroe B passutue 6Guonornn; QyHKUMOHANBHOW TPaMOTHOCTMU
YyeroBeKka ANsA pPeLleHns XXU3HEHHbIX 3aaad

YMeHve packpbiBaTb coaepXaHne Ouonormndecknx TEPMUHOB U




NOHATUIA: BUA, NONynAuus, reHooHA, 3BONIOUNS, ABUXKYLUNE CUMbI

(dbakTophl) 9BONIOLMM, NpUCcnocobneHHOCTb OpraHn3mos,
BMAoobGpa3oBaHue, aKonorunyeckue dakTopsl, aKkocucTema,
NpoAayLEeHTbI, KOHCYMEHTBbI, peayueHThl, uenm nuTaHus,

aKonormyeckas nupammga, buoreoueHos, buocgepa

YMeHue nanaratb 6uonornyeckme Teopun (3BoNIOLMOHHAA Teopua Y.
[apBuHa, CUHTETMYecKad Teopusi  3BOMOLUWUW),  3aKOHbl U
3aKOHOMEpPHOCTH (3apoaplweBoro cxoacTtea K.M. Bapa,
YyepedoBaHUA T[flaBHbIX HanpaBneHunM w nyten asonwoumn A.H.
CeBepuoBa, y4yeHus o buoccepe B.A. BepHagckoro), onpenensatb
rpaHnLbl UX MPUMEHUMOCTU K XXUBbIM CUCTEMaM

YMeHve Bragetb MeTogaMuM HayyHOro nosHaHus B 6Guonorum
(HabnogeHne M onMcaHWe XMBbIX CUCTEM, NPOLECCOB U SABIEHUN,
opraHuMsauus 1M npoBedeHne BUONOrmM4yecKoro 3JKCNnepuMeHTa,
BblABMXXEHME  TUNOoTe3bl;  BblBfIEHWE  3aBUCUMOCTU  MeXAay
nccnegyembiMn BENNYMHaMMU, 06BbACHEHNE NONyYeHHbIX
pe3ynbTaToB, WCMNOMb30BaHHbIX HAy4YHbIX MOHATUWA, Teopun U
3aKOHOB; YMeHMe JenaTb BbIBOAbl HAa OCHOBaHUWM MOSYyYEHHbIX
pe3ynbTaToB)

YMeHue BblAENATb  CYLECTBEHHblE NpU3HaKu CTpOeHus
ouonornyecknx OOBLEKTOB: BMOOB, MNOMYNSAUMA, NPOOYLIEHTOB,
KOHCYMEHTOB,  pedyLeHTOB, OWOreoLeHO30B U 3KOCUCTEM;
0cobeHHoCTH npoLieccoB HacneacTBeHHoW N3MEHYNBOCTH,
ecTecTBeHHOro otbopa, BWAOOOpa3oBaHUsA, NPUCNOCOBNEHHOCTH
OpraHN3MoB, [OEWCTBUA IKOMOrMYEeCKUX (PaKTOpPOB Ha OpraHu3msbl,
nepeHoca BellecTB W MOTOKA SHEprum B IKOCUCTEMaX,
AHTPOMOreHHbIX M3MEHEHUA B 3SKOCUCTEMax CBOEN MEeCTHOCTH,
KpyroBopoTa BeLLEeCTB 1 GUOreoXMMUYECKMNX LIMKINOB B Guocdepe

YMeHne NpuUMEHATb MOfyYeHHble 3HaHWa Ond  0ObSCHEeHuA
BMoNorM4ecknx NPoLECCOB N ABNEHUN, ANA NPUHATUA NPaKTUYECKNX
peweHnn B MNOBCEAHEBHOW XM3HM B Uensax obecneyeHus
6Ge3onacHOCTM CBOEro 340pOBbS M 300POBbS OKPYXXKaloLWMX JHOAEN,
cobniogeHns HoOpM  rpPaMOTHOrO MNOBEAEHUS B OKpyXaroLen
NpUPOAHON cpefe; MOHMMaHMe HeobBXOoOUMOCTM UCMOMb30BaHUS
OOCTWXKEHUN  coBpeMeHHoM  Buonormm  gns paumoHarnbHOro
NpupoaOononb30BaHUSA

YMeHue pelwaTtb aneMeHTapHble buonormyeckme sagayum, CoCTaBnsTb
CXeMbl NepeHoca BeLEeCTB 1 3HEPrun B 3KOCUCTEMax (Leny nuTaHus)




YMeHue BbINOMHATL nabopaTopHble M NpakTuyeckne paboThbl,
cobniogate npasuna npu pabote c yy4yebHbIM M nabopaTopHbIM
obopygoBaHmeM

YMeHUe KpUTUYECKN OLIEHMBATb N MHTEPNPETMPOBATb MH(OPMaLNIO
Buonormyeckoro  cogepxaHusi,  BKNOYaloLWy  NceBAoOHay4YHble
3HaHUs n3 pasnnyHblx uctovHukoB (CMW, Hay4dHO-nonynspHble
mMartepuanbl); paccmaTtpuBaTb rnobanbHble aKonornyeckue
npobrembl COBPEMEHHOCTU, (POPMMPOBATL MO OTHOLUEHUKO K HUM
COBCTBEHHYIO NO3ULNIO

10

YMeHne co3gaBaTb COOCTBEHHblE  MUCbMEHHbIE WU YCTHblE
coobLeHuns, obobas Bronornyeckyro NHPOPMaLMIO U3 HECKOSbKUX
MCTOYHUKOB, TPaMOTHO WCMONb30BaTb MOHATUMHBLIA  annapart
BGuonoruu



NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

10 KNNACC

Kon

MpoBepsieMbIl 3NeMeHT coaepKaHUs

Buonorus kak Hayka

1.1

Buonorms — Hayka o xmBon npupoge. Ponb Guonorum B dhopmmpoBaHun
COBPEMEHHOWN Hay4YHOW KapTuHbI Mupa. Cuctema 6nonornyeckmx Hayk

1.2

2.1

2.2

3.1

MeToabl MO3HAHWSA XUBOW NPUPOAbLI (HabrogeHne, 3KCNepuMeHT, onucaHue,
n3mepeHue, knaccudukauusa, MoaenvpoBaHue, ctaTuctuyeckasa obpaboTka
AaHHbIX)

KnBble cnuctembl 1 nx opraHn3auuna

XKusble cuctembl (brocuctembl) Kak npegmeT msyyvyeHus Guonormum. CBoncTea
buocucTem 1 nx pasHoobpasue

YpoBHWU oOpraHusauun 6uocucteM: MOMEKYNAPHO-TeHEeTUYECKUN, KIEeTOYHbIN,
OpraHM3MeHHbIN, NONYNALNOHHO-BUOOBOWN, 9KOCUCTEMHbLIN, BMOCHEPHLIN

XUMNYECKMI COCTaB U CTPOEHUE KINETKN

XUMNYECKMA COCTaB KNeTKU. XMMUYECKME ONEMEHTbl: MaKpO3SEMEHTHI,
MUKpPO3nemMeHTbl. Boga u  MuHepanbHble BewectBa. DyHKUMM BOObl W
MUHepanbHbIX BELLECTB B KneTke. [Nogaep>xaHne ocMoTndeckoro 6banaHca

3.2

3.3

Benku. CoctaB n ctpoeHne 6enkoB. AMUHOKMCNOTbI — MOHOMEpbI 6enkos.
He3ameHMMble W 3aMeHUMble aMUHOKUCIOTbI. AMWHOKUCIOTHBLIA COCTaB.
YpPOBHU CTPYKTYpbl BerkoBor Monekynbl (NepBuYHasi, BTOpUYHasi, TpeTudHas u
yeTBEPTUYHAA CTpyKTypa). XuMmieckne cBoncTBa OenkoB. buonormyeckune
dYyHKUMN GENKOB.

depmeHTbl — Buonorndeckne katanuaatopbl. CTpoeHne depMeHTa: akTUBHbIN
ueHTp, cybectpatHaa cneundudHocTb. KodepMeHTbl. ButamuHbl. OTnvyums
PepMeHTOB OT HEOPraHNYEeCKUX KaTtann3aTopos

Yrnesogbl: MOHOCaxapuabl (rmwoko3a, pubosa n gesokcupubosa), aucaxapuasl
(caxaposa, naktosa) M nonucaxapugbl (Kpaxman, FnMKOreH, uennonosa).
Buonornyeckne pyHKUMM yrneBoaos.

Jinnngbl:  Tpurnuvuepuasl, ctepouabl,  goconunngbl.  [TMapodPUNbLHO-
rmgpodobHble cBoncTBa. buonoruveckne yHkumm nunugos. CpaBHeHue
yrneBoaoB, 6enkoB 1 NMNUA0B Kak MICTOYHUKOB SHEPrum

3.4

HykneuHosble kncnotel: AHK n PHK. Hykneotuabl — MOHOMEpPbI HYKNENHOBbLIX
kncnot. CtpoeHne u dyHkumm OHK. CtpoeHve u dyHkuum PHK. AT®:




CTpoeHne N PYHKUMU

3.5

3.6

LinTonorus — Hayka o kneTtke. KnetoyHas Teopus. MeToabl n3y4eHns KreTok

KneTka kak LenocTHas xuBas cuctema. ObLime npu3Haky KNeTok: 3aMKHyTas
HapyXHas Membpana, monekynbl OHK kak reHeTnyeckui annapaT, cuctema
cuHTe3a Gernka

3.7

3.8

Tunbl KNETOK: aykapuoTmnyeckasa n npokapnotmyeckasi. Oco6eHHOCTM CTPOEHUs
npokapuoTtuyeckon knetkn. KnetoyHas crTeHka 6Gaktepun. CTpoeHue
aykapuoTnyeckon Knetkn. OCHOBHble OTNMYUA PACTUTENBbHOW, XXMBOTHOW U
rPUBHOM KNEeTKN

[MOBEPXHOCTHbIE CTPYKTYPbl KNETOK — KNeToyHas CTeHKa, FMMKOKanuKC, ux
dyHKuuK. MNMnasmatmyeckaa membpaHa, e€ cBoMCTBa U yHKUMK. LiuTonnasma u
eé opraHomgbl. OgHoMeMbpaHHble opraHouAbl KNeTKW: 3HAonnasMaTudeckas
cetb (OrC), annapat [onbmpkn, NM3ocombl. [lonyaBTOHOMHbIE OpraHouabl
KNeTKU: MUTOXOHAPUMK, nnactugbl. [poncxoxgeHne MMUTOXOHOPUM U nnacTug.
Bugbl nnactma. HemembpaHHble opraHovabl KNeTKU: pubOCOMBbI, KNETOYHbIN
LEHTP, PECHUYKM, XIYTUKN. PYHKLMM OpraHOMAOB KNeTkn. BkrnoyeHus

3.9

Anpo — perynsaTopHbIn UueHTp kneTkn. CTpoeHue sgpa: sgepHas oborouka,
Kapuonnasma, XpomaTuH, SApbILKO. XpOMOCOMbI

3.10

TpchnopT BeLLEeCTB B KIeTke

4.1

KnsHegeaTenbHOCTb KNETKN

O6wmeH BellecTB, unu metabonuam. Accumunaumsa (nnactudecknin obmeH) u
ancenmmnaumusa (aHepreTuyecknin obmeH) — gBe CTOPOHbI e4MHOro npouecca
mMeTabonmama. Tunbl obMeHa BeELLECTB: aBTOTPOMHLIM U FeTEPOTPOdDHbLIN.
Ponb bepmeHTOB B 06MEHE BELLECTB 1 NpeBpaLLeHn IHEPTUN B KIeTKe

4.2

dotocuHTes. CeeToBasas W TemMHoBast @asbl doTocnHTe3a. Peakumm
doTocnHTE3a. OPPEKTUBHOCTL (hoTOCMHTE3a. 3HaAYeHue POTOCUHTE3a Ons
Xun3Hn Ha 3ewmne. BnvsHue ycrnosBun cpedbl HA POTOCUHTE3 M CNOCO6LI
NOBbILLEHMST €r0 NPOAYKTUBHOCTU Y KYNbTYPHbIX PaCTEHUMN.

XeMocuHTe3. XemMocuHTeaupyowme Gaktepun. 3HaYeHMe XeMOCUHTe3a Ans
XW3HU Ha 3emne

4.3

4.4

OHepreTnyeckun obmeH B kneTke. PaclienneHve BeLLeCTB, BblAeneHne u
aKKyMynMpoBaHWe SHeprunm B KreTke. JTanbl 3Hepretudeckoro obmeHa.
[Mmukonuna. bpoxeHne n ero Buabl. KucnopogHoe okucneHue, Unu KnetovyHoe
AbixaHne. APPEKTUBHOCTb IHEPreTU4ecKoro obmeHa

Peakunn wmaTtpuyHoro cuHTesa. [eHeTuyeckaa wH@opmauma wu  OHK.
Peanusauunsa reHetnyeckon MHpopmaumm B KreTke. ['eHeTnyeckum Kog n ero
cBovcTBa. TpaHckpunuua — MaTpudHbin cuHTe3d PHK. TpaHcnsums —




onocumHTes 6enka. KogupoBaHne ammHokncnoT. Ponb pubocom B GuocuHTese
benka

4.5

HekneTouHble opMbl XU3HM — BUpYCbl. VcTopust oTkpbiTna Bupycos ([.U.
MBaHoBckuin). OCOBEHHOCTU CTPOEHUA W XKU3HEOEATENbHOCTU BUPYCOB.
Baktepnodarn. bonesHn pacTeHui, XMBOTHbIX W YeroBeKa, Bbl3blBaeMble
BMpycamun. Bupyc nmmyHogeduumTa yenoseka (BUY) — Bo3byautens ClA0a.
MpodunakTuka pacnpocTpaHeHUsi BUPYCHbIX 3abonesaHnn

Pa3mMHOXeHue u nHamnsmagyanbHoe pa3sntTne opraHnM3mMoB

5.1

5.2

KneTouHbI UMKN, WAN KU3HEHHbLIM UMKN Knetkn. WHTepdasa m muToas.
lMpoueccol, npoTekawLwune B nHTepdase. Pennukauma — peakumss MaTpu4HOro
cnHtesa [OHK. CtpoeHne xpomMocoM. XpOMOCOMHbIM Habop — KapuoTwun.
OunnonaHelin - 1 rannoungHbIn - XPOMOCOMHbIE  Habopbl.  XpomaTtuabl.
LinTonornyeckme OCHOBbl PasMHOXEHUS W WHOMBUAYaANbHOMO pPasBUTUSA
OpraHn3moB.

HeneHne knetkm — muto3. Ctagum mutosa. [Npoueccel, npoucxogawme Ha
pasHbIX cTagusx Mutosa. buonormyeckuin cMbicn MUTO3a

dopMbl pasMHOXEHMSI opraHM3moB: Gecrnonoe U nonosoe. Buabl 6ecnonoro
PasMHOXEHUS: [erneHne HaaBoe, MNOYKOBaHME OfHO- W MHOTFOKNETOYHbIX,
cnopoobpasoBaHue, BeretaTuBHoOE pasMHOXeHMUe. WckyccTBeHHoe
KNMOHUPOBaHWE OpraHM3MoB, ero 3Ha4YeHue ansi cenekumm

5.3

5.4

5.5

[MonoBoe pasMHoOXeHWe, ero oTnnymnsa ot Gecnonoro.

Mewno3s. Ctagnn menosa. [lpouecchl, npoucxogsiimMe Ha cragumsax Menosa.
MNoBeneHne xpomocom B menose. KpoccuHroep. buonornyeckum cmbici u
3Ha4yeHne menosa

MameToreHes — npouecc o6pa3oBaHMs MOMOBbLIX KIETOK Y XXMBOTHbIX. [Nonosbie
Xenesbl: CEMEHHUKN 1 andHKKkn. OBpasoBaHmne u pa3BUTME MOSOBbLIX KIETOK —
ramet (cnepmarto3oug, SNUEKNeTka) — CcnepMaTtoreHe3s U OOoreHes.
OcoBeHHOCTN CTPOEeHUSA snLEKNeToK M cnepmato3ongoB. OnnogoTBopeHue.
[MapTeHoreHes

WMHovBuaoyanbHoe  pasButue  (OHTOreHes). OMOpuoHanbHoe  pasBuTUE
(ambpuoreHes). Atanbl aMOPMOHANBHOIO Pa3BUTUS Y MO3BOHOYHbIX XXUBOTHbIX:
ApobneHue, ractpynsauus, opraHoreHes. [locTtambpuoHanbHoe passuTHe.
Tunbl NOCTAaMOGPUOHANBLHOIO pPasBUTUA: MPSMOE, HENpsaMoe (NUYUHOYHOE).
BnusHue cpefpl Ha pa3BuTME OpPraHM3mMoB; (PaKTOPbl, CMOCOOHbIE BbI3biBaTb
BPOXAEHHbIE ypoaCTBa.

Poct n passutne pacteHun. OHTOreHe3 LBETKOBOrO pacTeHWUs: CTpOeHune
CeMeHU, cTagun pasBuTus




HacnenCcTtBeHHOCTb U NBMEHYMBOCTb OopraHM3moB

6.1

6.2

6.3

6.4

6.5

6.6

MpeameT n 3agayn reHeTukun. Aictopmna passutna reHeTukn. Bknag poCcMmnckmx
N 3apybexHbIX YYEHbIX B pas3BUTME TeHeTukn. MeToabl reHeTuKK
(rmbpmaonornyeckumin, LMTOreHeTUYECKMI, MOREKYISAPHO-reHEeTUYECKNN).
OcCHOBHble reHeTuyeckme NoHATUA. ['eHeTMYeckass CUMBOMKKA, UCMonb3yemMas
B CXemax CKpeLLumBaHum

3aKoOHOMEPHOCTM HacnegoBaHWA NPU3HAaKoB, yCTaHOBMEHHble . MeHngenem.
MoHormbpmnaHoe ckpewmBaHne. 3akoH eguHoobpasus rmbpuooB NepBOro
nokonexus. [paBuno AOMUHUPOBaAHMSA. 3aKOH pacLlenfieHna MpU3HaKoB.
'MnoTesa 4YncToThl rameT. [loniHoe n HenonHoe JOMUHMPOBAHME.
AnrnbpugHoe ckpelumBaHne. 3akoH HE3aBUCUMOTO HacreLoBaHMS NPU3HAKOB.
LinToreHeTn4yeckme OCHOBbI OUrMOPUOHOrO CKpewmBaHus. AHanmaupytloLlee
ckpewmBaHne. Wcnonb3oBaHWe — aHanuM3vMpylowero  CKpewmBaHus  Ansg
onpegeneHns reHotTmna ocobu

CuenneHHoe HacnefoBaHue npusHakoB. Pabota T. MopraHa no cuenneHHomMy
HacnegoBaHUK TeHOB. HapyweHue cuenneHnss reHoB B pesynbTaTe
KpOCCUHroBepa. XpOMOCOMHasa Teopusi HacnencTBEHHOCTU. [eHeTudeckue
KapTbl.

leHeTuka nona. XpoMOCOMHOe onpefeneHne norna. AyTocoMbl U MOSOBbIE
XPOMOCOMbI. [OMOrameTHble U reteporaMeTHble opraHmM3mbl. HacnepoBaHue
NPU3HAaKOB, CLIEMNNEHHbIX C NOSIOM

M3meHumBOCTb. Babl U3MEHUYMBOCTU: HEHACNEeACTBEHHASA U HACnNeACTBEHHas.
Ponb cpegbl B HeHacneaCTBEHHOW  M3MEHYMBOCTU.  XapakTepucTuka
MOANUKALMOHHOM M3MEHYMBOCTU. BapuaumoHHbIi pag M BapuauuoHHas
KpuBad. Hopma peakuun npusHaka. KonmyecTBEHHble U KayeCTBEHHble
NPU3HaKn n nx Hopma peakumn. Ceonctesa MognduKaLMOHHON N3MEHYNBOCTM

HacnencrBeHHasi, wnuM reHotunuyeckasl, M3MeH4YnMBoCTb. KomOuHaTMBHas
N3MEHYMBOCTb. Melno3 u nonoBon npouecc — OCHOBa KOMOMHATMBHOM
n3meH4YmBocTn. MyTaumoHHaa wn3aMeH4YMBOCTb. Knaccuduvkaums MyTauunn:
reHHble XPOMOCOMHbIE, FeHOMHbIE. HacToTa 1 NpuynHbl MyTauuin. MyTtareHHble
dakTopbl. 3aKOH FOMOJSIOTMYECKUX PSAOB B HACNeACTBEHHON M3MEHYMBOCTU
H.N. Basunosa

leHeTnka 4enoeka. Kapuotun 4enoBeka. OCHOBHble METOAbl TFEHETUKM
yenoseka: reHeanorn4yeckun, Onn3HeLOBbIN, LMTOreHeTU4YeCcKun,
BMOXMMUYECKMIA, MONeEKynspHo-reHeTudecknin. CoBpemMeHHoe onpeaeneHune
reHoTuna: NOfIHOreHOMHOE CEKBEHMPOBaHME, FTEHOTUNUPOBAHWE, B TOM YMCIe
¢ nomouwbto MNLP-aHann3a. HacnencrteeHHble 3ab60neBaHMs YeNoOBEKa: rEeHHbIE
6onesHu, B6onesHu c HacneacTBEHHON npeapacnosioKeHHOCTbIO,
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7.2

7.3

Kon

XPOMOCOMHble 6one3Hn. ComaTuyeckne u reHepaTuBHble MyTauun. MpuUHUMNGI
300poBOro  obpasa  KW3HWM, AMAarHOCTUKM, NPOMMNaKTUKM U feYeHus
reHeTmdeckux  GonesHel.  MeauKo-reHETMYECKOE  KOHCYNbTUPOBAHMUE.
3HayeHne MeauUMHCKOW TeHeTUKM B NpedoTBpalleHMM U fleYeHun
reHeTu4eckmx 3aboneBaHUn YenoBeka

Cenekumsi opraHnamoB. OCHOBbI BUOTEXHOOMMM

Cenekumsi Kak Hayka M npouecc. 3apoxgeHue cenekumm M AoMecTuKauus.
YyeHne H.N. BaBunoBa O LUEHTpax MNPOUCXOXOEHUS U MHOroobpasusi
KyNbTYpPHbIX pacTeHunin. LleHTpbl NponcxoxaeHuss AoMallHUX XUBOTHbIX. CopT,
nopoaa, wramm

CoBpemMeHHble MeToabl cenekunn. MaccoBbln U MHOMBUAYaNbHbLIM OTOOPLI B
cenekunm pacteHurm n XmBoTHbIX. OueHka akcTepbepa. bnuskopoacTBeHHoe
ckpewmBaHne — mHbpuauHr. Yucrtasa nuHus. CkpelmBaHMe YUCTbIX TNUHUMNA.
leTepo3suc, wunn rmbpugHas cuna. HepoaocTBEHHOE CKpelmBaHue —
aytopuauHr. OtpanéHHas rmbpuamsaumna un eé ycnexu. WCKyCcCTBEHHbIN
MyTareHe3 U1 MnonyyYeHne nonunnonaoB. [OCTMXKEHUS cenekuun pacTeHun,
XXUBOTHbIX 1 MMKPOOPraHM3MoB

BuotexHonorna kak oTpacnb npou3BoAcTBa. [eHHas uWHxXeHepusa. JTanbl
co3gaHua pekombuHaHTHo [HK u TpaHcreHHbix opraHuamoB. KnetouHas
nHxxeHepusa. KneTouHble  KynbTypbl. MWKpPOKNOHanNbHOE  pa3MHOXeHWe
pacteHun. KnoHuMpoBaHWE BbICOKONPOAYKTUBHBLIX CENbCKOXO3ANCTBEHHbIX
OpraHM3moB. JKonorudeckue u atudeckme npobnembl. MO — reHeTnyecku
MOANPMLMPOBAHHbIE OPraHM3Mbl

11 KNNACC

I'IpOBepﬂeM bl 3N1eMEHT coaepxaHus

3OBonoLUnoHHas buonorus

1.1

OBOMOLMOHHAs Teopusi U eé MecTo B Buonorum.

CeupetenbctBa aBonoumn. [laneoHTonornveckue: nocneaoBaTeNbHOCTb
NnosiBNEeHns BUOOB B MNafiEOHTOSIOMMYECKON NeTONUCKU, nepexogHblie hopMbl.
Buoreorpaduyeckme: cxoacteBo M pasnuune dayH u rnop mMaTepukoB U
OCTPOBOB. 3OMbpuonornyeckne: cCxoacrea M pasnuuna dMOPUOHOB pasHbIX
BMOOB  MO3BOHOYHbIX.  CpaBHUTENbHO-aHAaTOMUYECKME:  FTOMOSOMNYHbIE,

aHanorn4yHble, pyanmeHTapHble OopraHbl, aTaBU3Mbl. MOJ’IeKyJ'IFIpHO-




1.2

onoxmmmyeckme: CxoAaCTBO MEXaHM3MOB HAaCneACTBEHHOCTM W OCHOBHbIX
MeTabonmyeckmx nyTe17| Y BCEX OpraHnM3moB

OBonouMoHHas Teopus Y. [dapeuHa. [lpeanocbifikn  BO3HUKHOBEHUSA
AapBuHU3Ma. [Bmxkywime cunbl 3Bonoumm BMaoB no [apeuHy (M3ObITOYHOE
pasMHOXeHue npwu OrpaHNYeHHOCTHU pecypcos, HeonpenenéHHas

N3MeH4YMBOCTb, 6opbba 3a cyllecTBOBaHME, ECTECTBEHHLIN OTOOP)

1.3

1.4

CuHTeTuyeckaa Teopus aonitoumm (CT3O) M OCHOBHbIE €€ MOSOXEHUS.
Mukpoasontouna. MNMonynsums Kak eanHnua BMaa 1 3BoNILUN

Aswxywine cunbl (dakTopbl) 3BonouUMM BUAOB B npupoge. MyTaumoHHbIN
npouecc n KoMobMHaTMBHast N3MEHYMBOCTb. [1onNynaunoHHbLIE BOMHbLI U Apend
reHoB. M3onsaums n murpauusi. ECTecTBeHHbIM OTOOP — HaNpaBnsLWUn hakTop
aBornoumn. Popmbl ecTecTBeHHOro otbopa.

MpucnocobneHHOCTb OpraHM3MoB Kak pesynbtaT 3sonounn.  [NMpumepsl
npucnocobneHnin y opraHnamoB. Apomopdo3bl 1 nanoagantaumu.

Bug wn BupgoobpasosaHve. Kputepun Buga. OCHOBHble  (pOpMbl

BMO0o6pasoBaHUs: reorpadmyeckoe, aKornornyeckoe

1.5

MaKpOSBOJ'II-OU,I/IFI. (DOprI SBOJTIOLNN: CbI/IJ'IeTI/I‘-IeCKaﬂ, OnBEPreHTHag,

KOHBepreHTHas, napannenbHas. HeobpaTumocTb 3BoNOLUM

Bo3HukHOBEHNKE U pa3BUTUE KN3HU Ha 3emne

2.1

[oHay4Hble npeacTaBneHnMs O 3apoXAeHWUUM Xu3HW. HayuHble runoTesbl
BO3HUKHOBEHUNSA XM3HW Ha 3emne: abuoreHe3 M naHcnepmus. Xumudeckas
3BOMOUNA. IKCNEepUMEHTanbHoe MOATBEPXKAEHNE XUMUYECKOW 3BOMOLMN.
HavyanbHble atanbl Guonornyeckon asosnounn. 'unotesa PHK-mupa. MNepBble

KNeTKN N nx 3BOJTIOLNA. CDOle/IpOBaHI/Ie OCHOBHbIX Tpynn XunBbIX opraHn3moB

2.2

Passutne xmn3Hm Ha 3emne no apam u nepuogam. Kartapxen. Apxenckasa u
npoTepo3onckaa a3pbl. [laneosonckas apa n eé€ nepuoabl: KeMOPUNCKUN,
OPAOBUKCKUA,  CUNYPUACKUWA, [OEBOHCKUWA, KAMEHHOYrOSibHbIA, MNEePMCKUN.
Me3so3omnckas apa 1 e€ nepnoabl: TPMacoBbIW, OPCKUIA, MESNTOBON.

KanHo3onckasa 93pa W©n €€ nepuoabl: ManeoreHoBbll, HEOreHOBbLIN,
aHTPOMOreHoBLIN. XapakTepucTuka KrnMmaTta W reoflorMyeckmx MnpoLeccoB.
OcHOBHble  3Tanbl  3BOMKOUUM  PaCTUTENBHOMO U KUBOTHOrO  Mupa.
ApomMopo3bl y pacTeHUn N XUBOTHbIX. [losiBNeHne, pacuBeT U BbiMUPaHUE

rpynn >XnBbixX OpraHM3mMoB

2.3

Cuctema oOpraHM4yeckoro Mupa Kak oTpaxeHue oaBonmouun. OCHOBHbIE

cucrematTnyeckme rpynrnbl opraHn3mMmoB
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2.5

OBosnouna Yenoseka. AHTPOMONOrMA Kak Hayka. PasButue npencraBneHum o
npoucxoxaeHun 4venoseka. Metoabl n3ydeHua aHTponoreHesa. Cxoacrea u
pasnuuuns YyernoBeka M XMBOTHbIX. CUcTeMaTUYECKOE NMOMOXEHNE YeroBeka.

Aswxyline cunbl (paktopbl) aHTponoreHesa. HacneacteseHHas M3MEHYMBOCTb
N ecTeCTBEHHbIN 0T60p. OBLLECTBEHHbIN 06pa3 KNU3HW, U3rOTOBIIEHNE OpYyAuiA

Tpyada, MbliluneHne, pedb

OcHoBHblE CTaguM 1M BETBM 3BOSMIOLMN YEeNOoBeKa: aBCTpanonutekn, Yenosek
ymeneii, Yenosek npamoxogdawnn, Yenosek HeaHOepTanbCkun, Yenosek
pasyMHbIN. Haxoakm nckonaemMblx OCTaHKOB, BPEMS CyLLLeCTBOBaHUA, obnacTb

pacnpocTpaHeHusi, 06 bEM roriloBHOro Moara, obpas XXusHu, opyauns

2.6

Yenoseuveckne pacbl. OcHoBHble  OonbliMe  pacbl:  eBporneovgHas
(eBpasunckas), Herpo-aBCcTpanougHasa (9KBaTopuaribHasi), MOHronongHas
(asnatcko-amepukaHckada). YepTbl nNpuMcnocobneHHocTU npeacTaBuTenemn
4YenoBeYecKMX pac K yCrnoBusiM CyLlecTBOBaHMSA. EAMHCTBO YyenoBeyeckmx pac.

Kputnka pacusma

OpraHu3mbl 1 OKpy>KatoLlasi cpea

3.1

Okonormns kak Hayka. 3agayv v pasgenbl akonormm. MeTtogbl 3KONOrM4ecKknx
nccrnegoBaHnn.  Jkonormyeckoe  MupoBo33peHue.  Cpegbl  obutanHusa
OpraHn3moB: BOAHas, Ha3eMHO-BO34yLUHas, NoYBEHHas,

BHyTpMOpraHM3meHHas

3.2

Okonornyeckne  daktopbl. Knaccudukaumsi  9KONOrmdeckux  dakTopoB:
abuotnyeckne, BUOTUYECKME W aAHTPOMOreHHble. [encTBMEe 3KOMOrmMYeckmnx

¢rakTOpOB Ha OpraHnU3mMbl

3.3

AbBuoTnyeckme dakTopbl: CBET, Temnepartypa, BfaXHoCTb. PoTonepnoansm.
MpucnocobneHnss opraHM3MoB K AENCcTBUO abuoTuyecknx (PakTopoB.

Buonornyeckne pUTMbl

3.4

BuoTtuueckue daktopbl. Bugbl GMOTMYECKMX B3aUMOOENCTBUIA: KOHKYPEHLUMS,
XWULLHMYECTBO, NapasnTM3M, MyTyanuam, KOMMeHcanuam (HaxnebHu4yecTBo,
KBapTMPaHTCTBO), aMeHCanuaMm, HeuTpanmam. 3HadeHne OBMOTUYECKNX
B3aMMOOENCTBUA  ONsl  CYLWEeCTBOBaHUA  OpraHMamMoB B MPUPOAHbIX
coobuiecTBax

3.5

JKornornyeckme XapakKTepucTtukum nonynauun. OcHoBHble nokKasarterm
nonynaunmn: YNCNEeHHOCTb, MMOTHOCTb, POXAAaeMOCTb, CMEePTHOCTb, NMPUPOCT,

Murpaums. JuHaMmmka YCNEHHOCTM NONYNAUMA U e€ perynsauus

CoobLecTBa 1 3KONOrMYeckne CUCTeMbI




4.1

CoobuwectBo opraHnamoB — 6uoueHo3. CTpykTypbl 6GuoueHo3a: BuaoBas,
NPOCTPaHCTBEHHas, Tpodmyeckas (nuwesas). Buabl-gomuHaHTel. CBA3M B
ououeHose

4.2

JKonormyeckme cuctembl (akocuctembl). [loHsTMe 06 3kocucteme w
BuoreoueHo3e. ®DyHKLUMOHANbHbIE KOMMOHEHTbl 3KOCUCTEMbI: MPOOYLEHTHI,
KOHCYMeHTbl, peayueHTbl. KpyroBopoT BelecTB W MOTOK 3Heprun B
akocucteme. Tpodudeckne (nueBble) YpoBHM 3KOocUCTEMSI. [uLieBble Lenu
n cetn. OcCHOBHble nokasaTenu aKocuctembl: 6uomacca, nNpoAyKUMS.
Jkonoruyeckue nvpamuabl: NPOAYyKUMM, YUCNEHHOCTH, Buomacckl. CBoncTea

9KOCUCTEM: YCTONYMBOCTb, cCaMmoperynsuus, passutme. Cykueccust

4.3

4.4

4.5

MpunpogHble 3KOCUCTEMbI. DKOCUCTEMbI O3EP U PEK. JKOCUCTEMA XBOMHOIO NN
LLUMPOKOSTIMCTBEHHOIO Neca.

AHTpOMNOreHHble 9KOCUCTEMBI. ArpoakocmcTemsl. Ypboakocmuctemsl.
Buonornyeckoe n xo3aMCTBEHHOE 3HAYEHNE arpOaKOCUCTEM N YPOOIKOCUCTEM.
BuopasHoobpasne kak aktop yCTOM4MBOCTU 3KocucTeM. CoxpaHeHue
ouonornyeckoro pasHoobpasna Ha 3emne

YyeHne B.N. BepHagckoro o 6Guocdepe. [paHuubl, coctaB M CTPYKTypa
Bnocdepsbl. XKuBoe BewectBo n ero yHkumn. OcobeHHocTn Guocdepbl Kak
rnobanbHON 3akocuctembl. [MHamuMyeckoe paBHoBecue M obpaTHasi CBSA3b B
6uoccepe. KpyroBopoTbl BELLECTB U BUOreOXmMMUYecKne LMKITbl NIEMEHTOB
(yrmepoga, asota). 3oHanbHOCTb Buocdepbl. OCHOBHbIE BUOMBI CyLIN

YenoseuecTtBo B 6uoccepe 3emnun. AHTponoreHHble N3MeHeHNsa B brocgepe.
MmobanbHble aKkonornyeckne npodnemsol.

OcHoBa pauuoHanbHOrO ynNpaBIeHUs MNPUPOOHBIMA  pecypcaMmuM U UX
ncnonb3oBaHue. [JocTmxeHnsa Guonornm n oxpaHa npmpoabl
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