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MOACHUTEJNIbHAA 3AMNMNCKA

Mporpamma no y4ebHomy npegmeTty "Buonornsa” (panee - 6uonorus) Ha ypoBHe
cpegHero obulero obpasoBaHus paspaboTtaHa Ha ocHoBe defepanbHOro 3akoHa oOT
29.12.2012 Ne 273-0®3 «0O6 obpazoBaHun B Poccuiickon degepauum», ®roc COO,
KoHuenuun npenogasaHus y4ebHOro npegmeta «brnonormsi» n OCHOBHbIX MOMOXXEHNI
dhenepanbHon padboyen NporpaMmmMbl BOCMUTAHWS.

YuebHbI npegmeT «buonorns» yrny6néHHoro ypoBHSA udydeHusa (10-11 knaccol)
ABNAETCA OAHUM W3 KOMMOHEHTOB MNpPEeAMETHON obnactn «ECTeCTBEHHO-Hay4YHble
npegMeTbl». CornacHo nonoxeHusam ProC COO npodunbHble y4ebHble NMPeaMEThI,
n3yyqaemble Ha Yrny6bnéHHOM YpOBHe, 4ABASAIOTCA CcrnocobomMm anddepeHumnaumm
oby4yeHNss Ha YpOBHEe cpegHero obuero obpa3oBaHUs U Mpu3BaHbl 06ECcneynTb
NPEEMCTBEHHOCTb  MEXAY OCHOBHbIM  OOLWMM, CpegHuM  obWuM, CpeaHuUMm
npodeccnoHanbHbIM 1 BbICLUMM Ob6pasoBaHneM. B TO ke BpemMs Kaxkabil U3 3Tux
y4ebHbIX MpeaMeToB LO/MKEH ObiTb OPWMEHTMPOBAH Ha MPUOPUTETHOE peLleHne
obpasoBaTtefbHbIX, BOCMUTATENbHbIX W pasBuMBalOWMX 3adad, CBA3AHHbIX C
npodopreHTaumen oby4arolmxca n CTUMYIMPOBaHUEM WHTepeca K KOHKPETHOW
o6nacT Hay4yHOro 3HaHWS, CBSA3AaHHOrO C OWONOrven, MeguuVHOW, 3KOMOornen,
NCUXONOrnen, CNOPTOM WM BOEHHbLIM OESIOM.

lMporpamma no yyebHomMy npegmety "buonorna” poaét npegcraBneHne o Lenu u
3agadax u3yyeHus ydyebHoro npegmeta «buonorus» Ha yrny6bnéHHoM YpoBHe,
onpegensier ob6saAz3aTeNlbHOe  (MHBapuaHTHOE) MpeagMeTHOEe  COAepXXaHue, ero
CTPYKTypupOBaH/e No pasgenam 1 Temam, pacnpegeneHue no knaccam, pekomeHayet
nocnenoBaTeNbHOCTb U3YYEeHUS y4ebHOro marepuana Cc y4€TOM MEXMPELMETHbIX 1
BHYTPUNPEOMETHbIX CBA3EW, NIOMMKU y4eBHOro npouecca, BO3pacTHbIX OCOBEHHOCTEN
obyyvarowmxcs. B nporpamme rno 6uonorum peannsosaH NpUHLMN NPeeMCTBEHHOCTN C
N3y4eHnem B6MonorMnm Ha ypoBHE OCHOBHOIO o6Liero obpasoBaHus, 6narogapst Yemy
NpoOCMaTpMBaETCsA HanpaefeHHOCTb Ha nocfeayllee pas3sutne OMonornyecKmnx
3HaHuN, OPUEHTUPOBAHHbIX Ha hopmmpoBaHue €CTECTBEHHO-HAYy4YHOro
MUPOBO33PEHNS, 3KONMOrMYECKOro MbllNeHNs, NpeacTasfeHin O 30OpoBOM obpase
XXN3HU, HA BOCNUTaHME GEPEXHOro OTHOLLEHNS K OKpyXXatoLlen npupogHon cpepe. B
nporpammMme o 6uoformm TakXe MnokKasaHbl BO3MOXHOCTM Y4ebHOro npegmeta
«buonoruns» B peanusauun tpebosaHun ®roC COO K nnaHWpyembIM JINHHOCTHbLIM,
MeTanpegMeTHbIM 1 MpeaMEeTHbIM  pe3yfnbTataMm obydyeHus u B (opMUpoBaHUN
OCHOBHbIX B/AOB y4e6HO-N03HaBaTeNbHOW AEATENIbHOCTN OByHatoLUXCs MO OCBOEHUIO
copgepXaHus  éunonornyeckoro obpasoBaHMs Ha YPOBHE cpegHero  obuiero
obpasoBaHus.

YuebHbin npegmer «buonorus» Ha ypoBHe cpegHero obuiero obpasoBaHus
3aBepLuaeT 6uosiornyeckoe ob6pasoBaHne B LLUKOME N OPUEHTUPOBAH Ha pacLunpeHne n
yrnyoneHne 3HaHUN OOy4aloLMXCS O >XUBOW MPUPOAE, OCHOBaX MOMEKYNSIPHON 1
KNETOYHOW 6uonorum, amMeépuonorum u O6uonoruv pPasBuUTUSA, FEHETUKU, Cenekuuu,
OMOTEXHONOM W, 3BOSTIOLNOHHOIO Y4EHUS N SKOSOMUW.



N3ydeHne y4yebHoro npegmeta «buonorma» Ha - yrny6bfeHHOM  YpOBHe
OPUEHTUPOBAHO Ha MOArOTOBKY OOy4aloWMXCa K MocnegylowemMy nonyveHuto
6rnonornyeckKoro obpaszoBaHusA B By3ax n opraHmsaumax cpenHero
npodeccunoHansHoro obpasoBaHnss. OCHOBY ero cogep)kaHusi COCTaBnsieT cuctema
6ronornvyecKnx 3HaHWN, NONYYEHHbIX npwv N3y4eHnn oby4aroLmmmcs
COOTBETCTBYIOLLUNX CUCTEMATMYECKUX pasfenios OUONOrMnm Ha YPOBHE OCHOBHOIMO
obuwero o6bpasoBaHus, B 10-11 knaccax 3TW 3HaHUS Mony4YalT passuTme. Tak,
pacwmpeHbl N yrnybneHbl 6UONOrMyeckmne 3HaHNA O PacTeHUsIX, XXUBOTHbIX, rpubax,
6aKTepusix, opraHn3Me 4enoBeka, 06X 3aKOHOMEPHOCTAX XXU3HW, OOMOMHUTENBHO
BKJTHOYEHbI BUONOrnvyeckne CceefeHns NPUKNagHoro 1 NoUCKOBOIo Xxapaktepa, KoTopble
MOXXHO WCMOfIb30BaTh Kak OPUEHTUpbl Ans nocnegyrowero Bblbopa npogeccum.
Bo3amMoxHa Takxe wuHTerpaums OMONOrMyecknx 3HaHUA C COOTBETCTBYHOLLMMN
3HaHWSMW, NOMYHEHHBIMY OBOYHaOLLMMUCS NPU N3y4eHNn PU3NKN, XNMUN, reorpadum n
MaTtemaTuKu.

CTpykTypa nporpammbl Mo Yy4ebHoMy npeamety "Buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIN 1 3BOSIIOLMOHHBIA NoAXoAbl K M3yyYeHuto émnonornn. CornacHo
MM, MN3Yy4alTCA CBOMCTBA W 3aKOHOMEPHOCTW, XapakKTepHble AN XXMBbIX CUCTEM
PasHOro YPOBHS OpraHu3auun, 9BOMKLUUM OpPraHMYeckoro mMupa Ha 3emre,
COXpaHeHusi 6nonornyeckoro pasHoobpasna nnaHetbl. Tak, B 10 kKnacce usyvaroTcs
OCHOBbI MONEKYNAPHON U KNETOYHOM 6Gronorum, amMépuosniorum n 6uonorum passutins,
FEeHETUKN N cenekummn, BMOTEXHONOMMN U CUHTETUYECKON BMONOrun, akTyannanpyroTcs
3HaHUS oby4aroLwmxca no 6oTaHuKe, 300/0MMn, aHaTtoMun, OU3nonornn Yyenoseka. B
11 knacce wu3y4yarTCss 9BOMOUNOHHOE Y4YEHWE, OCHOBblI 3KOAOMTMW WN YYEeHue O
énocdepe.

Y4yebHbil npegMeT «buonorus» npussaH ob6ecnevnTs 0CBOEHNE 06yYaroLLMMUCSA
OVONOrMYEeCKNX TEOPUIA N 3AaKOHOB, MUAEN, MPUHLMUMOB N NMPaBui, Nexxalmnx B OCHOBE
COBPEMEHHON €CTEeCTBEHHO-HAy4YHOW KapTuUHbl MUpa, 3HaHUW O CTPOEHUM,
MHOroobpasnm U OCOBEHHOCTAX KMETKWM, OpraHu3ma, nonynsumn, 6uoueHo3a,
3KOCMKCTEMbI, O BbIOAIOLLNXCS HAYYHbIX JOCTUXKEHNAX, COBPEMEHHbIX NCCNefOBaHUAX B
ovonornn, npuKNagHblX acnektax OuMonornvyecknx 3HaHuin. [Ona passutus w©
nogaepXXaHua uHTepeca oOOyvaloWMXcs K Omoformm Hapsigy CO  3Ha4YMTeSlbHbIM
OOBLEMOM TEOpPETUYECKOro MaTepuana B copepXXaHum nporpammbl No  6uonornn
NpPenyCMOTPEHO 3HAKOMCTBO C WCTOPWEN CTaAHOBMEHUS U PasBUTUSA TOW WM WUHOW
obnactn 6uonorMu, BKNagOM OTEYECTBEHHbIX U 3apybexHblX YYEHbIX B pelleHue
Ba>KHENLINX BUONOrMYECKNX N BKONOMMYECKNX NPO6IeMm.

Llenb u3ydeHnsa yyebHoro npegmeta «buonorus» Ha yrny6néHHOM ypoBHe —
oBnageHve oby4varWmnMNCs 3HAHNAMU O CTPYKTYPHO-(DYHKLMOHAIBHON OpraHn3aumm
XXUBbIX CUCTEM Pa3HOro paHra v NpuobpeTeHne YMEHNN NCMNONb30BaTb 3TW 3HAHUA B
dopmupoBaHUN  MHTEpeca K  ONpedenéHHon obnactm  npodecCroHanbHoOM
AEeATENbHOCTN, CBA3aHHOW C 6uosiornen, unn K BblOOpPY y4ebHOro 3aBefeHus Ons
NPOAOMKEHUS BUONOrMYECKOro o6pa3oBaHmA.



LocTuxeHne uenn mnaydeHns y4ebHoro npegmeta «buonornsa» Ha yrny6néHHOM
YypOBHe 06ecrneymBaeTCs peLleHneM crnegyowmx 3agaq:

OCBOEHME O0y4arLUMMNCA CUCTEMbI OUONOMMYECKUX 3HAHWUA: 06 OCHOBHbIX
OV0NOrnYecKx TeopusaX, KOHLUEMNUUsX, rurnotesax, 3akKoHaX, 3akKOHOMEPHOCTAX W
npasunax, COCTaBASIOLLMX COBPEMEHHYID €CTECTBEHHO-Hay4Hyl0 KapTuHy Mupa; O
CTPOEHNN, MHOroObpasnn 1 0COBEHHOCTAX BMONOrMYEecKNX cncTem (KneTka, opraHmam,
nonynauusi, Bua, OuoreoueHos3, 6uocdepa); O BblAALWNUXCA OTKPbITUSX W
COBPEMEHHbIX UCccnegoBaHnax B 6monoruu;

O3HaKOMJIEHME OOy4allmMxcsa C MeTogamMum MO3HaHUS >KMBOW  NPUPOLbI:
nccneqoBaTelbCKUMM MeTofaMn GUONOrNYECKNX HayK (MOMEKYNSPHOM U KINETOYHOM
évonorum, amMépuronorum n 6UonNorun PasBUTUSA, FEHETUKN N cenekummn, GUOTEXHONOM N
N CUHTETUYECKOW BUONOrnn, NanNeoHTONOrMN, 3KOMOrKM); METOAAMN CaMOCTOSATENBHOIO
npoBeneHnss OUONOrMYECKNX WCCRegoBaHM B nabopatopym UM B Npupoae
(HabnropgeHve, N3MepeHne, SKCNEPUMEHT, MOAENNPOBAHNE);

oBnageHve oby4aroLmmmcs YMEHUAMU: CaMOCTOATENIbHO  HaxoguTb,
aHanua3npoBaTb W WCMONbL3OBaTb OUONOMMYECKYD WHMOPMALMIO; MOMb30BaTbCSA
OMONOrNM4YEeCKO TEPMUHOMOIMEN W CUMBOJSIMKOW; YCTaHaBIMBaTb CBA3b MeXAy
pasBuUTUEM BUONOrNN N COLMNASTIBHO-OKOHOMUYECKMU U 3KOSIOMNYECKMM NpobnemMamm
4YenoBeYyecTBa; OLEHMBaTb MOCNEACTBUS CBOEN [LOEATENbHOCTM MO OTHOLUEHUO K
OKpYy>KaroLLien NpUpPoAHON cpeae, COOCTBEHHOMY 340POBbLIO U 3A0POBLI0 OKPY XKAKOLLMX
nogen; o060CHOBbIBAaTb U cobniogaTtb  Mepbl  NPOMUAAKTUKA  MHEEKLNOHHbIX
3aboneBaHnn, npasBuna noBedeHWs B npupoge u obecnedyeHns 6Ge30nacHOCTU
COOCTBEHHOWN >KN3HEOEATENbHOCTM B Ype3BblHalHbIX CUTyauusix MNpPUPOOHOro wu
TEXHOMEHHOro XapakTepa; XapakTepu3oBaTb COBPEMEHHbIE Hay4Hble OTKPbITUS B
obnactun éuonoruu;

pasBuUTME Y OOYYalOLLMXCA MHTENNEKTYaNnbHbIX U TBOPYECKUX CMOCOBHOCTEN B
npouecce 3HaKOMCTBa C  BblAAlOWUMUCA  OTKPbITUSAMU U COBPEMEHHBbIMIN
nccnegoBaHMsa MM B Grosiornn,  pellaembiMu el nNpobnemamu, MeTOoAoSIornen
OVONOrMYEeCKOro WCCNenoBaHNs, MPOBEAEHNA 3KCNEPUMMEHTANbHbLIX WCCNneaoBaHuni,
peweHns Ounonornyecknx 3apad, MopennmpoBaHuUst OUONMOrMYECKUX OOBLEKTOB WU
NpPOLLECCOB;

BOCNUTaHNE y OOy4YaloLMUXCS LIEHHOCTHONO OTHOLUEHUSI K >XMBOW NPUPOLE B
LEenoM 1N K OTAEeNIbHbIM €€ OObekTam U ABNEHUSM; (POpPMMPOBaHME SKONOMMYECKOM,
FEHETUYECKON FPaMOTHOCTU, OOLLen KynbTypbl MOBEAEHUA B MPUPOAE; MHTerpauum
€CTECTBEHHO-HAyYHbIX 3HAHWUN;

npuobpeTeHune oby4arowmnmMmncs KOMMETEHTHOCTU B pauioHasIbHOM
npMpogononbL3oBaHN (cobnogeHne npasua NoBeAeHUA B Npupoge, OXpaHbl BUOOB,
aKocucTemMm, 6uocdepbl), COXpaHEeHMM COOCTBEHHOrO 300pPOBbsS U  300POBbS
OKpy>XawLwmx nogen (cobniogeHnss mep npodunaktukn 3abonesaHun, obecrnedyeHne
6e30NacHOCTN >KU3HEOEATENbHOCTM B 4pe3Bbl4alHbIX CUTyauusxX MNPUPOLHOro W
TEXHOMEHHOrO XapakTepa) Ha OCHOBE WCMOMb30BaHNSA OMOMOrMYECKUX 3HAHWA W
YMEHMWI B NOBCEAHEBHOW XXU3HW;



co3faHne yCnoBuin 4nsi OCO3HaHHOro Bbl6opa 06y4aroLMMNCA NHANBUAYANbHON
obpasoBartenbHON TpaekTopun, CNoco6CTBYOLLEN nocnegyroLemy
npodeccuoHansHOMY  CaMoonpeneneHnio, B COOTBETCTBUM C  MHAMBUAYaNbHbIMU
NHTepecamu 1 NOTPeBbHOCTAMN pernoHa.

O6Lee 4ucno 4acoB, OTBEAEHHbIX Ha W3yYeHWe Ouonorun Ha yriyo6neHHOM
YPOBHe cpepfHero obuiero obpasoBaHus, coctaenseTr 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Hegento).

OT6op oOpraHn3aumMoHHbIX (OPM, METOAOB M CpeacTs oObyyeHus 6uonornm
OCYLLIECTBNSAETCA C YY4ETOM Cneumdukn ero copepXaHus 1 HanpasfieHHOCTM Ha
nponomkeHne  6uonorndeckoro  obpasoBaHWss B OopraHuM3aumsix  CpepHero
NpPOoeCCNoHaNbLHOro 1 BbiCLLEro 06pa3oBaHus.

Ob6aszaTenbHbIM YCNOBMEM MpPU 00y4YeHUn 6Guonornnm Ha yrnybnéHHoM ypoBHe
ABNSIETCA npoBefeHne nabopaTtopHbIX W MNpakTU4eckux paboT. Takxe ydactue
oby4alowmnxcss B BbIMOMHEHUU MPOEKTHbIX U  y4ebHO-UCCneqoBaTeSlsCKuX pabdoT,
TeMatMka  KOTOpbIX  OMpedensieTca  y4duTeneM  Ha  OCHOBE  MMELMXCs
MaTepUaNbHO-TEXHUYECKNX PECYPCOB Y MECTHbIX MPUPOLHbLIX YCIOBUIA.



COLAEPXAHUE OBYYEHUSA
10 KNNACC

Copep>kaHne nporpamMmbl, BblOENEHHOE KypCUBOM, HE BXOOUT B MNPOBEPKY
rocypapcTBeHHon ntoroson atrectaumn (MA).

Tema 1. Buonorusi Kak Hayka

CoBpeMeHHas 6uonorna — KOMMEeKcHas Hayka. KpaTkad uctopus pasButug
6vonorun. buonorndyeckne Haykm u nsyyaemble nmu npobnembl. PyHOaamMeHTanbHbIE,
npuKnagHble N NOMCKOBbIE Hay4YHbIE NCCNeaoBaHNsa B 6G1Monornu.

3Ha4veHne Ouvonormm B (OPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAY4YHON
KapTuHbl Mupa. [Mpodeccun, cBsA3aHHble C 6uonornein. 3HadeHwe O6uonorum B
NPaKTU4YECKON  OEATENIbHOCTM  YenoBeka: MeauuuHe, CebCKOM  XO3SNCTBE,
NPOMbILLSIEHHOCTW, OXpPaHe NpUpoabl.

HemoHcTpaunn

MopTpetbl: Apuctotens, Teodpact, K. Jlunnen, XK. B. Jlamapk, Y. OapsuH, V.
lapsen, . MeHpenb, B. W. BepHagckuin, . . Masnos, . N. Me4dnukos, H. .
Basunos, H. B. Tumodees-Pecosckun, [x. YotcoH, ®. Kpuk, [1. K. bensies.

Tabnnupl n cxembl: «CBA3b 6Guonorunm C  Opyrumm  Haykamu», «Cuctema
O10NOrNYeCcKnX HayK».

Tema 2. XKuBble CUCTEMbI N UX U3YyYHEHNE

JKuBble cucTeMbl Kak NpegMeT ndyveHus émonornn. CBONCTBA >XXMBbIX CUCTEM:
€0VHCTBO XMMMWYECKOro COCTaBa, LOUCKPETHOCTb W LEMOCTHOCTb, CIOXXHOCTb W
yNopsiAo0YeHHOCTb CTPYKTYpbI, OTKPbITOCTb, camMmoopraHnsaums,
camMOBOCMNpon3BeaAeHE, PasapaXKMMOCTb, USMEHYNBOCTb, POCT U passuTue.

YpOBHM OpraHn3aumm >XMBbIX CUCTEM: MONEKYNSIPHbIA, KIETOYHbIN, TKaHEBbLIN,
OPraHM3MEHHbIN, MONYNSUMOHHO-BMOOBOW, 3KOCUCTEMHbIN (BUOreoueHOTUYECKUN),
6nocdepHbIn. pouecchl, Nponucxoadwine B Xusbix cuctemax. OCHOBHbIE MPU3HaKN
XuBoro. >KusHb Kak ¢opma CcyLlecTBoBaHUA matepun. Haykm, mnayqatolme >Xusble
CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHm3auum.

N3yyeHne xuBbix cuctem. Metogbl 6Guonorndeckon Hayku. HabniopgeHwe,
N3MEPEHNE, IKCMEPUMEHT, cucTematTmaaums, metaaHanma. MNoHATMe o 3aBUCUMON 1
He3aBMCUMOW nepemMeHHOoN. [MnaHnpoBaHne akcnepumeHTa. [locTaHoBKa 1 nposepka
runoTted. Hynesasa runotesa. [NoHATME BbIGOPKM N €€ pocTtoBepHOCTb. Pazbpoc B
ononornyecknx gaHHbiX. OueHka OCTOBEPHOCTN NOAYYEHHbIX pe3ynbTaToB. [puymnHbI
NCKaXKeHWs1 pe3ynbTaToB aKCrepumMeHTa. NoHATune ctatncTnyeckoro TecTa.

LlemoHcTpaunn

Tabnuubl 1 cxembl: «OCHOBHbIE MPU3HAKN XN3HU», «bruonornyeckmne cncTemsi»,
«CBOIWCTBA XMBOW Martepuun», «YpPOBHU OpraHn3aummn >X1UeBoin npupopgbl», «CTpoeHue
JKUBOTHOW  KNETKU», «TKaHW >XUBOTHbIX», «CUCTEMbl OpPraHoOB YEN0BEYECKOro
opraHusmar», «brnoreoueHo3s», «brnocgepa», «<Metofbl N3yHEHNS XXUBOW NPUPOAbI».



O6opypnoBaHue: nabopaTtopHoe o6opyaoBaHue ANs NpPoBedeHNs HabnoaeHun,
N3MEPEHUN, IKCNEPUMEHTOB.

MNMpakTnyeckaa pabota «Vcnonb3oBaHue pasnnyHbIX METOLOB MNPU U3Yy4YeHUN
XKMBbIX CUCTEM>.,

Tema 3. Buonorusa KneTku

Knetka — CTPYKTYpPHO-(DYHKUMOHANbHAsA eanHnLa XuBoro. ctopus OTKpbITUS
knetku. Pabotbl P. Tyka, A. JleBeHryka. KnetoyHas Teopus (T. LLsaHH, M. LLinengeH, P.
BupxoB). OCHOBHbIE MONOXEHNSA COBPEMEHHOW KIIETOYHON TEOPUN.

MeTonbl MONEKYNSAPHON N KNETOYHOW BUONOrMK: MUKPOCKONKUS, XpomaTorpadus,
anekTpoopes, METO Me4YeHbIX aTtoMOB, AuddepeHumanbHoe LeHTpudyrnposaHmne,
KYyNnbTUBNPOBaAHNE  KNETOK. M3ydeHne UKCMpOBaHHbIX KIETOK. ONEKTPOHHas
MUKpOCKoNus. KOHgokKasibHasi MUKPOCKOMNUS. ButanbHoe (MpyiXXKU3HEHHOE) U3y4eHne
K/IETOK.

IlemoHcTpaunn

MoptpeTbl: P. TyK, A. JleBeHryk, T. LLIBaHH, M. LLInengeH, P. Bupxos, K. M. bap.

Tabnuupbl 1 cxembl: «CBETOBON MUKPOCKOM», «ONEKTPOHHbIN MUKPOCKOM»,
«/lcTopus passBnTUa METOLOB MUKPOCKOMNUM».

O6opynoBaHue: CBETOBOWN MUKPOCKOM, MUKponpenapatbl  pacTUTENbHbIX,
XKNBOTHbIX 1 6aKTepunasbHbIX KETOK.

MpakTnyeckas pabota  «M3ydeHne  MeTOQOB  KNETOYHOW  Buonorun
(xpomatorpacdwus, anekTpodopes, ouddepeHumansHoe LeHTpudgyrnposaHue, MNLP)».

Tema 4. Xumunyeckasa opraHmsaumnsi KNneTku

XuMmn4ecknin coctaB KNeTku. Makpo-, MMKpo- 1 ynsTpaMmnkpoanemeHTol. Boga n
€€ ponb Kak pacTBOpuUTeSNls, peareHTa, y4yacTue B CTPYKTYPMPOBAHUN KIETKWU,
Tennoperynauun. MuHepanbHble BelecTBa KNeTKU, ux buonormyeckas ponb. Ponb
KaTUOHOB N aHNOHOB B KJIETKE.

OpraHnyeckne BewecTBa Knetku. bBuonorndeckne nonumepbl.  bBenkn.
AMUVHOKUNCNOTHbIN cocTaB 6enkoB. CTpyKTypbl 6enkoBoil Monekynbl. [lepBuyHas
CTPyKTypa 6enka, nentugHas CBA3b. BTopuyHada, TpeTtndHas, 4YeTBepTuYHas
CTPYKTypbl.  HeHatypaumsa. CsounctBa  6enkoB. Knaccudukaumsa  6enkos.
buonorndeckne yHKunm 6enkos. [pnoHbI.

Yrnesogpl. MoHocaxapugbl, gucaxapugbl, onurocaxapugpl 1 noaucaxapugpl.
O6wmin nnaH CTpoeHust N PU3NKO-XMMNYECKNEe CBONCTBA YrneBoaoB. bunonormnyeckne
hPyHKUUM YrNeBOAOB.

Jlvnuabl.  TugpoduneHo-rnapodobHble cBoncTBa. Knaccudukaums nmnnpos.
Tpurnuuepugbl, poconunuabl, BOCKU, ctepounabl. buonornyeckue pyHKUnn NUnuaos.
O6wme cBoncTBa ONONOMMYECKUX MemOpaH — TeKyyeCTb, CMOCOOHOCTb K
camMo3aMblKaHuo, NOAYNPOHULAEMOCTb.

HyknenHosble kucnotel. OHK wn PHK. CTpoeHne HyKNeMHOBbLIX KUCSOT.
Hykneotngpl. MNpuHuun komnnemeHtapHocTu. NMpasuno Yapradda. Ctpyktypa OHK -
ABOMHaA cnvpanb. MecTtoHaxoxpeHne n émnonorndeckne yHkummn OHK. Buabl PHK.
OyHKumn PHK B KneTke.



CtpoeHne monekynol AT®. Makpoaprmuyeckne cBasm B Monekyne ATO.
Buonornyeckue ¢yHkumn AT®. BOCCTaHOBMEHHbIE MEPEHOCHUKU, WX YHKUUM B
knetke. [pyrune HykneosugTpugocgatel (HTP). CekseHnposaHue [OHK. Metogbi
reHOMUKU, TPaHCKPUMTOMUKU, MPOTEOMUKM.

CTpykTypHas o6uonorus: OunoxmMmmudeckune u Omnoguanyeckmne unccnegoBaHus
cocTaBa W NPOCTPaHCTBEHHOW CTPYKTYpbl 6uomonekyn. MogenvpoBaHue CTPYKTYpbl U
DYHKUNIE GMOMOJIEKYST M UX KOMIMIEKCOB. KOMMbIOTEPHbIN [U3alH U OpraHN4eCcKum
CUHTE3 BUOMOIEKY U UX HEMNPUPOLHbIX aHaa0ros.

LemoHcTpaunn

MopTtpetbl: J1. MNMonuHr, . YotcoH, ®. Kpuk, M. YunkuHc, P. ®paHknnH, O.
CaHrep, C. Npy3uHep.

Ouarpammbl: «PacnpeneneHne XMMUYECKUX 31EMEHTOB B HEXWBOW Npupope»,
«PacnpepeneHne XmMn4ecknx aNeMeHTOB B XXUBOW NPUPOAE».

Tabnuupl n cxembl: «[lepnoguyeckan Tabnuua XUMUYECKUX SNIEMEHTOB»,
«CTpoeHne wMonekynbl BoAbl», «BewectBa B cocTaBe opraHuamos», «CTpoeHue
Monekynol 6enka», «CTPyKTypbl 6enkoBoW Monekynbl», «CTpoeHne Monekyn
yrneBofos», «CTpoeHne Mofekyn nunngos», «HyknemHoBble KUCNOTbI», «CTpoeHue
Monekynbl ATO»,

O6opygoBaHue: xMMmmnyeckas nocyga n o6opynosaHue.

JlabopatopHas paboTta «O6Hapy>XeHne OenkKoB C MOMOLLBbI Ka4eCTBEHHbIX
peakunin».

JlabopatopHas paboTta «l/lccneqoBaHne HYKIEMHOBbLIX KUCHOT, BblOESIEHHbIX U3
KNETOK Pas/finyHbIX OPraHn3MoB».

Tema 5. CTpoeHue n hyHKUUN KNEeTKN

Tunbl KNEeTOK: ayKapmoTmnyeckas n npokKapuoTn4eckas.
CTPYKTYpPHO-(PYHKLNOHANbHbIE 06Pa30BaHNSA KNETKMU.

CTpoeHne NpOKapunoTUYECKON KNeTKU. KneToyHas CTeHka GakTepuinn U apxen.
OCoOBEHHOCTN CTPOEHUST reTepOoTPOMHON N aBTOTPOMHON NPOKAPUOTUYECKMX KNETOK.
MecTo 1 ponb NPoKapuoT B BMOLEHO3aX.

CtpoeHne n YHKUNOHUPOBAHNE 3yKapUOTUYECKOW KneTku. [Mnasmartnyeckas
MeMmbpaHa (nnasmanemma). CTpyKTypa naasmMatuyeckon MembpaHbl. TpaHcnopT
BELLECTB 4Yepe3 MnnasmaTUyeckyto MembpaHy: naccusHbln (anddysus, obnerdyéHHas
andpdyans), aKTUBHbIA  (NEPBUYHBLIA N BTOPUYHBIN  AKTMBHbBIA  TPAHCMOPT).
MonynpoHuyaemMocts MembpaHbl. PaboTa HaTpun-KanueBoro Hacoca. JQHOOUMUTOS:
NMHOUMTO3, daroumntold. 3IK3oumTol. KnetodHas cteHka. CTpyKkTypa U yHKUMN
KNTETOYHOW CTEHKN pacTeHWIA, rPUGOB.

Untonnasma. Uwutosonb. Lutockenet. [AemxeHne uyutonnasmbl. OpraHougpl
knetkn. OgHomembpaHHble opraHougbl KNeTku: aHgonnasmatudeckass cetb (Ol1C),
annapat lonbokn, NM30COMbI, WX CTpoeHne U  yHkunn. B3anmocsA3b
OLHOMEMOPaHHbIX opraHongoB KNetkn. CTpoeHue rpaHynsspHOro peTukynyma.
MexaHnam Hanpasnennsi 6enkoB B 3IlC. CuHTE3 pacTtBopuMbIX 6enkoB. CuHTES
KNETOYHbIX MeMbpaH. [Mmagkuin (arpaHynspHbIN) 3HAONNA3MATUYECKNIA PETUKYIYM.



CekpeTtopHasa ¢yHKuua annapata lonbpxun. Mogugukayms 6enkoB B annapare
lfonbpgxn. CoptupoBka 6enkoB B annaparte [onpgxu. TpaHCNOPT BELWECTB B KIETKE.
Bakyonu pactutenbHbIX KNeTOK. KneTouHbln cok. Typrop.

[MonyaBTOHOMHbIE opraHoungpl KNeTKN: MUTOXOHAPUN, nnacTugbl.
lNpouvicxoxgeHne mutoxoHgpun v rnactug. CumbuoreHe3 (K.C. Mepexkosckuu, Jl.
Maprynuc). CTpoeHne n pyHKUUN MUTOXOHAPWUIA 1 NnacTua. MNepBuyHbie, BTOPUYHbIE U
CNOXHble NnacTuabl (POTOCUHTE3NPYIOWMNX 3YyKApMOT. XnoponnacTbl, XPOMOMAacThl,
NeiKonnacTbl BbICLUMX PaCcTEHUA.

Hememb6paHHble opraHougbl Knetku CTpoeHne un QyHKUUN HemeMOpaHHbIX
opraHongos Knetku. Pubocomsbl. llpomexyToyHble unameHTsl. MukpopunnameHTbl.
AKTUHOBbIE ~ MUKPOUIaMEHTbI.  MblleyHble KNEeTKWU. AKTUHOBbLIE  KOMMOHEHTbI
HeMbILLIEYHbIX KeToK. MUuKpoTpyobo4ku. KnetoyHbln LeHTp. CTpoeHue 1 ABUMXKEHUE
XKIYTUKOB N pecHnYek. MukpoTpybo4dkn uutonnasmbel. LeHTpuonb. besnkuy,
accoynnpoBaHHble C MUKpOUIaMeHTaMu u MUKpOTPy6odkamy. MoTopHbIe 6eslky.

Appo. Ob6onoyka agpa, XpomMaTuH, Kapuonnasma, SAPbIWKK, UX CTPOeHuE Wt
dyHKUMK.  ApepHbin  6enkoBbln MaTpuKc. [pOCTpaHCTBEHHOE  pPacronoXXeHne
XPOMOCOM B UHTEpPa3HOM aape. SyxpomaTuH 1 retepoxpomatH. benkn xpomaTtnHa —
FMCTOHBbI. [uHamuka sgepHor 060/104KM B MUTO3€E. SI4QEepHbIN TPaHCropPT.

Kneto4yHble BkoYeHNA. CpaBHUTENbHAA XapaKTEPUCTUKA KIETOK 3yKapuoT
(pacTuTenbHOW, XXNBOTHOW, FPUGHOMN).

IlemoHcTpaunn

MopTpeThl: K.C. Mepexxkosckuia, J1. Maprynuc.

Tabnuupl 1 cxembl: «CTPOEHNE 3YKApPUOTUYECKON KNETKN», «CTPOEHNE XXNBOTHOM
KNeTkn», «CTpoeHne pacTUTENbHOW KNeTKW», «CTpOeHne MUTOXOHOPUWN», «Anpo»,
«CTpoeHne NpoKapuOTUYECKON KNETKI».

O6opynoBaHMe: CBETOBOWN MUKPOCKOM, MUKponpenapatbl pacTUTENbHbIX,
>XNBOTHbIX KNETOK, MUKporpenapaTbl 6akTepnanbHbIX KIETOK.

JlabopartopHas paboTta «/3yyeHne CTpoeHNs KNETOK pasinyHbIX OpraHN3MOoB».

MpakTnyeckas paboTa «/3y4yeHne CBONCTB KIIETOYHON MEMOPaHbI».

JlabopatopHas paboTta «VccnepoBaHve nnasmonusa wW  gennasmonusa B
pacTUTENIbHbIX KNeTKax».

lNMpakTnyeckaa pabota «M3yyeHne AOBWKEHUSA UUTOMNasMbl B pPacTUTENbHbIX
KneTKax».

Tema 6. O6MeH BeLleCcTB U NpeBpaLleHne 3Heprum B KNneTke

Accummnnauus m guccummnaums — OBe CTOpPOHbl MeTabonuama. Tunbl obmeHa
BELLECTB: aBTOTPOMHLIA N reTepoTpodHbIA. Y4yacTue kucnopoga B OOMEHHbIX
npoueccax. JHepreTnyeckoe obecneveHne Knetku: npespaweHne AT® B 0OMEHHbIX
npoueccax. ®depMeHTaATUBHbLIA XapaKTep peakuumi KJETOYHOro Metabonuama.
depMeHTbl, X CTPOEHNe, CBONCTBA U MexaHu3Mm gencteus. KodepmeHTbl. OTnnung
(bepMeHTOB  OT  HeopraHM4yeckMx  KatanuaatopoB.  benku-aktusatopbl 1©
OENKN-NHIMOMTOPLI.  3aBUCUMOCTb  CKOPOCTU  (bepMEeHTaTUBHbIX peakunin OoT
PasfNYHbIX (PaKTOPOB.



[MepBMYHBIN  CMHTE3 OpraHUYecKMx BewecTB B  Knetke. DOTOCMHTES.
AHOKCUIeHHbIN 1 OKCUreHHbIN (hOTOCUHTES Yy GakTepun. CBETOCOOMpParoLnNe MNArMeHTbI
M MUrMeHTbI pPeakUnoHHOro ueHTpa. Ponb xnoponnactoB B npouecce (hoTocunHTesa.
CeeTtoBass u TemHoBas asbl. PorogbixaHune, C;, C, m CAM-Tunbl ¢oTtocuHTe3a.
MpooykTBHOCTL (poTOCKMHTE3a. BnuaHue pasnuuHbiX (akTopoB Ha CKOPOCTb
dhoTocmHTe3a. 3Ha4YeHne hOTOCHHTESA.

XemocuHTes. PazHoobpasne opraHn3MOB-XEMOCUHTETUKOB: HUTPpUdUUMpyowmne
6akTepun, >kenesobaktepun, cepobakTepun, BOAOPOAHble OGakTepun. 3HaYeHue
XEMOCMHHTES3A.

AHaspobHble opraHm3ambl. Bugbl 6poxkeHus. [MpoaykTbl OpoOXeHUa un KX
MCMNOMb30BaHNe  4YenoBeKOM. AHAapoOHble  MUKPOOPraHuU3Mbl Kak  OObEKTbI
OnoTeXHONOrnnN N Bo3GyamTenn 60ne3HeEN.

A3pO6Hble OpraHM3mbl. JTanbl 3HepreTuyeckoro obmeHa. logroToBUTENbHbBIN
aTan. [Mukonna — 6eckncnopogHoe pacLuensieHne roKo3bl.

Buonornyeckoe oOKuCneHue, uUNn KNETOYHOE AblXxaHue. Ponb mMuUTOXoHApUN B
npoueccax O6MONOrM4eckoro okKucneHunsa. Luknudeckne peakumn. OKucnntenbHoe
dochopunmpoBanue. ISHeprusi MemOpaHHOro rpagueHTa npoToHoB. CuHTes AT®:
pabota npoToHHon AT®-cuHTassbl. [NpenmyllecTsa a3apobHOro Nyt obMeHa BELLECTB
nepepn, aHadpPOO6HbIM. DPPEKTUBHOCTL SHEPreETUHECKOrO O6MEHA.

HemMoHcTpaumm

MopTtpetbl: K. lMpuctin, K. A. Tumwnpsszes, C. H. BuHorpagckun, B. A.
OHrenbrapgr, . Mutydenn, . A. 3aBap3uH.

Tabnuupl N cxembl: «POTOCUHTEZ», «IHEPreTUHECKUn ob6MeH», «BnocmnHTes
6enka», «CTpoeHne epmeHTa», «XeMOCUHTES».

O6opynoBaHue: CBETOBOM MWKPOCKOMN, OOOpyaoBaHWEe AN MNPUroTOBIEHMS
NOCTOSIHHBIX N BPEMEHHbIX MUKPOMNpenapaTos.

JlabopaTtopHas paboTa «/3yyeHne KatanuTuiecKom akTUBHOCTU (DepMEHTOB (Ha
npuMepe amunasbl U Katanasbl)».

JlabopatopHasa pabota «/3yyeHne depmMeHTaTMBHOro pacluennieHnsi nepokcuaa
BOOOPOAA B pacTUTESbHbIX N XKMBOTHbIX KIIETKax».

JlabopaTtopHas paboTta «CpaBHeHNe NpoLEeCCOoB (hOTOCKMHTE3a U XEMOCUHTESA».

JlabopaTopHas paboTa «CpaBHeHNe NpoLecCoB OPOXEHNS U ObIXaHUS».

Tema 7. HacnepgcrTBeHHast uHchopMaums n peannu3aumns eé B KJ1eTKe

Peakumn matpudHoro cuHtesa. [MpuHUMN KOMMNEMEHTAPHOCTU B peakumnsax
MaTPU4YHOro CUHTe3a. Peannsauuns HacneqCcTBeHHOW MHoOpMaumn. feHeTuyeckni Kog,
ero csonctea. TpaHcKpunuusa — MaTpuyHbii cnHTed PHK. MpuHUunbl TpaHcKpunumm:
KOMMNEMEHTAPHOCTb,  aHTUNapannenbHOCTb,  acuMMeTpu4YHOCTb.  Co3peBaHune
maTpuyHbix PHK B aykapunotudeckon knetke. Hekogupyrowyme PHK.

TpaHcnauua n eé aTtanbl. Ydactme TpaHcnopTHeix PHK B 6rnocuHTese Genka.
YcnoBusi 6uocuHTesa 6Genka. KogupoBaHue amumHOKUCNOT. Ponb pubocom B
6nocuHTese bernka.



CoBpemMeHHble rnpegcTaBaeHnss O CTpoeHun reHos. OpraHu3auus reHoma vy
NPOKapuoT 1 3yKapuoT. Perynaumna akTMBHOCTM FreHOB Yy NPoKapuoT. [MnoTe3a onepoHa
(. XKakob, XK. MaHo). MonekynsipHble MexaHU3Mbl 3KCMPECCUN TEHOB Y 3YKapuOT.
Ponb xpomatuHa B perynsiumy paboTbl reHoB. Perynaums oBMeHHbIX npoueccoB B
KneTke. KneTo4Hbln romeocTas.

Bupycbl — Hekneto4yHble QOpPMbl XU3HW U obnuraTHble napasutbl. CTpoeHune
MNPOCTbIX U CIOXHbIX BMPYCOB, PETPOBUPYCOB, GakTepuodaroB. )KUSHEHHbIA LNKI
LJHK-cogepxxawmx supycoB, PHK-cogepxaiymx BupycoB, 6aktepuogaro. ObparHasi
TPpaHCKPUMLWs, peBepTasa, MHTerpasa.

BupycHble 3aboneBaHna 4enoBeKka, >XMBOTHbIX, pacteHun. CriAL, COVID-19,
counanbHble N MegUUNHCKIME NMpobnembl.

BuonHgpopmaTuka: uHTErpaumss v aHaam3 60/bLUMX MaccuBoB («bigdata»)
CTPYKTYPHbIX OUNOMOrMYECKUX AaHHbIX. HaHoTexHonorum B Guonoruv v MeauLuHe.
lNporpammupyembie pyHKLmn 6enkoB. Crnocobbl JOCTaBKM JIEKaPCTB.

LemoHcTpaunn

MopTpeThl: H. K. Konbuos, . U. iBaHoBCKMiA.

Tabnuupl 1 cxembl: «bnocuHTes 6enka», «[eHeTuyeckun Kkop», «Bupycbl»,
«bakTepunodgaru».

MpakTnyeckas pabota «CosgaHne MOAenn Bmpyca.

Tema 8. J)KN3HEHHbIN LUK KNEeTKN

KneTto4HbIn UMKn, ero nepuogbl 1 perynaums. MHtepdasa n mutos. OcobeHHOoCTH
npoueccoB, npoTekawwmx B WHTepdasde. [logrotoBka KNETKU K OENeHuto.
MpecuHTeTN4ECKNN  (MOCTMUTOTUYECKUIN), CUHTETUYECKUA W  MNOCTCUHTETUYECKWN
(NpemuToTU4ECKNIA) Nepuoabl MHTEPMasbl.

MatpuyHbin  cuHtes [JHK - pennukauus. [MpuHuunel pennukagun OHK:
KOMMSIEMEHTAPHOCTb, MONYKOHCEPBATMBHbIA CUHTE3, aHTUNapannenbHoCcTb. MexaHnsm
pennvkauun OHK. Xpomocombl. CTpoeHume Xpomocom. Tenomepbl 1M Tenomepasa.
XPOMOCOMHbIN Habop KNeTkn — Kapuotun. OunaongHbin 1 rannougHbii Habopbl
XPOMOCOM. [OMONOrMYHbIE XPOMOCOMbI. [1010BbIE XPOMOCOMBI.

HeneHne knetkn — muto3. CTagnm mMmuto3a 1 NPOMUCXOLALUME B HUX MPOLECCHI.
Tunbl MMTO3a. KapnoknHes n uMTokuHes. buonornyeckoe sHavyeHne Mntosa.

Perynaums MutoTn4eckoro umkna Knetku. MNporpammupyemas kKnetovHasa rméesnb
— anonTos.

Kneto4yHoe £0pO, XPOMOCOMbI, (PyHKUMOHaNbHass reHoMmuka. MexaHu3mbl
nponugepauynn, anpohepeHUNPOBKU, CTapeHUs n rmbesn KNeTok. «Lugpposasi kneTka»
— 6uonHpopMmaTndeckne Mogesn OyHKLNOHUPOBaHS KITETKU.

LlemoHcTpaunn

Tabnuubl 1 cxembl: «KU3HEHHbIN UNKN  KNeTKu», «Mutos», «CTpoeHune
Xpomocom», «Pennukaums JHK».

O6opynoBaHune: CBETOBOM MUKPOCKOM, MUKpornpenapaTbl: «Muto3 B KneTkax
KOpeLLKa fyka».

JlabopatopHas paboTa «/13yyeHne XpoMOCOM Ha roTOBbIX MUKpoOrpenaparax».



JlabopatopHas paboTta «HabnogeHne Mntosa B KneTkax KOHYMKa KopeLLKa nyka
(Ha roToBbIX MUKpONpenapaTax)».

Tema 9. CTpoeHue n (hyHKUMN OPpraHu3moB

Buonoruyeckoe pasHoobpasue opraHuamoB. OOHOKNETOYHbIE, KONMOHMambHbIE,
MHOIOKJ1IETO4YHbIE OPraHN3MbI.

OCOBEHHOCTN CTPOEHUA N XXUSHELEATENbHOCTU OLHOK/ETOYHbIX OPraHM3MoB.
Baktepun, apxen, OQOHOKNETOYHble rpubbl, OAHOKNETOYHbIE BOOOPOCAW, LOpYyrue
NPOTUCTbI. KOnoHnanbHble opraHn3Mmeil.

B3anmocBa3b YacTen MHOMOKIETOYHOrO opraHu3ma. TkaHu, opraHbl U CUCTEMbI
opraHoB. OpraHn3m Kak egnHoe uenoe. lomeocTtas.

TkaHn pacTeHun. Tunbl pacTUTENbHbIX TKaHen: obpasoBaTtefibHasi, NMOKPOBHas,
npoBoAsdLlasi, OCHOBHad, MexaHudeckad. OCOBGEHHOCTU CTPOEeHUs, (QYHKUMA 1
PacCnoNOXXeHNsI TKAHEN B opraHax pacTeHWM.

TKaHNn >KMBOTHbIX W YenoBeka. Tunbl >XUBOTHbIX TKaHeW: anuTennanbHas,
coeguHUTENbHas, MblweyHasa, HepBHad. OcCOB6EeHHOCTU CTpoeHus, YHKUMA 1
PacnoNOXXEHNS TKaHEN B OpraHax XXMBOTHbIX U YenoBeKa.

OpraHbl. BeretatuBHbie 1 reHepaTuBHblE OpraHbl pacteHnin. OpraHbl 1 CUCTEMbI
OpPraHoOB XXUBOTHbIX 1 YenoBeka. PyHKUUM OPraHoB U CUCTEM OpPraHoB.

Onopa Tena opraHuamoB. Kapkac pacteHun. Ckenetbl OAHOK/ETOYHbLIX W
MHOIOKJIETOYHbIX >XMBOTHbIX. Hapy>XHbil U BHYTpeHHU ckenet. CTpoeHne u Tunbl
COeNHEHNS KOCTEMN.

[BmxeHne opraHnamoB. [BMXXEHME OOHOKNETO4YHbIX OpraHM3MoB: aMEBOonOHOeE,
XXIYTUKOBOE, PECHUYHOE. [IBM>XEHNE MHOIMOKETOYHbIX PACTEHWU: TPOMN3Mbl 1 HACTUMN.
[BV>XeHne MHOrOKMNETO4YHbIX XXMBOTHBIX U YefloBeka: MblwedHasa cuctema. Pedinekc.
CkeneTHble MblIWwLbl 1 X paboTa.

MutaHne opraHnamos. [lornolleHne BOAbl, YIMEKUCOro rasa M MUHepasnbHbIX
BELLeCTB pacTeHusMU. [uTaHue >XUBOTHbIX. BHYTpPMNONOCTHOE M BHYTPUKSIETOYHOE
nuwesapeHne. [lMuTaHne MO3BOHOYHbLIX >XMBOTHbIX. OTAENbl MNULLEBAPUTENBHOIO
TpakTa. [NuweBapuTtenbHbie Xenesabl. [uwesapuTtensHas cuctemMa YenoBeka.

IbixaHne opraHnamoB. [pbixaHue pacTeHun. [bixaHue >XMBOTHbIX. Oduddysus
rasoB 4epes3 MNOBEPXHOCTb KNEeTKU. KoxXHOe pbixaHue. [pixaTenbHas NOBEPXHOCTb.
)KabepHoe n nérovHoe pApixaHue. [bIxaHne MO3BOHOYHbLIX >XUBOTHbLIX W YenoBeKa.
OBOMIOUMOHHOE  YCNOXHEHNE  CTPOEHUS  NErkKMx  MO3BOHOYHbLIX  >KMBOTHbIX.
IbixatenbHas cuctema 4enoseka. MexaHuam BeHTUAAUAW NEFKMX Yy NTUY W
MnekonuTarowmx. Perynaunsa gbixaHus. bixatensHole 06 bEMBI.

TpaHCnoOpT BeWecTB Yy OpraHM3MoB. TpaHCMNOPTHblE CUCTEMbl pPaCTEHWUN.
TpaHCcnopT BewWeCcTB Y XUBOTHbIX. KpoBeHOCHas cuctema u eé opraHbl. KpoBeHOCHas
cucTemMa MO3BOHOYHbIX >XMBOTHbIX WU 4enoBeka. Cepaue, KPOBEHOCHbIE COCyAbl Y
KpoBb. Kpyrm  kKpoBooOpalleHns.  OBOMIOUMOHHbIE  YCIOXXHEHUS  CTPOEHUs
KPOBEHOCHOW CMCTEMbI MO3BOHOYHbIX XXUBOTHbIX. PaboTa cepgua n eé perynaums.

BbigeneHne y opraHnamoB. BbigeneHvne y pacteHuin. BoigeneHue y >XUBOTHBIX.
CokpaTtutenbHble Bakyonun. OpraHbl BbigeneHusi. Gunstpaums, CEKpeunsa n obpartHoe



BCacbIBaHNE KaK MexaHu3Mmbl paboTbl opraHoB BbigeneHus. CBA3b MONOCTM Tena C
KPOBEHOCHOW N BbIOENUTENIbHON cucTeMamun. BbigeneHme y no3BOHOYHbIX XXMBOTHbIX U
yenoseKka. lNo4vkn. CTpoeHne n yHKUMoHMpoBaHue HedpoHa. Obpa3oBaHME MOYN Y
Yyenoseka.

3awmta y OpraHmamMoB. 3awmta Yy OOHOKNETOYHbIX opraHnamoB. Cnopsbl
6aKkTepuUn N UMCTbl NpoCTEWNX. 3almTta Yy MHOFOKMNETOYHbIX pacTeHuin. KyTukyna.
CpepncTBa NacCMBHOWN U XMMUYECKON 3awmnTbl. PUTOHUMAObI.

3awmta y MHOIOK/ETOYHbIX XXMBOTHbIX. [TOKPOBbI 1 MX NPOM3BOAHbIE. 3alumTta
opraHm3ma ot 6onesHen. VMiMMyHHas cuctema yenoseka. KNneTto4Hbi 1 ryMoparbHbIil
NMMYHUTET. BpPOXAEHHBLIN U NPUOBPETEHHbIN CNeunUYecKnin UMMYHUTET. Teopus
KnoHanbHO-cenektusHoro ummmyHuteta (M. Spnux, ®. M. bepHet, C. ToHerasa).
BocnanutenbHble OTBETbI OpraHn3mMoB. Ponb BPOXXAEHHOMO MMMYHUTETA B PasBUTUN
CUCTEMHbIX 3a6051EBaAHNIA.

PasgpaxmmocTb 1 perynaums y opraHnamoB. PasgpaKMmMocTb Y OGHOKNETOYHbIX
opraHnamoB. Takcucbl. PasgpaxumMocTb W perynaumst 'y pacteHuin. PocTtoBble
BeLLecTBa U UX 3Ha4YeHMe.

HepBHasa cuctema n pedneKktopHas perynsauus y XUBoTHbIX. HepBHas cuctema u
eé oTaenbl. OBOMIOUMOHHOE YCNOXXHEHNE CTPOEHUS HEPBHOW CUCTEMbI Y >XUBOTHbIX.
OTpaenbl ronoBHOMO MoO3ra NMO3BOHOYHBIX XKMBOTHbLIX. Pednekc n pednektopHas gyra.
BesycnoBHble 1 ycnoBHble pedneKkchl.

[ymopanbHas perynaumss M 9HOOKPWUHHAs CUCTEMA >KMBOTHbIX W YenioBeKa.
>Kenesbl 9HOAOKPUHHOW CUCTEMbI U X FOPMOHbLI. [lencTtene ropMmoHoB. B3anmocssasb
HEPBHOW N 3HAOKPUHHOW cucTeM. [unotanamo-runodusapHas cucrtema.

IlemoHcTpaunn

MopTtpeT: W. . INaBnos.

Tabnuupl 1 cxembl: «OgHOKNETOYHbIE  BOAOPOCAU»,  «MHOMOKNETOYHbIE
BOgopocnu», «baktepun», «[pocTenwmne», «OpraHbl LBETKOBbIX pacTeHNin», «CUCTEMbI
OpraHoB MO3BOHOYHbIX >XMBOTHbIX», «BHYTpeHHee CTpoeHne HaCeKOMbIX», «TKaHu
pacTeHun», «KopHeBble cuUcteMbl», «CTpoeHue cTebnsa», «CTpoeHue nMcToBOW
NNaCTUHKK», «TKaHW >XXUBOTHbIX», «CKeneT yenoseka», «[luweBaputensHas cuctemar,
«KpoBeHoCHast cuctema», «[bixaTenbHass cuctema», «HepBHasa cuctema», «Koxxa»,

«MblweyHass cucTtema», «BblgenutenbHas cuctemMar», «3HOOKPUHHAS CcuUcTeMa»,
«CTpoeHue Mblwupl», «MIMMyHUTET», «KUlLEYHOMONOCTHbIE», «Cxema nUTaHuS
pacTeHuii», «KpoBEeHOCHbIE CUCTEMbI MO3BOHOYHbLIX XXUBOTHbIX», «CTpOeHne ruapbl»,
«CTpoeHne nnaHapumn», «BHYTpeHHee CTpOeHWe [oXOeBoro 4epssi», «HepBHas

cuctema pblb», «HepBHas cuctema narywkmn», «<HepeHasi cuctema npecMbIKatoLLMXCS»,
«HepBHasa cuctema ntuy», «HepBHasa cuctema mnekonutarowmx», «HepBHas cuctema
yenoseka», «Pecnekc».

O6opygoBaHue: CBETOBOM MMKPOCKOM, MUKponpenapaTtbl OOHOKNETOYHbIX
OpraHM3MoB, MUKponpenapaTtbl TKaHEW, pPakKoBUHbl  MOJSUIKOCKOB,  KOMAEKUMN
HACEKOMbIX, WIMMOKOXMX, >KMBble 3K3EMMNAPbl KOMHaTHbIX pacTeHun, repbapun
pacTeHNn pa3HbIX OTAENO0B, BNaXKHble npenapaTbl XXNBOTHbIX, CKENETbI MO3BOHOYHBbIX,



KONnekumn 6eCcrno3BOHOYHBLIX >XMBOTHbIX, CKENleT 4enoBeka, obopyaoBaHue [ns
AEMOHCTPaUMM MOYBEHHONO W BO3AYLIHOMO MUTAHUSA pPacTeHUI, pacLiensieHns
Kpaxmana n 6enkoB nog AencTBMEM (hepMeHTOB, 0O0OpyAoBaHNE Ons AEMOHCTpauUmn
OMbITOB MO W3MEPEHUO >KU3HEHHOWN EMKOCTU NErknx, MexaHusma AblXaTeSbHbIX
ABV>KEHUI, MOAENN FONOBHOIO MO3ra PasfnyHbIX XXMBOTHBbIX.

JlabopatopHas paboTta «/3y4yeHne TkaHen pacTeHnn».

JlabopaTopHas paboTa «/3y4eHne TKaHen XXUBOTHbIX».

JlabopaTtopHas paboTta «/3y4eHne opraHoB LIBETKOBOIO pacTeHMUsI».

Tema 10. PasamHOXXeHune n pa3sutue opraHu3mosn

®opMbl  pa3MHOXXEHUS OpraHM3MoB: 6ecnosioe (BKMOYas BeretaTtuBHOE) U
nonosoe. Bugpl 6ecnonoro pasmMHOXEHNS: NOYKOBaHWe, CNopynsauns, parmeHTaums,
KNOHMPOBaHMe.

MonoBoe pasmHoXeHue. Nonosble KNETKKU, unn rametol. Menos. Ctagumn menosa.
MoBepeHne xpomocom B Menose. KpoccuHrosep. buonormyeckunin cmbicn Menosa u
nonoBoro npotecca. Meo3 n ero MecTo B XXU3HEHHOM LIMKIIE OPraHn3MOB.

MNpensapopbiwlesoe pasButue. [ameToreHes y >XMBOTHbLIX. [lonoBble >kenesbl.
O6pasoBaHne 1 pa3BuTue MNonoBbiX Knetok. CnepmartoreHe3d n ooreHes. CTpoeHue
NONOBbIX KNETOK.

OnnopgoTtBopeHne 1©  3aMOpUOHANIbHOE  pasBuUTME  XKMBOTHbIX.  Cnocobbl
OMJIOOOTBOPEHUSA: HAPY>XKHOE, BHYTPEHHee. NapTeHoreHes.

NHanBmayanbHoe pasBuTME OpPraHn3mMoB (OHTOreHes). OMOPUONOornsa — Hayka o
pa3suTUM opraHnamoB. MopgoreHe3s — ogHa u3 rnaBHbIX Po6eM 3MOPUOIOrNN.
KoHuyenuyms mopgoreHoB n mogenn mopgoreHesa. Ctagun aMmbpuoreHesa XXNBOTHbIX
(Ha npumepe narywkn). OpobneHue. Tunbl pgpobneHuns. JertepMyuHUpoBaHHOE U
HegepmMmuHUpoBaHHoe [pobneHne. bnactyna, Tunbl 6nactyn. OCO6eHHOCTM LPO6NeHns
MaekonuTalowmx. 3apogpllleBble NUCTKK (racTpynsauns). 3aknagka opraHoB U TKaHemn
N3 3apoabilleBbIX NMCTKOB. B3anmHoe BnusiHne 4acTeln passmBaroLLErocs 3apogplia
(ambpuroHanbHas nHAyKuusl). 3aknagka nnaHa CTPOEHUs XKMBOTHOIMO Kak pesynbrar
nepapxmyecknx B3anMOLEeNCcTBMN reHoB. BnuaHne Ha amO6puoHanbHoOe pasBuTue
pasnn4YHbIX (haKTOPOB OKPY>KatoLLEen cpenbl.

PocT n passutne XXnBoTHbIX. [locTambpuroHanbHbIn nepuop,. MNpsimoe n Henpsimoe
passutune. Passutne ¢ Metamopdo30M y 6€CNO3BOHOYHbIX U MO3BOHOYHbIX XXMBOTHBbIX.
Buonornyeckoe 3HaveHne NPSMOro U HENPAMOro pPasBUTUSA, UX PaCNpPOCTPaHeHVEe B
npupoae. Tunbl pocTa XUBOTHbIX. PaKTOPbI PErynAaunn pocTa XXUBOTHbLIX N YenoBeKa.
CTtagum nNOCTSMOPUOHANIBHONO Pas3BUTUSA Y KUBOTHbIX W 4Yenoseka. [lepuopbl
OHTOreHesa 4yenoseka. CTapeHne n cMepTb Kak 61MONorn4eckme npoLeCChbl.

PasamHOXeHVe u passutue pacteHun. l[ametoput un cnopodut. Menos B
>XKN3HEHHOM LmKne pacteHnin. O6pasoBaHme Criop B npouecce mMenosa. [ametoreHes y
pacteHuin. OnaogoTBOPEHNE U  pas3BUTUE pPacCTUTENbHbIX OpraHM3moB. [IBoriHOe
OMNIO4OTBOPEHME Y LBETKOBbIX pacTeHnin. O6pa3oBaHne 1 pas3BuTNE CEMEHN.

MexaHn3mMbl perynsiumMm oOHToreHesa y pacTeHUin N XXNBOTHbIX.

LemoHcTpaunn



MopTtpeThi: C. I HaBawwuH, X. LLInemaH.

Tabnuubl ©n cxembl: «BeretatmBHoe pa3MHOXeHUe», «Tunbl 6ecnonoro
PasMHOXEHUs1», «Pa3MHOXeHMe XxnamuaomoHagbl», «Pa3MHOXEHWe  3BITIEHbI»,
«PasmHOXeHne rmgpbl», «Menos», «XpoMocoMbl», «[ameTtoreHes», «CTpoeHue

ANLUEKNeTKM u cnepmarodonga», «OCHOBHble CTagun OHTOreHesa», «[lpsimoe wu
HenpsiMoe pasBuTuE», «PasBuTne mMamckoro xxyka», «Passutne capaHyn», «Passutune
NArywkmn», «[JBonHOe ONAOAOTBOPEHME Y LBETKOBbIX pacTeHuin», «CTpoeHne CeMsH
OAHOOOSIbHbIX W ABYOOSIbHbIX pPacTeHUn», «XKUSHEHHbIA LMK MOPCKOW KanycCTbl»,
«KN3HEHHbIN UMKN MXxa», «XKN3HEHHbIN LUK ManopoOTHUKAa», «KU3HEHHbIN LK
COCHblI».

O6opynoBaHne: CBETOBOW MUKPOCKOM, MUKponpenapartbl SNLEKNETOK U
cnepmaTto3ongos, Mogesb «LIMKn passutna NaryLwKkn».

JlabopatopHaa pabota «/I3yyeHne CTPOEHUSA TOMOBbIX KJIETOK HA [OTOBbIX
MUKponpenapaTax».

MpakTnyeckas pabota «BbisBneHMe nNpPU3HaAKOB CXoacTBa  3apodbllen
NO3BOHOYHbIX XXVUBOTHbIX>».

JlabopaTtopHas paboTta «CTpoeHne OpraHoB Pa3MHOXXEHUS BbICLUMX PACTEHNIA».

Tema 11. leHeTMKa - Hayka O HacneacTBEHHOCTM U U3MEH4YMBOCTU
opraHusmos

VicTopmna cTtaHOBNEHNA U pas3BUTUS MEHETUKM Kak Hayku. Pabotbl . Mengens, I
ae ®pusa, T. MopraHa. Ponb oTe4eCcTBEHHbIX YY4EHbIX B pa3BUTUM reHETUKN. PaboTbl H.
K. KonbuoBa, H. W. Baesunosa, A. H. benosepckoro, I. [. KapneuyeHko, 0. A.
dununyeHko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIE TEHETMYECKME TMOHATUS U CUMBONbI. [OMOAOrNYHbIE XPOMOCOMBbI,
annenbHble reHbl, ansTepHATUBHbBIE MPU3HAKN, LOMUHAHTHbIN U PELLECCUBHbIN MPU3HaK,
rOMO3UroTa, reTepo3nroTa, YnucTas numHus, rmépugpl, reHotun, deHotun. OCHOBHbIE
MeTOAblI reHETUKMW: rMépnooNorn4ecKnm, LMTONOMMYECKINN,
MONEKYNSAPHO-FEHETUYECKIIA.

LemoHcTpaunn

MopTtpeTol: I MeHngenb, I ge ®pus, T. MopraH, H. K. Konbuos, H. N. Basunos, A.
H. Benosepckun, I. . KapnedeHko, 0. A. dununyenko, H. B. Tumodees-Pecosckui.

Tabnuupl N cxembl: «<MeTofbl reHETUKN», «CXEMbl CKPELLMBAHWNS».

JlabopaTtopHas paboTa «[lpo3odunna Kak 06BbEKT reHETUYECKNX NCCNEOOBaHNN».

Tema 12. 3aKOHOMEPHOCTN HAacNeaCTBEHHOCTU

MoHornépuagHoe ckpewmBaHue. NepBbin 3akKoH MeHaens — 3aKoH egnHoo6pasns
rmépnaos nepBoro nokoneHus. MNMpaswuno gomMmHMpoBaHus. BTopon 3akoH MeHpgens —
3aKOH paclienfnieHna npusHakoB. Liutonorndeckne OCHOBblI MOHOMMOPUOHOrO
cKpewmBaHus. [mnotesa YNCTOTbI raMerT.

AHanmnaupyouwiee ckpewmBaHne. [MPOMEXYTOYHbLIN XapaKTep HacleaoBaHuA.
PacuwenneHne Nnpn3Hakos Npu HEMOSIHOM AOMUHNUPOBAHUN.

OvrnbpngHoe ckpewmBaHne. TpeTuin 3akoH MeHpensa — 3aKOH He3aBMCUMOIro
HacfnegoBaHNA NPU3HaKoB. LinTonornyeckne ocHOBbI AUrMOpUAHOro CKpeLumBaHus.



CuenneHHoe HacnegoBaHne npuadHakoB. Pabotbl T. Moprana. CuenneHHoe
HacneqoBaHWE MEeHOB, HapyLUEHME CLUEMNEeHUs Mexay reHamu. XpoMoCoMHas Teopus
HacneacTBEHHOCTN.

leHeTMka nona. XpOMOCOMHbIA MeXaHu3M onpefeneHns nona. AyToCOMbl U
NONOBble XPOMOCOMbI. [OMOrameTHbIli 1 reTeporaMeTHbii  Mnon. [eHeTudeckas
CTPYKTypa MnonosBbIX XpOMOCOM. HacnegoBaHue NpusHakoB, CLEMNIEHHbIX C MOSIOM.

leHOTMN KaK uenoctHas cuctema. [nenoTponus — MHOXECTBEHHOE AenCTBue
reHa. MHOXeCTBeHHbIn  annenusMm. BzaumopgencTeme  HeannefbHbIX  MEHOB.
KomMmnnemeHTapHoCTb. OnucTtas. MNonumepus.

[eHEeTMYECKNIA KOHTPOMb PasBUTUS PaCTEHUN, XXMBOTHbIX U YENOBeKa, a Takxe
hn3nMoNornyecknx NpPOLLECCOB, MOBEAEHMS M KOTHUTUBHbIX (PYHKUMIA. [eHeTnyeckue
MEXaHU3Mbl CUMOMNOreHe3a, MexaHu3Mbl B3aMMOLENCTBUS «XO3FMH — Mnapasut» wu

«XO3AMH — MUKPOOGMOM». [eHeTM4YecKne acnekTbl KOHTPONAS U WU3MEHEHUS
HacneacTBEeHHON NHopMaLUKN B MOKONEHNAX KNETOK M OPraHn3MOB.
LemoHcTpaunn

MopTtpeTsl: . Mergensb, T. MopraH.
Tabnuubl 1 cxembl: «[lepBbli U BTOPON 3akoHbl MeHpens», «TpeTuii 3akoH

MeHpens»,  «AHanu3vpylollee CKpewmBaHue», «HenonHoe  AOMUHUPOBaHMWE»,
«CuenneHHoe HacneqoBaHMe NPU3HaKoB Yy Apo3odunbl», «[eHeTnka nona», «Kapnotun
yenoseka», «Kapuotun pposodpunbl», «Kapuotun nTuupl», «MHOXECTBEHHbI

annennam», «<BsanmogencTaene reHoB».

O6opynoBaHune: Moaenb ANs AEMOHCTPAUMN 3aKOHOB eanHoobpasuns rmépugos
NepBOro NMOKOMEHNS 1 pPaCLLENIEHNs NMPU3HaKoB, MoLeNb s AEMOHCTPALUNN 3aKOoHa
He3aBUCUMOIo HacnegoBaHUs MPU3HaKoB, MOAeNb ANS AEMOHCTPauUnn CUEnIeHHOro
HacneqoBaHWs NPU3HaKoB, CBETOBOW MUKPOCKOM, MUKponpenapart: «[po3oduna».

lMpakTnyeckaa pabota «/3yveHne pesynstatoB MOHOMMOPULOHONO CKPELLMBaHUS
y OpO30uUsbl».

MpakTnyeckas pabota «M3yveHne pesynstaTtoB AUrMOPULOHOrO CKpewmBaHus y
Apo30dunbl».

Tema 13. 3aKOHOMEPHOCTU N3MEHYMBOCTHU

B3anmopencteme reHotuna wu cpedbl Npu  copmMupoBaHun  heHoTuna.
M3MeHUMBOCTb Mpu3HaKoB. KayecCTBEHHbIE M KOMUYECTBEHHbIE MpPU3HaKn. Buppl
N3MEHYMBOCTU: HEHAcNeCTBEHHAs 1 HacnegCTBEHHAs.

MogudpukaumoHHas  m3meH4ymBoCcTb. Ponb cpegbl B (hOpMUpPOBaHUU
MOANMMKALNOHHON M3MEHYMBOCTU. HopMa peakumm npmnaHaka. BapuaunoHHbii psg v
BapuaunoHHasi kpmeas (B. MoraHHceH). CoricTBa MOgUUKaLMOHHON N3MEHUYNBOCTH.

leHoTUNMYeckass un3MeH4MBOCTb. CBOMCTBA rEHOTUMNYECKON W3MEHYUBOCTU.
Buabl reHOTUNNYECKON M3MEHUYNBOCTU: KOMOUHATUBHAA, MyTaLMOHHaA.

KombuHaTMBHass wu3MeH4YnMBOCTb. Meno3s u nonoBoM npouecc - OCHOoBa
KOMOUHATMBHOW M3MeH4YNBOCTU. Ponb KOMOMHATMBHOW W3MEHYMBOCTM B CO34aHUU
FeHETUYECKOro pasHoobpasuns B Npeaenax ogHoro snaa.



MyTaumoHHass MN3MeH4MBOCTb. Bugpl MyTaumin: reHHble, XPOMOCOMHbIE,
FrEHOMHbIE. CnoHTaHHbIe n NHOYUMPOBaHHbIE MyTauun. AnepHoble n
yutonnasmartundeckue wmytaumn. ComaTmyeckme u nonosble MyTaumn. [puymHbl
BO3HMKHOBEHMS MyTauun. MyTareHbl 1 Ux BANSHNE Ha OPraHM3mbl. 3aKOHOMEPHOCTH
MyTauMOHHOro npouecca. 3aKoH [OMOMOrMYEeCcKUX psgoB B HacNeAcTBEHHOMN
nameHymsocTtn (H.V. BaBunos). BHesspepHas MI3MEHYMBOCTb U HACNe4CTBEHHOCTb.

SnureHeTvika v arNMreHOMUKa, POJIb AMUreHETUYECKUX (haKTOPOB B Hac/e40BaHNN
Y UBMEHYNBOCTU (hEHOTUMNHECKUX MPUSHAKOB Y OPraHU3MOB.

LHemoHcTpaunn

MopTtpeTsl: I. ne ®pus, B. NoranHceH, H. V. BaBnnos.

Tabnuubl 1 cxembl: «Bugbl N”3MeHYNBOCTU», «MogndrnkaumoHHass NUSMEHYNBOCTb»,
«KombuHaTMBHaaA W3MEH4YNBOCTb», «Menos», «OnnogoTBopeHne», «leHeTuyeckne
3aboneBaHuns YenoBeka», «Bugpl myTaunine.

O6opynoBaHue: XuBble U repbapHble 3K3EMMNNAPbl KOMHATHbIX PacTeHUN,
PUCYHKU (hoTorpaduin) XMBOTHbIX C Pa3fNnUYHbIMU BUAAMN N3MEHYNBOCTN.

JlabopaTopHasa pabota «lccnegoBaHne 3aKOHOMEPHOCTEN MOAUMDUKALNOHHOM
N3MeH4MBOCTU. [MoCTpOEeHME BapmaLMoHHOro psiaa 1 BapuaunoHHOW KPUBOn».

MpakTnyeckas paboTta «MyTayum y Apo3odunbl (Ha rOTOBbIX
MUKponpenaparax)».

Tema 14. leHeTUKa YyenoBeka

Kapuotnn 4enoseka. MexayHapogHas nporpamMma uccnegoBaHus reHoma
yenoseka. MeTofpbl U3yYEeHUS FEeHETUKM 4YenoBeKa: reHeanornvyeckuin, 6nmM3HeuoBbIi,
UMTOrEHETUYECKNI,  MONYNSAUMOHHO-CTATUCTUYECKUI,  MONEKYNAPHO-FEHETUYECKNIA.
CoBpemMeHHOE  onpegeneHne  reHotuna: NOMHOMEHOMHOE  CEKBEHNPOBAHUE,
reHoTunupoBaHne, B TOM 4ucne c nomowbto [MUP-ananu3a. HacnegctBeHHble
3aboneBaHns 4enoBeka. [eHHble N XPOMOCOMHble 60fe3Hn 4enoBeka. bonesHu ¢
HACNeOCTBEHHON MpPeApacnonoXEeHHOCTbIO. 3HayeHne MeguUMHCKONW TeHETUKM B
npeaoTBpaLLeHNN n neyeHnn reHEeTUYECKNX 3aboneBaHuin yenoseka.
Meanko-reHeTn4eckoe KOHCYNLTUPOBaHME. CtBonosble KNETKMW. MoHsaTne
«reHETUYECKOro rpysar». OTMYEeCKMe acnekTbl UCCnegoBaHwin B obnactu
pPeOakTMpPOBaHNA reHOMa 1 CTBOMOBbIX KIETOK.

leHeTn4eckne  akTopbl MNOBLILWEHHON  YYBCTBUTESIBHOCTW  YefloBeka K
PU3NYECKOMY 1N XUMNYECKOMY 3arpsiSBHEHMIO OKpy>Xatowen cpegpl. [eHeTndeckas
NPEeApPacrnonoXeHHOCTb YenoBeKa K NaToornsm.

LemoHcTpaunn

Tabnuubl 1 cxembl: «Kapnotun 4enosekar», «MeToabl W3YYEHUA TEHETUKN
YyenoBeka», «[eHeTn4eckmne 3aboneBaHNs YenoBeka».

MpakTnyeckasa pabota «CocTaBneHne n aHanns pogoCOBHON».

Tema 15. Cenekunsa opraHu3moB

LlomecTnkaumsa n cenekums. 3apoxxgeHne cenekumm n goMmecTtukaumn. Yyenve H.
. BaBunoBa o LleHTpax NpOUCXOXXAEHUA M MHOroo6pasns KymnbTYPHbIX pPacTEHWMN.
Ponb cenekuun B co3gaHumM COPTOB pacTeHM M nopopn >XMBOTHbIX. CopT, nopona,



lWTaMM. 3aKOH TOMOJIOTMYECKUX PSOOB B HacneacTBeHHon wuamenqmsoctn H. .
BaBunnoBa, ero saHa4eHmne gnsi CenekumMoHHom paboTbl.

MeTogbl cenekumoHHon paboTbl. VICKYCCTBEHHbIN OT6OpP: MaccoBbi 1
NHOVBUAYaNbHbIN. 3Tanbl KOMOMHAUWOHHOW cenekunn. VcnbitaHne npounssoguTenei
no notomcTy. OTOGOP NO MEHOTUMY C NOMOLLbIO OLLEHKM (DeHOTUNa NoToMcTBa N OTOOP
No reHoTuny ¢ nomouwbio aHannsa OHK.

VICKyCCTBEHHbIN MyTareHe3 Kak MeTof CENEKUMOHHON paboTbl. PagnaunoHHbIn 1
XUMUYECKNA MyTareHe3 Kak WCTOYHUK MyTauunh Yy KynbTYpPHbIX )OpPM OpraHn3mos.
Vicnonb3oBaHne reHOMHOro pefakTUpoBaHUA U METOO0B peKoMOunHaHTHbIX OHK ona
NONyYEeHNs NCXOQHOro MaTtepuana onsa cenekuumn.

MonyyeHne nonvnnongos. BHyTpusuaosas rmbpuansaums. bnmskopoacteseHHoe
cKpewmBaHue, WM WHOpUOUHT. HepopCcTBEHHOE CKpelwvBaHue, Wnn ayTopuaNHT.
leTepo3nuc n ero npudnHbl. Mcnonb3oBaHue retepos3uca B cenekuynn. OTtganéHHas
rmépungnsaumns. [lpeopgoneHne 6ecnnoguss MeXBUOOBbIX rMOpuaoB. [ocTmkeHus
cenekuumn pacTeHumn N XXNBOTHbIX. «3e1EHasi PeBOIIOLNST».

CoxpaHeHne N N3y4eHUe FeHETUHECKUX PECYPCOB KYSBTYPHbIX PaCTEHUN U KX
ONKNX POoOMYen ans co3gaHns HOBbIX COPTOB U MMOPUOOB CEIbCKOXO3SANCTBEHHbIX
KYNneTyp. U3y4eHue, coxpaHeHne U yrpaB/ieHNWe reHETUYECKUMU pecypcamm
CEJIbCKOXO3SNCTBEHHbIX W [POMbIC/IOBbIX ~ XUBOTHbIX B LIENISIX  YJYYLLIEHUS
CYLLECTBYIOLUMX W CO3[JaHVs HOBbIX [10PO4, JIMHWA U KPOCCOB, B TOM 4YUC/IE C
PUMEHEHNEM COBPEMEHHbLIX METOLOB Hay4YHbIX WUCCEQOBaHWM, NepenoBbiX vUgeun u
repcrneKTUBHbIX TEXHOIOMMN.

LemoHcTpaunn

MopTpeTbl: H. . Basunos, N. B. MuuypuH, I. [l. KapnedeHko, I1. 1. JIykbsiHeHKO,
b. J1. Actaypos, H. bopnoyr, . K. bensies.

Tabnuubl 1 cxembl: «LleHTpbl MPONCXOXXOEHNS N MHOroobpasusi KynbTYPHbIX
pacTeHnin», «3aKOH TOMOJIOrMYECKMX PSAOB B HACNEOCTBEHHOW W3MEHYMBOCTU»,
«MeTogbl cenekumm», «OTganéHHasa rmépuansauus», <MyTtareHes».

JlabopaTtopHasa paboTta «/I3ydyeHne COPTOB KyNbLTYPHbIX PacTeHUn WM Mopog
OOMaLLHNX XXNBOTHbIX».

JlabopatopHas paboTta «/13y4yeHne MeToqoB cenekunm pacTeHnin».

MpakTnyeckas paboTa «[prBMBKa pacTeEHNIN».

OkcKypcens «OCHOBHbIE METOAbLI U OOCTUMIKEHUSI CENEKLMN PACTEHUIN N XKNBOTHbIX
(Ha CenekUMOHHYI CTaHUMIO, MSIEMEHHYI (hepmMy, COPTOUCMbITATENbHbBIA Y4aCToK, B
TEMNNNYHOE XO3ANCTBO, B labopaTopuio arpoyHUBEPCUTETA UNN HAYHHOIO LIEHTPA)>.

Tema 16. BnorexHonorusi u cuHTeTU4ECKas 6uonorus

O6beKTbl, UCMOMb3yeMble B BMOTEXHOMNOMNN, — KNETOYHbIE U TKAHEBbIE KYNLTYpPbI,
MUKPOOPraHn3Mbl, NX XapaKTepucTuka. TpagmunoHHas OOTEXHOSOMNS:
xneboneyeHue, nony4yeHve KNCMOMOJOYHbIX NPOAYKTOB, BUHOOENNE.
Mukpobuonorndeckuin  cuHTe3. OO6beKTbl  MUKPOOUONOTMYECKUX  TEXHOSOMNN.
lMponssoacTeo 6enka, aMMHOKUCOT U BUTAMUHOB.



CospgaHne TEXHONOMMN 1 WNHCTPYMEHTOB LENEHaNpPaBfieHHOro W3MEHEHUS W
KOHCTPYMPOBAHUA MEHOMOB C LENbio MOMy4YeHUss OpraHu3mMoB U NX KOMMOHEHTOB,
Cofep XalUnx He BCTpevaroLmecs B Npupoae GUOCUHTETUYECKNE MY TMW.

KnetoyHass uHxXeHepusi. MeToabl KynbTypbl KNETOK W TKaHeEW pacTeHun u
XXUBOTHbIX. KpnobaHku. ComaTtnyeckasa rmbpmansaumns 1 ComaTtn4eckum amopuruoreHes.
Vicnonb3oBaHne rannongoB B Cenekuuun pacTeHuin. [lonyvYeHne MOHOK/IOHAa/IbHbIX
aHTuTenN. Vicrnonb3oBaHNe MOHOK/IOHA/IbHbLIX W MOJINKIIOHA/IbHbBIX aHTUTE B MEAULMHE.
VIckyccTBEHHOE OMnnoaoTBOPEHME. PEKOHCTPYKUMS SANLEKNETOK W KIOHMPOBaHME
XKMBOTHbIX. MeTog TpaHcnnaHTaumm spaep KNeToK. TexHosoruy  0340pPO0B/EHUS,
KYy/IbeTUBAPOBAHUS U MUKDOKJ/IOHA/IbHOrO  Pa3MHOXKEHUSI  CEJIbCKOXO3SNCTBEHHbIX
KyNIbTyp.

XpOMOCOMHass W” reHHass WHXeHepus. VICKYCCTBEHHbI CUHTE3 reHa WU
KOHCTpynpoBaHne pekoMbuHaHTHbiXx [OHK. CosgaHue TpaHCreHHbIX oOpraHu3MoB.
[OCTXEHNA 1 NepCneKTMBbl XPOMOCOMHOW U FEHHON MHXEHepUn. JKONorndeckne um
aTnYecKne Npoobnembl FrEHHOW NHXEHEPUW.

MenununHckne 6UOTEXHOSOrNI. NocTreHoMHas umdpposas MeaunumHa.
MUP-guarHocTuka. MeTabonoOMHbIN aHann3, FeHOLEHTPUYECKUI aHanu3 npoTeoma
YyenioBeka ANs OLEHKN COCTOSHUSI ero 340poBbs. icnonb3oBaHne CTBONOBLIX KIETOK.
TapretHaa Tepanuna paka. 3D-6uounHxeHepuss gns paspaboTkn yHOAaMeHTaNbHbIX
OCHOB MEOMUUHCKNX TEXHONMOrMnm, CO30aHUS KOMMMEKCHbIX TKaHel CoYeTaHneM
TEXHOMOrMN TPEXMEPHOro OUOMNPUHTUHra K ckaddonguHra gna peweHnsa 3apad
nepcoHanM3npoBaHHON MEQULIHDI.

CospgaHne BEKTOPHbIX BaKUUH C LENbo 06ecneyeHns KOMOMHNPOBAHHOW 3aLmUTbI
oT BO3GyaunTenen OPBW, yCTaHOBMEHNE MONEKYNAPHbIX MEXaHN3MOB
dyHKUnoHnpoBaHna PHK-cogepxxawmx BUpPYCcOB, BbI3blBaOWMX OCOO60 oOnacHble
3aboneBaHnst YenoBeKa 1 XXNBOTHBbIX.

IlemoHcTpaunn

Tabnuubl 1 cxembl: «/lcnonb3oBaHNe MUKPOOPraHM3MoB B MPOMbILLIEHHOM
NPoOn3BOACTBE», «KneToyHas nHxXeHepus», «[eHHas HXeHepns».

JlabopaTtopHas paboTta «M3y4eHne 06bLEKTOB BMOTEXHONOMNN».

MpakTnyeckas pabota «[lonyyeHne MONOYHOKMCbIX MPOLYKTOB».

OKCcKypcua  «buotexHonorms -  BaxKHeWwass  npousBoauTenbHas  cuna
COBPEMEHHOCTU (Ha BMOTEXHONOMMYECKOE NPON3BOACTBO)>.

11 KNNACC

Tema 1. 3apoxpaeHue n pas3BuTUE IBOJIIOLMOHHBIX MNpPeACTaB/ieHUA B
6uonorun

oBonounoHHaa  Teopus Y. [JapsBuHa. [1pegnocbinkm  BO3HUKHOBEHUS
AapBuHU3Ma. 2KnusHb 1 Hay4Has gesatenbHocTb Y. [apsuHa.



OBmxywime cunbl asonoumm Buaos no Y. [JapBuHy (BbiICOKask MHTEHCUBHOCTb
PasMHOXEHWST  OpraHM3MOB,  HaACNeACTBEHHas  U3MEeH4YMBOCTb, Oopbba  3a
CYLLIECTBOBaHNE, ECTECTBEHHbIN U UCKYCCTBEHHbIN OTOOP).

OdopmneHne cuHTeTmyeckon Teopumn asonouun (CTI). HenTpanbHas Teopus
asonoumn. CoBpeMeHHas 3BOSIIOLMOHHAA 61onorng. 3Ha4yeHne 3BONMIOLMOHHON Teopuin
B ()OPMUPOBAHNN €CTECTBEHHO-HAYYHOW KapTUHbI MUPA.

LemoHcTpaunn

MopTpeTbl: Apuctotenb, K. JluHHen, XK. B. Jlamapk, 3. XK. CeHnT-Unep, XK.
KioBbe, Y. OapsuH, C. C. YetBepukos, W. N. LLmanbrayseH, k. XongenH, . K.
Benses.

Tabnuupl n cxembl: «Cuctema xuson npupogpl (no K. JInHHeto)», «JlecTHuua
XuBblx cyuwects (no Jlamapky)», «MexaHu3am GOpMUPOBaHNA MNPUCMOCOBAEHU Y
pacTeHUn n >XMBOTHbIX (Mo Jlamapky)», «KapTa-cxema maplipyTta nyTtewecTtsusa Y.
HapBuHa», «Haxogkn Y. OapsuHa», «PopMbl 60pbbbl 3a cyLlecTBOBaHue», «[lopoabl
ronyben», «MHoroobpasne KynbTypHbIX OpPM KanycTbl», «[lopogbl AoMallHUX
XXMBOTHbIX», «Cxema o6pasoBaHust HOBbIX BuaoB (no Y. [dapsuHy)», «Cxema
COOTHOLLEHNST ABWXKYLLUMX cun aBoaounmn», «OCHOBHbIE MONOXEHUA CUHTETUYECKOW
TEoPUN IBOSIOLNN».

Tema 2. MukpoaBonouusa n eé pesynbraTthbl

Monynauma Kak anemeHTapHas eguHuua asonounn. CoBpeMeHHble MeTonpl
OLUEHKN rEeHEeTUYECKOro pasHoobpasnsi W CTPYKTypbl nonynsauui. W3meHeHue
reHopoHAa nMonNynAUUM  Kak  3fIeMEHTapHOe  3BOJMIOLMOHHOE  siBfieHMe. 3akoH
reHeTn4eckoro pasHoBecus [x. Xapgu, B. BanH6epra.

nemMeHTapHble akTopbl (ABVXKYLUME CuUnbl) 3Bonoumnn. MyTaumMOHHbIA npoLecc.
KoMbuHaTMBHas W3MEHYMBOCTb. [pend reHoB — clyYaillHble HeHarnpasfeHHble
N3MEHEHNA 4YacToT annened B nonynauusax. JddekT ocHoBatens. JIggexT
OyTbIZIOYHOro ropnbiluka. CHUKEHNEe FeHETUYECKOro pa3Hoobpasns: MpUYuHbI U
cnegereus. lposiBneHne aggekta apeviha reHoB B OONbLUNX U MasibiX MOMYSLmsX.

Mwurpauunn. N3onsaums Nonynauni: reorpaduyeckas  (NPOCTPaHCTBEHHAas),
ouonornyeckas (penponyKTneHas).

EcTecTBeHHbIN OTOGOP - Hanpasnsawowmm daktop asoaoumn.  Dopmebl
€CTECTBEHHOIO oTtbopa: OBVDKYLLINIA, CTabUNUINPYHOLLNIA, paspblBatoLLUN

(auspynTmBHbIN). [Monoson oOT60OpP. BO3HMKHOBEHVWE K 3BOAOUUA COLNANIBHOIO
noBeAeHNSA XXNBOTHbIX.

MpucnocobneHHoCTb opraHn3moB Kak pesynsTtart MUKPO3BOJIOLNN.
Bo3HVMKHOBEHME MPUCNOCO6GNEHUI Y opraHn3mMoB. ApomMopdo3bl U mnamnoaganTauun.
[MpuMepbl NPUCNOCOBGAEHNA Y OpPraHU3MoB: Mopdonorndyeckune, OU3NONOrnyeckume,
BMoxnMmn4yeckue, noBefeH4YecKue. OTHOCUTENBHOCTL NpPUCNOCOBIEHHOCTM
OpraHn3moB.

Buao, ero kputepum un  CTpyKTypa. BupgoobpasoBaHne Kak peaynbraT
MUKpoasontounn. Naonaumsa — knodeson akTtop BugoobpasosaHna. [yt n cnocobsbl
BMA006pPa30BaHUSA: anfonarpu4eckoe (reorpacuyeckoe), cumnaTpuyeckoe



(akonornyeckoe), «MrHoBeHHoe» (monunnongusauuns, rmépuamsauns). OnntenbHOCTb
9BOJTIIOLMOHHBIX MPOLECCOB.

MexaHun3mbl (hopMUpPoBaHMS BUONOrM4YeCcKoro pasHoobpasus.

Ponb 3BonoOUNOHHON 6uonorm B paspaboTke Hay4YHbIX METOOOB COXPaHeHWs
6nopazHoobpasnsa. MUKPOIBOMOUMS U  KOIBOMOUMS MapasntoB U KX XO3AEB.
MexaHnambl (POpMNPOBaHMS YCTOMHYMBOCTU K aHTMOMOTUKaM 1 Crnocobbl 60pbbbl C
HENn.

IlemoHcTpaunn

MopTpeThl: C. C. YeTtBepukos, 3. Manp.

Tabnuubl n cxembl: «MyTaumMoHHas N3MEHUYNBOCTb», «[onynsaunoHHast CTpyKTypa
Bnga», «Cxema nposiBNeHMs 3akoHa Xapgu-BanH6epra», «[BuKywime Cunbl
aBonoUMn»,  «IKoNorm4eckas  um3onauma  nonynsumin - ceBaHCKOW  chopenn»,
«[eorpacuryeckas M30nAUMA NUCTBEHHULbI CUOUPCKON U NNCTBEHHULbI LAYPCKOW»,
«[lonynsauMOHHbIE BOJSHbI YMCIEHHOCTM XULLHUKOB U XXepTB», «Cxema pencTsus
€CTeCTBEHHOro oTbopa», «PopmMbl 60pbLOLI 3a CyLleCTBOBaHME», «/IHOyCTpuanbHbI
MenaHmsm», «KuBble WNCKoNaemble», «[1OKPOBUTENbCTBEHHAs OKpackKa >XMBOTHbIX»,
«[lpegynpexpaowias okpacka >KMBOTHbIX»,  «Duauonorndeckue aganrtauum»,
«[1pncnocob6seHHOCTb OpraHM3mMoB U €€ OTHOCUTESIbHOCTb», «KpuTepun Buga»,
«Bugpl-gBonHnkun», «CTpyKTypa Buaa B npupope», «Cnocobbl BNOoO6pasoBaHUSA»,
«[eorpacunyeckoe BuOoob6pas3oBaHMe TPEX BUOOB NaHAblWen», «IDKONOrnN4Yeckoe
BngoobpasoBaHne BUOOB CUHUL», «[lonunaoungbl pacteHun», «KamnyCTHO-pedeyHbIin
rmopug».

O6opypoBaHne: repbapun pacTeHUin, KOMNEKLMM HaCEeKOMbIX, Yydena nTuy u
3Bepen ¢ npumMepamu pasnydHbIX MPUCROCOBNEHUI, Yyyena NTuy u 3Bepent pasHbIX
BNWOOB, repbapuyn pacTeHun OnmM3Kux BuOOB, 0OPa30BaBLUMXCA PasINYHbIMUK
crnocobamu.

JlabopaTtopHas paboTta «BbisiBneHne namMeH4nBoCcTr y 0Coben ogHOro Bnaa.

JlabopaTtopHasa pabota «[lpucnocobneHnsa opraHN3MoB U WX OTHOCUTENbHAasA
Lenecoobpas3HoCTb».

JlabopaTtopHas paboTta «CpaBHeHe BUOOB NO MOPMONOrM4eCKOMY KPUTEPUIO».

Tema 3. MakpoaBonouusa n e€ pe3ynbtaTbl

MeToabl n3y4eHus makpoasonounn. [laneoHTonornvyeckne MeTodpl U3y4eHus
asontoumn. NepexogHble PopMbI N PUoreHeTUYeCcKne psabl OpraHM3MoB.

Buoreorpadunyeckne metoabl nsydeHnsa asontounn. CpasHeHne nopsbl N dayHbl
MaTepPMKOB K OCTpoBOB. Bbuoreorpacduyeckne obnactn 3emnn. Buapl-aHOEMUKK ©
PENVKTI.

IMOPUONOrMYecKme ” CpaBHUTENIbHO-MOPMONOrn4eckne MeToabl U3YyYeHUs
aponounn. [eHeTu4ecKne MexaHu3Mbl SBOMIOUMM  OHTOreHesa U MNosABNEHUs
9BOJIOLUMOHHbBIX HOBLUECTB. [OMOMOrMYHbIE M aHasIorMyHble opraHbl. PyanMeHTapHble
opraHbl 1 ataBu3mMbl. MoneKynsapHO-reHeTu4ecKkune, BMOXUMNYeCcKne N MaTemaTmnyeckmne
MeToAdbl U3y4eHusi sBonoumMn.  [omonornyHble reHbl. CoBpeMeHHble  MeToabl
NOCTPOEHNS (OUNOrEeHETUHECKUX AEPEBLEB.



XpOMOCOMHbIE MyTaLuMn N 3BOSIOLMS FTEHOMOB.

O6wpme 3aKoHOMepHOCTU (NpaBwuna) asonounn. [puHUMM CMeHbI QYHKUNN.
HeobpaTtumocTs aBonouun. AganTtuBHas paguaums. HepaBHOMEpPHOCTb TeMnoB
3BOAIOLNN.

LlemoHcTpaunn

MopTtpeTtsl: K. M. Bap, A. O. Kosanesckun, ®. Mionnep, 3. lekkenb.

Tabnuupl 1 cxembl: «DUNOreHETUYECKMI PS4 nowagn», «ApXeornTepuKe»,
«3Bepo3ybble swepbl», «CTterouedansl», «PuHNoutbl», «CeMeHHble ManopOTHUKN»,
«buroreorpadgudeckune 3oHbl 3emMnun», «[pend KOHTUHEHTOB», «PennkTbl», «HavyanbHble
cTagum SMOPUOHANBbHOIO Pas3BUTUSA MO3BOHOYHLIX >XMBOTHbIX», «[OMONOrnYHbIE |
aHanornyHble opraHbl», «PygumMeHTbI», «ATaBU3MbI», «XpOMOCOMHbIE HABOPbI YeNnoBeKa
N wuMnaH3e», «[MnaBHble HanpasneHna aBonoumn», «O6lmne 3aKOHOMEPHOCTU
3BOSIOLNN».

O6opypoBaHne: Konnekuun, repbapun, MyNs>KM  NCKOMAEMbIX OCTaTKOB
OpraHn3mMoB, MyNs>KM FOMOJSIOMUYHbIX, aHaNOrM4YHbIX, PYAUMEHTAPHbIX OPraHoB U
aTaBMU3MOB, KOMIEKLMN HACEKOMbIX.

Tema 4. NMpouncxoxxpgeHne n passuTue XXU3Hu Ha 3emne

Hay4dHble rmMnoTe3bl MPOUCXOXKOEHUA >XU3HM Ha 3emne. AbGuoreHes w
naHcnepmus. [oHayyHble npeactaBfieHMs O 3apOoXKAEHUUM XXU3HU (KpeauroHU3M).
[MnoTe3a NOCTOAHHOrO CaMo3apOXXAEHUS XXN3HU U eé onpoBep)XeHne ornbitamn O.
Peguw, J1. CnannaHuanw, J1. Nactepa. NpouncxoxxaeHne XXnsHm n actpoobmnonorus.

OcHoBHble 3Tanbl HeopraHmyeckon aponouuun. lNnaHeTtapHas (reonorn4eckas)
aponoums. Xummyeckasi aBoitoumsi. AGMOreHHbIN CUHTE3 OpPraHMYecKnx BELecTB n3
HeopraHndeckux. OnbiT C. Mwunnepa wn [ KOpu. O6pasoBaHue noAMMepoB U3
MoHoMepoB. KoauepsaTHaa rmnotesa A. V. OnapuHa, runotesa nepBmMyHOro 6ynboHa
k. XongenHa, reHetndeckas runotesa . Ménnepa. Pn6osnmebl (T. Yek) n runortesa
«mupa PHK» Y. Tunbepta. dopmupoaHne membpaH 1 BO3HUKHOBEHNE MPOTOKNETKMN.

Nctopua 3emnn n metogbl eé nay4veHus. ickonaemble opraHM4ecKne ocTaTkMu.
leoxpoHonorus n eé Metogpl. OTHOCUMTENbHAs W abCOMAKTHAas rEeOXPOHOSOrKS.
leoxpoHonormnyeckas wkana: 30Hbl, 3pbl, Nepuoabl, ANOXN.

HayanbHble aTanbl opraHuMyeckon asonounn. NoseneHne n 3BonOUNA NepBbIX
KNeToK. dBoniouma metabonuama. Bo3HUKHOBEHME nepBbiX akocucTeM. CoBpeMeHHbIe
MUKPOOHbIE GMOMNNEHKN Kak aHanor nepsbix Ha 3emne coobuwecTts. CTpoMaTonnThbl.
MpoKapnoTbl N 3yKapuoThbl.

MpouncxoxpgeHne 3yKapuoT (CMMOUOreHes). OBOSIOLMOHHOE MPOUCXOXKAEHNE
BMPYCOB. NMponcxoXxaeHne MHOMOKNETOYHbIX OPraHM3mMoB. BO3HMKHOBEHNE OCHOBHbIX
FPYNN MHOMOKNETOYHbIX OPraHN3MOB.

OcHoBHbIE 3Tanbl 3BOMOLMM BbICWNX pacTeHnin. OCHOBHble apoMOpPdO3bl
pacTteHuin. Bbixog pacTteHmin Ha cywly. [losiBneHne cnopoBbIX pacTeHU N 3aBOeBaHNE
nmun cywn. CeMmeHHble pacTeHns. NponcxoxxaeHne LBETKOBbIX PaCTEHWIA.

OcHoBHble 3Tanbl 3BOMOLUUN  XKMBOTHOro Mupa. OCHOBHble apomMopo3bl
XXNBOTHbIX. BeHackas dayHa. KeMOpuinckunii B3pbiB — NOSABNEHNE COBPEMEHHbIX TUMOB.



[MepBble xopaoBble >KMBOTHble. 2KM3Hb B BOOE. OBOMOUUSA  MO3BOHOYHbIX.
MpoucxoxgeHne amnbun n pentunuin. MNponcxoXxgeHne MaekonuTalwmx U NTuL.
MpuHUMN KntoyeBoro apomopdosa. OcBoeHMe 6eCNO3BOHOYHBIMM M MO3BOHOYHbLIMI
>XKNBOTHbIMM CYLLIN.

PasButune XXn3Hm Ha 3emne rno apam 1 nepuogam: apxem, NpoTepo3omn, Naneo3on,
Me30301, KanHo3on. Obwas xapakTepucTmka Knmmara U reofslorm4eckmnx npoLeccos.
[MosiBneHne 1 pacuBeT XapaKTepHbIX OpraHM3MoB. YrneobpasoBaHue: ero ycroBsus n
BMUSIHNE Ha ra3oBbli COCTaB aTtMocdepbl.

MaccoBble BbIMUpPaHUS — 3KONOrMYeckne Kpuaucbl npownoro. [MpuymHbl ©
CNefCcTBNSA MaccoBblX BbiMUpaHU. COBPEMEHHBIN 3KOMOMMYECKUN KPU3WUC, €ero
ocobeHHocTU. [Npobnema coxpaHeHus 6uopa3Hoobpasns Ha 3emrne.

CoBpemMeHHass cuctema opraHudeckoro mupa. [MpuHUunbl Knaccudmrkaumm
opraHn3amoB. OCHOBHbIE CMCTEMATMYECKINE rPYyNMbl OPraHN3MoB.

IlemoHcTpaunn

MopTtpetbl: ®. Pean, J1. CnannaHuanwu, J1. lactep, N. WN. Me4Hukos, A. W.
OnapuH, k. XongenH, . Ménnep, C. Munnep, I. KOpu.

Tabnuupl n cxembl: «Cxema onbita ®. Pegn», «Cxema onbita J1. lNMactepa no
N3YYEHMIO CaMO3apoXKAeHnsa Xn3Hu», «Cxema onbita C. Munnepa, . KOpu», «3Tanbl
HeopraHNn4ecKon asonounn», «feoxpoHonormyeckas Lkana», «HadanbHble 3Tanbl
opraHmyeckon aponoumm», «Cxema o6pas3oBaHMs dyKapuoT MYyTEM CUMOMOreHesa»,
«Cuctema >meon npupodbl», «CTpoeHne Bupyca», «ApoMopdo3bl pPaCTEHWNN»,
«PuHnodutbl», «OQHOKNETOYHbIE BOOOPOCIN», «MHOrOKNeTo4YHble BOQOPOCAn», «Mxun»,
«[ManopoTHNKK», «[ofocemMeHHble pacTeHns», «OpraHbl LBETKOBbIX pacTeHun», «<Cxema

pPasBuUTUS  XKMBOTHOMO  Mupa», «ApOMOP(O3bl  >XXMBOTHbIX»,  «[lpocTenwune»,
«KnLe4yHononocTHbIE», «[1nockne 4yepBU», «YneHncToHorne», «PbIbbI»,
«3eMHOBOAHble», «[1pecMblikatowmecs», «[tnypl», «Mnekonutalowme», «Passutune

XXN3HN B apxenckon ape», «PasButue >XMU3HW B MPOTEpO30UCKON ape», «Paszsutue
>KU3HW B Maneo3oncKon ape», «PasButne XnM3HM B Me3030MCKON 3dpe», «Passutne
>KN3HN B KANHO30WCKON ape», «COBPEMEHHas CUCTeEMA OPraHNYeCKoro Mmnpa».

O6opypoBaHne: repbapuM  pacTeHUn  PasnnMYHbIX  OTAENOB,  KOANEKUUU
HaCeKOMbIX, BMaXKHble MpenapaTbl >XMBOTHbIX, PaKOBMHbI MOJIIIOCKOB, KOMNEKLMN
NIMOKOXMX, CKENeTbl MO3BOHOYHbLIX >XWBOTHbIX, Yydena MTuL U 3BEpPeWn, KOMneKuun
OKaMEHEeNOoCTeN, MNOME3HbIX  WCKOMAeMbIX, MYNS>KU  OpraHM4Y4ecKuUx  OCTaTKoB
OpraHn3moB.

BupTtyaneHas na6opatopHas pabota «MopgenuposaHne onbitoB Munnepa—Hpwu
NO WN3y4eHUO abuOreHHOro CUHTe3a OPraHUYeCKUX COEAMHEHNA B NEPBUYHHON
aTMocepe».

JlabopatopHas pabota «/3y4eHne n onncaHne NcKonaembiXx OCTaTKOB APEBHUX
OpraHn3mMoB».

MpakTnyeckas pabota «3yyeHne OCOBGEHHOCTEN CTPOEHUS PacTEeHUN pPasHbIX
OTOENoB».



MpakTudeckas pabota «M3y4eHne OCOBEHHOCTEN CTPOEHUS MO3BOHOYHbIX
>KNBOTHbIX>.

Tema 5. NMpouncxoxaeHne YenoBeka — aHTPOMNoOreHes

Pazgenbl n 3agayun aHtpononorun. Metogbl aHTPOMNONOr .

CtaHoBneHne npencTaBneHUn O MPOUCXOXKOEHUN YenoBeKka. PenurnosHbole
BO33peHuns. COBPEMEHHbIE Hay4YHbIE TEOPUM.

CxoAacTBO 4enoBeka C >XUBOTHbIMU. CUCTEMATUHECKOE MONIOXKEHNE YeNoBeKa.
CeBuaeTtenbcTBa CXOACTBA YENOBEKA C XKMBOTHbLIMU: CPaBHUTEIbHO-MOPdONornyeckmne,
aMbpuronormyeckme, Gusnonoro-buoxmmMmnyeckne, noesegeHyeckmne. OTnnHNSa Yenoseka
OT >KMBOTHbIX. [1psIMOXOXXOEHME N KOMMMEKC CBA3aHHbIX C HAM Npu3HakoB. Passutne
FOTOBHOMO MO3ra 1 BTOPOW CUrHaNIbHOWN CUCTEMBI.

OBvXyuwme cunbl (pakTopbl) aHTpornoreHesa: 6MONOrnMYeckue, coumasbHble.
CooTHOLLEHME BMONOMNYECKNX U coumanbHbIX (pakTOpOB B aHTPOMOreHese.

OcHoBHble cTagun aHTpornoreHesa. PaHHMe 4enoBekoobpasHble 06e3bsiHbI
(NPOKOHCYMbI) U pPaHHME MNOHrMObl — ObLMe NPEOKU YenoBeKOOOpasdHbiX 06E3bsH ”
nogen. AsCTpanonuTeknm — OBYHOrME NPenKu nopen. Yenosek ymenbi, nepsble
N3roTOBMIEHNS OPYyAMM TpyAa. YenoBek MpsMOXOOALUMA M NepPBbIA BbIXOL, Ntogein 3a
npegenbl Adpukn. Yenosek rengenbbeprcknin — obwmun Npegok HeaHaepTanbCKoro
4yenoBeKa W 4YenoBeka pasyMHOro. YenoBek HeaHOepTanbCKWA Kak Bua Noaen
XONogHOro Knumarta. Yenosek padyMHbIi COBPEMEHHOIO TUMNa, LEHNCOBCKNIA YENOBEK,
OCBOEHME KOHTUHEHTOB 3a npegenamMmn Adpuku. lNaneoreHeTnka n naneoreHoMuKa.

OBOSOLMS COBPEMEHHOINO 4enoBeka. EcCTecTBeHHbI OTO6OP B NOMyNAUMAX
yenoseka. MyTaumoHHbIn npouecc u nonmmopduam. MNonynsaumoHHble BonHbI, apend
FeHOB, MUrpaunsa n «a(peKT oCcHoBaTeNs» B MOMNYNSALUNAX COBPEMEHHOIO YenoBeKa.

Yenoseyeckne pacbl. [loHaTMe o pace. bonbwne pacbkl: esBponeongHas
(eBpasuiickas), aBcTpano-HerpongHas (ekBaTopuanbHas), MOHronovngHas
(a3natcko-amepukaHckas). Bpems n nyTM pacceneHus 4YenoBeka MO MnaHeTe.
EguHcTBO 4yesloBe4YeCKnxX pac. Hay4Has HECOCTOATENbHOCTL  pacu3ma.
MprcnocobneHHOCTb YenoBeKa K pasHbIM YCNOBMAM OKpYy>Katowein cpenbl. BnnsaHne
reorpadudeckon cpeabl 1 gpenda reHoB Ha MoOpdONornio 1 MU3NOIOrnN0 YenoBeKa.

MexgucunnnmHapHble MeTodbl B husn4eckonm (6nonorn4eckomn) aHTpononornu.
OBOJIIOLUMOHHAsA aHTPOMoNorus 1 NaneoaHTPOMoNorna YenoBevYecKnx Mnonynsaumm.
BuocounaneHble wnccnegoBaHus npupodbl 4YenoBeka. lVccnepoBaHne KO3BOMOLMU
O1010MMHYECKOro 1 CoLMNasnibHOro B YenoBeEKe.

LemoHcTpaunn

MopTtpeThl: Y. OapsuH, J1. Jlnkn, 4. A. Poruncknin, M. M. lepacnmos.

Tabnuubl n cxembl: «MeTogbl aHTpononornn», «[ONOBHOM MO3r YenoBeEKa»,
«4enoBekoobpasHble 006e3bsiHbl», «CKenet 4YenoBeka W CKEeNeT LWUMNaH3e»,
«PyonmeHTbl 1 aTtaBu3Mmbl», «[BMXyLUME CUMbl aHTPOMOreHe3a», «OBOMOLMOHHOE
APEBO 4enoBekar, «ABCTPanonnTek», «4enoBek ymenbin», «4enoBek npamMoxogaLnns,
«[leHncoBcknin 4yenosek» «HeanpgepTanbupl», «KpomMaHbOHUbI», «[1pegkun yenoseka»,
«3Tanbl 3BONOLNN YenoBeKa», «Pacbkl yenoseka».



O6opynoBaHne: MynspkKuM OKaMeHeNocTen, NPegMeToB MaTepuanbHON KynbTypbl
NPenKkoB 4YenoBeka, penpoaykuum (dotorpacdpum) KapTuH € MUGONOrMYECKUMU 1
ONGNENCKUMN  CIOXKETaMN  MPOUCXOXAEHMUS  YenoBeka, oTtorpacpmm  Haxogok
MCKOMaeMbIX OCTaTKOB YesioBeKa, CKeNeT 4esioBeka, Mogeflb 4epena 4Yenoseka U
Yyepena LWMMNaH3e, Mofeflb KUCTU 4YefloBeKa M KUCTU WumMnaH3e, Mogenu Topca
NpeaKoB YenoBeka.

JlabopaTopHasa paboTa «/3yyeHne 0COBGEHHOCTEN CTPOEHUS CKeneTa YenoBeka,
CBSI3aHHbIX C MPSMOXOXXAEHNEM>.

MpakTnyeckas paboTa «M3yveHne aKonorn4ecknx agantaumm Yenosekar.

Tema 6. OJOkonoruss - Hayka O B3aMMOOTHOLUEHUSIX OPraHM3mMoOB W
HafoOpraHN3MeEHHbIX CUCTEM C OKpPYXKaloLen cpepon

3apoxgeHve 1 passutne skonorun B Tpygax A. l'yméonbara, K. ®@. Pynee, H. A.
CeBepuoBa, 3. lekkens, A. TeHcnu, B. H. CykauyéBa. Pasgenbl n 3agaym 3Konoruu.
CBs3b 9KONOrnn ¢ ApyruMmn Haykamu.

MeTogbl akonorun. [loneBble HabNOOeHUS. JOKCNEPUMEHTbl B 3KOMOMUK:
npupoaHble ©n  nabopatopHble. MopgenvpoBaHne B  3Konorun.  MOHUTOPUHI
OKpY>KatoLLeln cpeabl: NOKasbHbI, PErMOHanbHbIA 1 rMo6anbHbIN.

3HayeHne  IKOMOMMYECKUX  3HAHWA  ONa  YenoBeka.  JKosorn4eckoe
MUPOBO33pPEHME KaK OCHOBa CBA3eW 4efnioBeyectsa C npupogon. dopmmposBaHme
9KONOrM4EeCKON KyNbTypPbl U 9KONOMMYECKOW rPaMOTHOCTN HAcenNeHuns.

LlemoHcTpaunn

MopTpeTbl: A. Tymb6onbaT, K. @. Pynbe, H. A. CeBepuoB, 3. lekkenb, A. TeHcnu, B.
H. Cykaués.

Tabnubl n cxembl: «Paspgenbl akonorun», «MeTtogbl aKonorum», «Cxema

MOHUTOPMHIa OKpY>KatoLLen cpenbl».

JlabopaTopHas paboTa «/3y4eHne MeETOA0B 3KOOMMYECKNX NCCNEQOBAHNIA».

Tema 7. OpraHusmbl u cpega o6uTaHus

konornyeckne akTopbl U 3aKOHOMEPHOCTU UX AencTeus. Knaccudukauus
9KONMOrM4ecknx akKTopoB: abuoTnydeckme, GuoTnydeckme, aHTponoreHHole. O6une
32aKOHOMEPHOCTM [encTBma akonorndeckmx ¢akrtopos. [MpaBuno muHnmyma (K.
LWnpeHrenb, K. Jlmbux). TonepaHTHOCTb. OBPUOUOHTHbIE W CTEHOOWOHTHbIE
OpraHn3mbI.

Abnotnyeckue aktopbl. CBET Kak akonorndecknii aktop. [dencTene pasHbix
Yy4aCTKOB COJSIHEYHOrO ChnekTpa Ha opraHnaMbl. JKOMOrMYecKue rpynrnbl pacTeHun u
>KMBOTHbIX MO OTHOLLEHUIO K cBeTYy. CurHanbHas posb ceeta. Potonepmnognsm.

Temnepatypa Kak akonormyeckmi daktop. [enctene TemnepaTypbl Ha
opraHusmbl. [MONKMAOTEPMHbIE M FOMOWOTEPMHbIE OpPraHu3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OPraHM3Mbl.

BnaxxHocTb Kak akonorudeckun daktop. [lpucnocobneHnss pacteHun K
nogaep>kaHuto BogHoro 6anaHca. Knaccudukaumsi pacTeHnin Mo OTHOLLEHUIO K BOAE.
MpucnocobneHns >XMBOTHbIX K USMEHEHNIO BOGHOMO peXxnma.



Cpegbl o6UTaHWs OPraHU3MOB: BOAHAsl, HA3eMHO-BO3AyLUHasi, MNOYBEHHAs,
rNybuHHas NO4NOYBEHHAs, BHyTPMoOpraHn3MeHHas. nanko-xmmMm4eckmne oCo6eHHOCTH
cpen obutaHua opraHnamoB. [1pucrnocobneHnss OpraHU3MOB K >XU3HW B PasHbIX
cpepax.

Buonornyeckune putmbl. BHewHne n BHyTpeHHNE pUTMbl. CyTOYHbIE N rOgUYHbIE
pUTMbI. [MPUCNOCO6NEHHOCTb OPraHM3MOB K CE30HHbBIM U3MEHEHNAM YCIOBUIA XXUSHN.

2KnsHeHHble hopMbl opraHnamMoB. [NMoHATUe o XXusHeHHom dopme. XKU3HEHHbIE
opMbl  pacTeHUn: pAepeBbsi, KYCTApPHUKK, KYCTapHUYKW, MHOrOfeTHME Tpasbl,
opgHoneTHMe TpaBbl. YKM3HEHHble (OPMbl >KMBOTHbIX: MMOPOOUOHTLI, FEOOUOHTHI,
adpOo6MOHTbI. OCOBEHHOCTN CTPOEHNS U 06pa3a XXUSHMW.

buotndeckne akTopbl. Bugbl GUMOTMYECKUX B3aNMOLENCTBUN: KOHKYPEHUMUS,
XULWHMYECTBO, CUMOBMO3 N ero ¢opmbl. [lapasutuam, Koonepauusi, MyTyannsm,
KOMMEHCanm3m (KBApTMPaAHTCTBO, HaxnebHNYECTBO). HeTpodunyeckue
B3anMoOgencTemsa (tonnyeckue, opudeckne, abpudeckne). 3Ha4eHne BMoTUHECKNX
B3aUMOAENCTBUA ON19 CYLLECTBOBaHUS OpraHu3mMoB B cpefe obutaHus. [puHumn
KOHKYPEHTHOIO UCKJTIIOYEHNS.

HemoHcTpaumm

Tabnuupl ©  CXxeMmbl: «3Koformyeckne aktopbl», «CBETOBOM  CMEKTP»,
«DKONOrMYEeCKNe rpynnbl >XMBOTHbIX MO OTHOLLUEHUIO K CBETY», «[ennOKPOBHbIE
XXUBOTHbIE»,  «XONOOHOKPOBHbIE  XKMBOTHble»,  «DU3Monornyeckue agantayuu
XXUBOTHbIX», «Cpefbl 06UTaHNA opraHn3mMoB», «buonorndyeckne putMbl», «KU3HEHHbIE
dhopmbl pacTeHnn», «)KN3HEHHbIE dhopMmbl XKUBOTHbIX», «9Kocucrtema
LUMPOKONUCTBEHHOIO Nnieca», «JKOCUCTEMA XBOWMHOro neca», «Lenn nutaHns»,
«XULLHNYEeCTBO», «[1apa3ntnam», «KoHKypeHunsa», «CnmMoenos», «KoMmeHcannam».

O6opynoBaHue: repbapuin pacTeEHNN N XXUBOTHbIX, MPUCMNOCOBGAEHHbIX K BAUSHUIO
PasfINYHbIX 3KONOrnMYecKux ¢akTopos, repbapum CBETONMOOUBBIX, TEHENOOMBbIX W
TEHEBbIHOC/IMBbLIX pPacTeHWU, CBETOMOOUBbIE, TeHenbuBble W TEeHEBbIHOCMBbLIE
KOMHaTHble pacTeHus, repbapum W KOANEKUUM TennonbuBbiX, 3UMOCTONKUX,
MOPO30YCTOMYMBbIX pPaCTEHWUA, Yydena nNTUL W 3Bepen, repbapun pacTeHuM,
OTHOCALWMXCA K rurpogutam, kcepogutam, Me3odutam, KOMHaTHble pPacTeHUs
AaHHbIX rPYynn, KOMNEeKUMN >XMBOTHbIX, OOMTaOWMX B pasHbiX cpepax, repbapum u
KONMNEKUNN PaCTEHUI W >KUBOTHbIX, Obnagalowmx 4Yepramum MNpPUCNOCOBNEHHOCTU K
CE30HHbIM W3MEHEHUSM YCMOBUN >KU3HW, repbapun N KOMNeKUMM pacTeHun u
XKNBOTHbIX Pa3INYHbIX >XUSHEHHbIX (OPM, KOMNEKUMM >XUBOTHbIX, Y4acTBYHOLUMX B
Pa3NNYHbIX BUOTUHECKMX B3aUMOLENCTBUSAX.

JlabopatopHas paboTta «BbisiBneHne npucnocobneHnin OpraHM3mMoB K BAUSHUIO
cBeTar.

JlabopatopHas paboTta «BbisiBneHne npucnocob6ieHnin OpraHn3MoB K BANAHUIO
Temnepartypbl».

JlabopatopHas pabota «AHaTOMMYECKNE OCOOEHHOCTM pPaCTEHUMA U3 PasHbIX
MeCT 0OuTaHNSA».

Tema 8. Okonorust BUQOB U Nonynauumn



OKONornyeckme XxapaktepucTuku nonynsaumu. lonynaums kak 6uonormnyeckas
cuctema. Ponb HeogHOpPOAHOCTU cpefbl, pusnyecknx 6apbepoB N OCOBGEHHOCTEN
oévonormn BuOOB B (OPMUPOBAHUA MPOCTPAHCTBEHHOW CTPYKTYPbl MOMyNAuniA.
OcHOBHble nokasaTenu NonynAunKn: YNCNEHHOCTb, NIOTHOCTb, BO3pacTHas 1 nonosas
CTPYKTYpa, pOXXAAaeMOCTb, NPUPOCT, TEMMN POCTa, CMEPTHOCTb, MUrpaLus.

Jkonornyeckaa cTpyktypa nonynaumn. OueHKa YUCNEHHOCTW  NOnynsauun.
OuHamuka nonynsaumm n eé perynauusa. BbuoTudeckuin noTeHuman nonynsauun.
MopenvupoBaHue AuHaMuUKu nonynsaumn. Kpuble pocTa YUCAEHHOCTU MNOMYMsuMK.
KpuBble BbbDKMBaHuA. Perynsaumss  4YMCNEHHOCTW  monynsumi:  ponb  (hakTopos,
3aBUCALLMX W HE3aBUCALLMX OT MSIOTHOCTW. DKONOrnyeckue crparermm Bugos (r- u
K-cTtpaterun).

lMoHATne 06 akonornyeckon Huwe suaa. MectoobutaHne. MHoromepHas mogesnb
akonornyeckon Huwm k.M. XatumHcoHa. Pa3mepbl 3KONOrMYeCKOW HULLN.
[MoTeHumanbHasa n peanuaoBaHHaA HALLN.

Bua kak cuctema nonynauun. Apeansl BUOOB. Buapl n X XXU3HEHHbIE CTpaTeruu.
OKONOrnyeckne SKBNBaIEHTLI.

3aKOHOMEPHOCTN NOBEAEHMS U MUFPaUUn XXUBOTHbIX. Buonornyeckune nHeasum
Yy>KEPOOHbIX BUAOB.

LHemoHcTpaunn

MopTtpeT: . N. XaT4nHCOH.

Tabnuubl N CXeMbl:  «OKOSIOMTNMYECKNE  XapakTEPUCTUKM  NONynsauumn»,
«[MpocTpaHCTBEHHAA CTPyKTypa nonynauuun», «Bo3pacTHble nupamugbl Nonynsauum»,
«CKOpPOCTb 3acefneHnsi NOBEPXHOCTN 3eMnn pasfnyHbIMU opraHuamamu», «Mogenb
aKonornyeckon Huwmn k. V. XatunHcoHa».

O6opypoBaHue: repbapun pacTeHum, KONeKUUN XXNBOTHbIX.

JlabopaTopHas paboTta «[1pncnocobneHns ceMsH pacTeHN K pacCeneHunio».

Tema 9. Akonormnsa coobLlecTB. DKONMOrM4eckne CUCTembl.

Coobuwectsa opraHu3amoB. bBuroueHo3d un ero cTpyktypa. CsaAsn mexay
opraHnsamamin B 6uoLeHo3e.

okocuctema Kak oTkpbiTas cuctema (A. k. TeHcnn). PyHKUMOHANbHbIE GIOKM
OpraHM3MOB B 3KOCUCTEME: MPOJYLEHTbl, KOHCYMEHTbI, PeayueHTbl. Tpoduyeckune
ypoBHU. Tpodnyeckue uenn n cetn. Abnotnyeckue 6nokm akocucteMm. Noysbl 1 unbl B
akocuctemax. KpyroBopoT BELLECTB 1 MOTOK 3HEPrun B 9KOCUCTEME.

OcHoBHble nokazaTenn akocucTembl. buomacca n npogykumsa. IKONOrmyeckue
npamugbl Yucesn, Griomaccbl U SHeEpPruu.

AvHamuka  skocuctem.  KatacTpogpuyeckme  nepectporiku.  PayKTyaymu.
HanpaBneHHble 3aKOHOMEPHbIE CMeHbl COOOLWeCTB — cykueccuun. [lepBu4Hble 1©
BTOPWUYHbIE CYKLECCUN U UX MPUYMHBI. AHTPOMOreHHble BO3OENCTBUA HA CYKLECCUMW.
KnumakcHoe coobuwectBo. brnopasHoobpasne n nonHoTa KpyroBopoTa BewecTB —
OCHOBa YCTON4YMBOCTN COOOLLECTB.

MpnpoaHble 3KOCUCTEMbI. OKOCUCTEMbI O3EP U PEK. DKOCUCTEMbI MOPEN U
OKeaHOB. OKOCUCTEMbI TYHAP, IECOB, CTEMNEMU, MyCThIHb.



AHTpOMoOreHHble aKocucTeMbl. Arpoakocuctema. ArpoueHos. Pasnuunsa mexay
AHTPOMOreHHbIMK 1 MPUPOLHBbIMU SKOCUCTEMAMMN.

Yp6oakocuctembl. OCHOBHblIE KOMMOHEHTbLI YypboakocucTem. fopoackas gnopa n
dayHa. CuHaHTponm3aumsa ropoackon dayHbl. Bronorndeckoe u Xo3sMCTBEHHOE
3Ha4YeHne arpo3aKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTN (HOPMUPOBAHNS OCHOBHbIX B3auMOLEWCTBUA OPraHM3MOB B
akocuctemax. Posib kackagHoro aghgekra n BUAOB-34MGPNKATOPOB (KIT0HYEBLIX BUAOB)
B YHKUMOHUPOBaHUn akocucTem. NepeHoC aHeprum n BEWEeCTB MeXAy CMEXHbIMU
3KOCMCTEMAMUN. YCTOMYMBOCTb OPraHnM3MoB, MOMyNsUUA N 3SKOCUCTEM B YCNOBUSAX
€CTECTBEHHbIX 1 @HTPOMOreHHbIX BO3OENCTBUMN.

MexaHn3mbl BO3LENCTBUSI 3arpPs3HEHU pa3HbIX TUMOB Ha CyOopraHM3MeHHOM,
opraHn3mMeHHOM, MOoryasLUMOHHOM YN SKOCUCTEMHOM YPOBHSIX, OCHOBbI 3KOJI0MMYE€CKOIro
HOPMUPOBaHUS ~ aHTPOMNOreHHoro  BosgeucTsus.  MeTtogonormsas  MOHUTOPUHra
€CTECTBEHHbIX N @HTPOMOrEHHbIX 9KOCUCTEM.

LemoHcTpaunn

MopTtpeT: A. [IX. TeHcnn.

Tabnuupl n cxembl: «CTpyKTypa 61oLeHo3a», «9KoCUcTemMa LLUMPOKONNCTBEHHOIO
neca», «9KOCUCTEMA XBOWHOro neca», «®PyHKUMOHANbHblIE TPYNnbl OPraHU3mMoB B
akocucteme», «KpyroBopoT BeLLECTB B 3KOcuUCTeMe», «Llenn nutaHusa (nactouwiHas,
AETPUTHARA)», «DKOMOrm4yeckass nMpamuga u4ucen», «IKONOrnyeckasa nvpammga
onomacchbl», «JKonormyeckad nupamuga aHeprum», «O6pasoBaHne 6osoTa»,
«[lepBnyHasa cykueccusi», «BoccTaHoBneHne neca nocne noxapa», «3JAKocucTtema
o3epa», «ArpoueHos», «KpyroBOpOT BeLWEeCTB W MNOTOK 3HEPrunm B arpoLeHO3e»,
«[1prmepbl ypOO3KOCUCTEM».

O6opypoBaHne: repbapun pacTeHUin, KOMNEKLUMM HaCeKOMbIX, dydena nTuy u
3Bepen, repbapun KysabsTypHbIX M AWKOPaCTYLMX PacTeHW, akBapuymM Kak MoAenb
9KOCHCTEMDI.

MNpakTnyeckasa paboTta «3yyeHne n onucaHne ypboaKOCUCTEMbI».

JlabopatopHas pab6ota «M3yyeHne pasHoobpa3vsi MeNKuUX MNOYBEHHbIX
YIEHUCTOHOMMX B Pa3HbIX 9KOCMCTEMAX».

OKCKypCuUsa «IKCKYpPCUSs B TUMUYHbIA OunoreoueHo3 (B Oybpasy, OepesHsiK,
€NbHVK, Ha CyXOQOMbHbIN U NOMMEHHbIN Ny, 03ep0o, 6010TO)».

OKCKypcuss «DKCKYpCUsi B arpo3kKocuUCTeMy (Ha none wnu B TENINYHOE

XO3AMNCTBO)».
Tema 10. Buoccoepa - rnobanbHasi akocuctema
Buocthepa - obuwennaHetapHad o6ofiodka 3emnu, rge  CyLeCcTBYET Wu

cylwlecTtBoBana XusHb. PasButne npeactasneHnin o 6uocdepe B Tpygax 3. 3tocca.
YyerHne B. V. BepHagckoro o 6uocdepe. Obnactn 6uocdepbl n eé€ coctas. 2Knsoe
BeLlecTBo 6uocdepbl N ero pyHKUMN.

3aKOHOMEPHOCTU cyllecTBOBaHUS 6uocdepbl. OcobeHHOCTN 6uocdepbl Kak
rno6anbHoOn 3aKocucTembl. [dnHammyeckoe paBHoBecue B 6Guocdepe. KpyroBopoTbl



BELLECTB N OMOreoxXmmmuyeckne UuKnbl (yrnepopa, asora). PUTMUYHOCTb SIBNEHUN B
6énocdepe.

3oHanbHOCTb 6uocdepbl. MNMoHATNE O 6uome. OCHOBHblE GUOMbI CyLUW: TyHAPA,
XBOWHbIE Neca, CMeLlaHHble N LUMPOKOMUCTBEHHbIE Neca, CTenu, caBaHHbl, NYyCTbIHU,
TpONn4eckne neca, BbICOKOropbs. Knumart, pacTUTENbHbIA N XXUBOTHbIA MUP GUOMOB
CyLn.

CTpyKTypa 1 OyHKUUSA XKMBbIX CUCTEM, OLlEHKa WX PEeCypCHOro noteHuuana u
6rocepHbIX PYHKLUN.

LHemoHcTpaunn

MopTtpetbl: B. N. BepHaackuin, 3. 3tocc.

Tabnuubl n cxembl: «[eocdepbl 3emnun», «KpyroBopoT asoTta B nNpupoae»,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT Kucnopoga B Npupoge»,
«KpyroBopoT Bofpbl B npupofe», «OCHOBHble GUOMbI CyLLn», «KnumaTtmnyeckne nosica
3emnn», «TyHgpa», «Tanra», «CmeluaHHbl nec», «LLiInpokonncteeHHbI nec», «Ctenb»,
«CaBaHHa», «[1yCTbIHS», «TPONNYECKNA Nec».

O6opynoBaHue: repbapun pacteHuin pasHbix 6UOMOB, KOMNEKLNN XXUBOTHbIX.

Tema 11. HYenoBek n okpyxxaruwjas cpeaa

SKonornyeckme Kpusncbl U nx npuynHel. Bosgenictene 4Yenoseka Ha 6Gruocdepy.
3arpsasHeHne Bo3gylHon cpepbl. OxpaHa Bo3gyxa. 3arpsi3HeHue BOOHOW cpenpbl.
OxpaHa BogHbIX pecypcoB. PaspyweHne noysbl. OxpaHa MOYBEHHbLIX PECYPCOB.
M3meHeHne knnmara.

AHTpOMOreHHOe BO3OENCTBME Ha pPaCTUTENbHbIN U XXUBOTHbIM MUP. OxpaHa
pPacCTUTENBHOIO U XXMBOTHOrO Mypa. OCHOBHbIE MPUHLMMbBI OXpaHbl Npupogpel. KpacHble
kKHurn. Ocobo oxpaHsieMble npupogHble Tepputopun (OOMT). BotaHu4eckue cagbl n
300/10rn4ecKme napKu.

OcCHOBHble MPUHUUMBI  YCTOMYMBOIO pPas3BUTUSA 4YenoBedecTBa W NpuUpofbl.
PaunoHanbHoOe nprvpogonosib3oBaHne U coxpaHeHne 6Uonorm4eckoro pasHoobpasns
3emnu.  O6wme  3aKOHOMEPHOCTU  rNob6anbHbIX  3KOMOMMYECKUX  KPU3UCOB.
OCo6€eHHOCTN COBPEMEHHOIO KpU3Knca 1 ero BEPOATHbIE NOCNEACTBUS.

Pas3BntTe MeTogoB MOHUTOPMHIa PasBUTUS OMACHbBIX TEXHOMEHHbIX MPOLECCOB.
CucremHble vccnegoBaHus rnepexoja K pecypcocbeperaroLyen m
KOHKYPEHTOCMOCOBOHOU 3HepreTuke. buonornyeckoe pa3Hoobpasne u 6uopecypcsi.
HauwnoHasnbHble nHpopmaymnoHHbIe cUCTeMBbI, obecriednBaroLyme JOCTY K MHpopmaLmm
10 COCTOSIHMIO OTAE/bHbIX BUAOB 1 akocuctemM. OCHOBbI 9KopeabuantTauymm 3KOCUCTEM
n crocoboB 60pbLOLI C GUOMNOBPEX[EHUSIMU. PEKOHCTPYKLNSA MOPCKUX U Ha3eMHbIX
9KOCUCTEM.

LlemoHcTpaunn

Tabnuubl 1 cxembl: «3arpsa3HeHne atmocdepbl», «3arpasHeHne rugpocdepsbl»,
«3arpsisHeHne nouBbl», «[apHUKOBbLIN 3apdekT», «OCcob0 OXpaHseMble NPUPOOHbIE
TeppuTopun», «Mogenn ynpasnsemoro mmpa.

O6opynoBaHue: ¢otorpacdmm OXpaHSeMbIX PaCTEHUA N XXUBOTHbIX KpacHOW KHUMM
Poccuinckon ®epepaunn, KpacHom KHArKM pervmoHa.



NMIAHUPYEMDIE PE3YJIbTATbl OCBOEHUSA NMPOIrPAMMbI MO BUOJIOMMA HA
YPOBHE CPEAHEIO OBLLENO OBPA3SOBAHUA

JINYHOCTHDIE PE3YJIbTATbI

Oroc COO ycraHaBnuBaeT TpeboBaHNA K pe3ynsTataM  OCBOEHUS
obyyawowmmMmmnca  nporpamm  cpegHero  obwero  obpasoBaHWUA: IMYHOCTHbIE,
MeTanpegMeTHble U NMPEeAMETHbIE.

B CTpyKType NUYHOCTHbIX pPe3ynbLTaToB OCBOEHWS MporpaMmmbl Mo 6uonornm
BblAefieHbl Crefylolme COoCTaBnfawWme: OCO3HaHWE O6y4aloLLMMNCS POCCUNCKON
rpaXXgaHCKoON MAEHTUYHOCTU — FOTOBHOCTU K CaMopasBUTUIO, CAMOCTOATENbHOCTU U
CaMOONpPeneneHnto, Haandme motTmBaumn K OByHeHUI0 G1onornn, LeneHarpasieHHoe
pasBUTUE BHYTPEHHUX YOEXOEHWA JINYHOCTU Ha OCHOBE KJIHOYEBbLIX LEHHOCTEN U
NCTOPUYECKMX Tpaguuuin  pasBuTus  OUONOMMYECKOrOo  3HaHWUSA, rOTOBHOCTb U
CMOCOGHOCTL  OBy4YalolNXCs  PYKOBOACTBOBAaTbCA B CBOeW  OEeATENbHOCTU
LEHHOCTHO-CMbIC/IOBbIMA  YCTAaHOBKaMu, MNPUCYLUUMKM  CUCTEME  BMONOrnM4ecKoro
obpasoBaHvs, Han4dme npPaBoOCO3HaHVS 3KONOrMYECKON KYNbTypbl, CMOCOOHOCTU
CTaBUTb LENN N CTPOUTb XXNU3HEHHbIE MNaHbl.

JIn4HOCTHbIE pesynbTaTbl OCBOEHUSA MPOrpamMmmbl MO GUONOrMM AOCTUralTCsa B
eQUHCTBE Yy4ebHOW W  BOCOUTATENbHON  OEATEeNIbHOCTU B COOTBETCTBUM  C
TPagLUMOHHbBIMU POCCUNCKUMM COLMOKYNBTYPHbIMUA, NCTOPNYECKNMU n
AYXOBHO-HPABCTBEHHbIMW LEHHOCTAMU, MNPUHATBIMA B OOLIEeCTBe npasunamm wu
HOopMamMu NoBefeHNss U CNOCOBCTBYIOT NpoLeccaMm CaMOnO3HaHNs, CaMOBOCTNUTAHNS U
camMopasBuTUS, PasBUTUA BHYTPEHHEN MNO3ULMU TNYHOCTU, NATPUOTMU3MA U YBAXKEHNS K
3aKOHY 1 NpaBoMNopsaKy, YenoBeKky Tpyda WM CTapllemy MNOKOMEHNo, B3aVIMHOIo
yBaXKEHUSA, O6EpeKHOro OTHOLWEHUS K KyJbTYPHOMY Hacneguio u Tpaguumsam
MHOroHaumMoHanbHoro Hapopga Poccunckon ®epepaunn, NpuUpoLe 1N OKpyXKaroLlen
cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOeHUs1 y4ebHoro npegmeta «buonorns» OomMKHbI
oTpaxaTb [OTOBHOCTb W  CMNOCOOGHOCTb  OOyYalLMXCA  PYKOBOACTBOBATLCA
ChOPMUPOBAHHON  BHYTPEHHEN MNO3UUMEN  INYHOCTWU, CUCTEMOWN  LIEHHOCTHbIX
OpveHTaunin, NO3UTUBHBIX BHYTPEHHUX YOEXOEHNN, COOTBETCTBYIOLLMX TPAAULMOHHBLIM
LEHHOCTSAM pPOCCUACKOrO OO6LLECTBa, paclUMpeHNEe >XUSHEHHOrO OnbiTa W OnbiTa
AEATENbHOCTU B Mpouecce peanu3aum OCHOBHbIX HarpasfieHNA BOCNUTATENbHON
AEeATENbHOCTU, B TOM YUCE B YacTu:

1) rpa>xgaHcKoro BOCNUTaHUSA:

CPOPMUPOBAHHOCTb MPaXKAAHCKOM MNO3nUUN OBy4atoLLErocsl Kak akKTUBHOro U
OTBETCTBEHHOIO YJleHa POCCUNCKOro O6LLECTBa;

OCO3HaHMe CBOUX KOHCTUTYLMOHHbIX NpaB 1 06A3aHHOCTEN, YBaXKEHE 3aKOHa U
npaBonopsaKa;



FOTOBHOCTb K COBMECTHOW TBOPYECKOW LEATENbHOCTW MpU CO3LaHUN y4eOHbIX
NPOEKTOB, PELLUEHNN Y4eOHbIX 1N NO3HABaTeNbHbIX 3a4ay, BbIMOMHEHNN BMONOrNYECKIMX
9KCMNEPVMEHTOB;

CNOCOBHOCTb OMpPenensATb COOCTBEHHYIO MO3MLMIO MO OTHOLUEHUIO K SIBAIEHUSM
COBPEMEHHON XNU3HN N OOBbACHATL €€;

YMEHME Yy4uTbIBaTb B CBOWUX [OENCTBUSAX HEOOXOOUMOCTb KOHCTPYKTUBHOIO
B3aMMOLENCTBUSA NoAer C pasHbIMA YOEXOEHUAMMW, KYNbTYPHBIMUA LIEHHOCTAMU 1
coumasnbHbIM MONOXEHNEM;

FOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOMO BbIMOMHEHNS YY4EOHbIX,
NO3HaBaTesIbHbIX M UCCe[oBaTeNbCKNX 3a4ad, YBaXKUTENbHOIO OTHOLLEHNST K MHEHMIO
OMMOHEHTOB NP 06CY>KAEHNMN CNOPHbLIX BOMPOCOB 61OIOrMYECKOro COaeP XKaHUS;

FOTOBHOCTb K N'YMaHUTapPHOW 1 BONIOHTEPCKON LEATENbHOCTM;

2) NaTPMOTNYECKOrO BOCMMNTAHMS:

C(hOpMMPOBAHHOCTb POCCUNCKON FPadKOAHCKON WMAEHTUYHOCTW, NaTtpuoTu3ma,
yBaXKEHUS1 K CBOEMY Hapofay, YyBCTBa OTBETCTBEHHOCTU nepepn, PoanHon, ropgocTtu 3a
cBoM Kpan, cBot PoauHy, CBOM £A3blK W KynbTypy, NPOLUIOE W HacTosiuee
MHOroHaumMoHanbHoOro Hapoaa Poccuu;

LEeHHOCTHOE OTHOLUEHWE K MNPUPOAHOMY Hacneguio U namMsaTHUKaM Npupoabl,
[OCTUXeHMAM Poccum B Hayke, UICKYCCTBe, CNOPTe, TEXHONOINSX, TPYAE;

CNOCOBHOCTb OLEHNBaTb BKS1a[ POCCUNCKMX YHEHBIX B CTAHOBMEHNE U pa3BuUTue
6monornn, NOHNMaHNSA 3Ha4YeHNs GMONOrMN B MO3HAHUN 3aKOHOB NPUPOAbI, B >XXU3HM
4yesnioBeka U COBPEMEHHOIO O6LLLECTBa;

noenHas yb6exOEHHOCTb, FOTOBHOCTb K CnyxeHutio u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyapby;

3) DyXOBHO-HPaBCTBEHHOIrO BOCMUTAHWS:

OCO3HaHne OYXOBHbIX LLEHHOCTEN POCCUICKOro HapoAaa;

CchopMMpPOBaHHOCTb HPABCTBEHHOIO CO3HAHWUS, 3TMYECKOrO NOBEOEHNS;

CNOCOBHOCTb OUEHMBATb CUTyauuMld U MNPUHUMaTb OCO3HaHHblE pPELUEeHUS,
OPVIEHTUNPYACb Ha MOPanbHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTH;

OCO3HaH1e NM4YHOro BKNaga B NOCTPOEHME YCTONYMBOro 6yayLLero;

OTBETCTBEHHOE OTHOLLUEHME K CBOVMM POQMTENsM, CO34aHM0 CEMbM Ha OCHOBE
OCO3HAHHOIro MPUHATUA LEHHOCTEN CEMENHON XXN3HWU B COOTBETCTBMM C Tpagnuusimm
HaponosB Poccuu;

4) 9CTETNYECKOro BOCMUTAHUSA:

9CTETMYECKOE OTHOLLUEHNE K MUpPY, BKIOYAA ICTETUKY ObITa, Hay4YHOro U
TEXHMYECKOrO TBOPYECTBA, CNOPTa, TPYAa, OOLLECTBEHHbIX OTHOLLEHWI;

NOHUMaHNE 3MOLNOHANIBHOrO BO3LENCTBMSA XKMBOW NPUPOabl U €€ LLEHHOCTN;

FOTOBHOCTb K CaMOBbIPaXXEHMIO B pPasHblX BMOAX WCKYCCTBA, CTPEMSIEHUE
NPOSABNSATL Ka4eCcTBa TBOPHYECKOW JIMYHOCTU;

5) ¢wusnyeckoro BocnuTaHus, (OPMMPOBaHMSA  KyNbTypbl  340POBbS U
9MOLMOHANBLHOro 651aronoy4mns:



NOHMMaHue 1 peanu3auus 300poBOro 1 6e3onacHoro obpasa »nsHu (3gopoBoe
nuTaHne, COGMIOAEHNE TMIMEHNYECKNX MPaBu U HOPM, COaNaHCMPOBAaHHbLIN PEXNM
3aHATUA 1 OTAbIXa, perynapHas  ¢Gu3nyeckas  akTUBHOCTb), 6GepexHoro,
OTBETCTBEHHOIO M KOMMETEHTHONO OTHOLIEHUST K COOCTBEHHOMY (PU3NYECKOMY W
NCUXNYECKOMY 300POBbLIO;

NOHUMaHNEe LEeHHOCTU NpasBufl NHANBUAYANbHOINO U KOMNEKTUBHOrO 6€30nacHoro
NOBELAEHNSA B CUTYaLMAX, YrPOXKaAOLNX 3A0POBLIO N XXU3HW NIOLEN;

OCO3HaHMe NOCNEeACTBUA W HEMPUATUS BPEOHbIX NpuBbIHEK (ynoTpebneHus
anKoronsi, HAPKOTUKOB, KyPEeHUS);

6) TPYAOBOro BOCNUTaHUSA:

FOTOBHOCTb K TpyAy, OCO3HaHWe LIeHHOCTN MacTepcTBa, TpyLontobue;

FOTOBHOCTb K aKTUBHOW [OEATEeNIbHOCTU TEXHOMOMMYECKON U coumanbHOM
HanpaenNeHHOCTW, CMOCOOHOCTb WHULMMPOBATb, MNaHNPOBATb U CaMOCTOSATENIbHO
BbINMOSHATb TaKY0 AEATENbHOCTb;

NHTEPEC K pas3nuyHbiM cdepam npodeccnoHanbHONn [eATeNbHOCTH, YMEHue
CcoBepLUaTb OCO3HaHHbIN BbIGOP ByayLLen Npodeccun n peanm3oBbiBaTb COOCTBEHHbIE
>KN3HEHHbIE NnaHbl;

FOTOBHOCTb W CMOCOOHOCTb K 00pasoBaHUiO U caMoobpa3oBaHUIO Ha
NPOTSXXEHNN BCEWN XXUSHW;

7) 9KOSOrM4eCKoro BOCNUTaHNS:

9KOSIOrMYECKIN LienecoobpasHoe OTHOLLEHME K MPUPOAE KaK NCTOYHUKY XXU3HN Ha
3emrne, OCHOBe €€ CyLLLeCTBOBaHWS;

MOBbILLEHNE  YPOBHA  OKOSIOMMYECKOW  KynbTypbl:  NPUOBGPETEHNE  OnbiTa
NJaHMPOBaHMSA MOCTYMNKOB U OLEHKN MX BO3MOXXHbIX MOCNEACTBUN ANS OKPY>XatoLLen
cpenpl;

OCO3HaHMe rnobasibHOro Xapakrtepa 9KONMorm4ecknx npoébnem u nytem ux
peLueHuns;

CNOCOBHOCTb UCMONbL30BaTb NPUOBPETAEMbIE NPU NUIYHEHUN BUONOrNN 3HAHNS 1
YMEHNSA Npu peLleHnn NpobnemM, CBA3aHHbIX C paunoHasibHbIM NMPUPOLONob30BaHNEM
(cobniopeHne npaeun noBedeHWs B MNPUPOAE, HamnpasfieHHbIX Ha COXPaHeHue
PaBHOBECUSA B 9KOCMCTEMAX, OXpaHy BUAOB, 9KOCUCTEM, Buocdepsbl);

aKTUBHOE HEMpUATUE LENCTBUN, NPUHOCSALLMX Bpen OKpy XatoLlen NpupoLHOWn
cpefe, yYMeHue NpOrHo3upoBatTb He6NaronpuSATHbIE 3KOMOrMyYeckue mnocneacTaus
npeanpuHUMaemMbIX AENCTBUA N NPeaoTBpaLLaTh 1Xx;

Hanmyne pasBUTOrO SKOJSIOMMYECKOrO MbILEHUS, 3KONMOMMYECKOW KYNbTYpbl,
onbiTa OEeATENbHOCTM 3KOMOrMYEeCKOW HanpasfieHHOCTU, YMEHUS PYKOBOLCTBOBATLCA
MMW B MO3HaBaTeNbHOW, KOMMYHUKaTUBHOW M couManbHOW MNPakTUKe, MOTOBHOCTU K
y4acTuio B NPaKTUYECKON OeATENIbHOCTU 3KONOrMYEeCKOW HanpasieHHOCTY;

8) LEeHHOCTN Hay4HOro NO3HAHUS:

ChOPMUPOBAHHOCTbL  MUPOBO33PEHUS,, COOTBETCTBYIOLLENO  COBPEMEHHOMY
YPOBHIO PasBUTUA HaykKum U OOLLECTBEHHOW MNPaKTWKW, OCHOBaHHOro Ha pAuanore
KYNbTYp, CMOCOBCTBYIOLLLEr0 OCO3HAHNIO CBOEro MecTa B NOSINKYSIETYPHOM MUPE;



COBEpPLLUEHCTBOBAHNE SA3bIKOBOW U 4YATATENbCKOW KYNbTYpbl Kak CpeacTsa
B3auMOAENCTBNSA MexXAy JitoabMU 1 NO3HaHUS MUPa;

noHnMaHne cneunduku 6uonormm Kak Haykn, OCO3HaHUA €€ ponu B
dopmMupoBaHUN  paunoHanNbHOrO  Hay4HOro  MbILWMIEHUS, CO34aHUN  LEeSfIoCTHOro
npencrtaBneHnss 06 OKpyXKawllemM Mupe Kak O edVHCTBE MpupoAbl, 4YenoBeka W
obuwecTtBa, B MNO3HaHUU MNPUPOOHLIX 3aKOHOMEPHOCTEN W pelleHun npobnem
COXPaHeHUs NPUPOAHOIO PaBHOBECKS;

yOEeXXAEHHOCTb B 3HAYMMOCTU OuonorMM gnd COBPEMEHHON LUMBUIM3aUNN:
obecrneyeHnss HOBOrO YPOBHSA pPas3BUTUS MeOUUMHbI, CO30aHME MNepCrneKTUBHbIX
OMOTEXHONOMNIA, CNOCOGHBIX pellaTb PEeCypCHble NPO6NeEMbl pPasBUTUSA Ye10BEYECTBA,
noucka nyTten BbiIxoda W3 1o6anbHbIX 3KOMOrMYecKMx npobsiem un obecneyeHus
nepexoga K YCTOMYMBOMY pPas3BUTUIO, PaUMOHaNbHOMY WCMOMAb30BaHMIO MPUPOLHbIX
pecypcoB 1 (POPMUPOBAHUIO HOBbIX CTaHAAPTOB XU3HW;

3aMHTEPECOBaHHOCTb B MOSlyYeHUN BUONOMMYECKNX 3HAHUI B LENsiX MOBbILLEHWS
obLlen KynbTypbl, €CTECTBEHHO-HAay4YHOM rpPamMOTHOCTN, KaK COCTaBHOW 4acTu
(PYHKUMOHANbHOW rPamMOTHOCTN  OBy4vatoLmxcs, OPMUPYEMON NPU  U3YHEHUN
éuonoruu;

NOHMMaHNEe CyLHOCTU METOLOB MO3HAHUA, WCMONb3YEMbIX B €CTECTBEHHbIX
Haykax, CNOCOBHOCTU NCMONb30BaTh NoslydaemMble 3HaHWUS O aHanm3a 1 O6bACHEHUS
ABIEHMI OKpPY>KaloLero Mvpa u NpoUCXOfsAWmMX B HEM WU3MEHEHU, YMEeHne aenatb
OB60CHOBaHHbIE 3aK/IIOYEHNS Ha OCHOBE Hay4HbIX (DaKTOB M MMEIOLWMNXCS LaHHbIX C
Lienbio NoslyYeHns LOCTOBEPHbIX BbIBOLOB;

CNOCOBHOCTb CaMOCTOATESIbHO WCMONb30BaTb OMONOrMYecKne 3HaHus [ns
peLeHns NpobsieMm B peanbHbIX XXN3HEHHbIX CUTyauusX;

OCO3HaHMe LEHHOCTU Hay4YHOW [OEeATEeNbHOCTU, FOTOBHOCTb OCYLIECTBNAATb
NPOEKTHYIO N NCCNeaoBaTesibCKyo OeATENbHOCTb UHONBUAYASIBHO U B FPYynne;

FOTOBHOCTb U CMNOCOBGHOCTb K  HerpepbiBHOMY  06pa3oBaHuiO U
caMo06pa30BaHUIO, K aKTUBHOMY MOSIYYEHUIO HOBbIX 3HaHUMW Mo 6wuonorun B
COOTBETCTBUN C XKU3HEHHbLIMW MOTPEOHOCTAMM.

METANPEAMETHbIE PE3YJIbTATbI

MeTanpegMeTHble peaynbTaTbl OCBOEHUA yyebHoro npegmeta «buonorus»
BK/IOYAIOT:  3Ha4uMble N (QOPMUPOBAHUSA  MUPOBO33PEHUST  0BOYy4aroLMXCs
MeXANCUMNINHApPHbIe (MeXNnpeaMeTHble) obLleHay4YHble MOHATUS, OTpaxkarowime
LENOCTHOCTb HAy4YHOW KapTWUHbl Mupa W cneuudurky MeTogoB  MO3HaHMS,
NCNONb3yeMbIX B €CTECTBEHHbIX Haykax (BEeLleCTBO, 3Heprusi, siBfieHne, npouecc,
cucTema, HayudHbli akT, NpuHUMM, FUnoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopwus,
nccnepoBaHne, HabnogeHne, U3MepeHne, SKCNEPUMEHT N APYrue); YHUBepcasnbHble
y4yebHble  OencTBusi  (No3HaBaTefbHble,  KOMMYHUKaTUBHblIE,  PErynsTUBHbIE),
obecnevunBaowme GopMnpoBaHme (QYHKUMOHANIBHON PaMOTHOCTM U COLMaNbHON
KOMMNETEHUMN OBYHatoLLMXCHA; CMOCOOHOCTb OBYYatoLMXCA UCMONb30BaTh OCBOEHHbIE



MeXANCUUMIINHAPHbIE, MWPOBO33PEHYECKNE 3HAHUA W YyHUBEpPCasbHble Yy4ebHble
AENCTBUS B MO3HaBATENbHOW M COLManbHON NpaKTUuKe.

B pesynsrate naydeHus 6umonorum Ha ypoBHe cpefdHero obuiero obpasoBaHus y
oby4arowierocs 6yayT copMMpoBaHbl MO3HaBaTeSibHble YHMBepPCcasibHble Yy4yebHble
AENCTBUS, KOMMYHUKATUBHbIE YHMBEPCalbHble Yy4ebHble OENCTBUS, PerynsaTuBHbIE
YHMBepcasnbHble y4ebHble OeNCTBUS, COBMECTHas OeATeSIbHOCTb.

MeTanpegMeTHble peaynbTaTbl OCBOEHUA MpOorpaMmmbl  CpegHero  obLuiero
06pas3oBaHNs OOMKHbI OTpaXKaTb:

OBnapgeHve yHnBepcanbHbIMU yH4eOHbIMY NO3HaBaTENbHbIMU AENCTBUSMNA:

1) 6a30Bble Norn4yecKkne OENCTBUSA:

CaMOCTOSATENBHO dopmynuposaTtb n aKTyannamposartb npoo6nemy,
paccmMaTpmBaTtb €€ BCECTOPOHHE;

MNCNONb30BaTh NPV OCBOEHNN 3HAHU NPUEMbI TOMMYECKOro MblLLSIEHMS (aHann3a,
CUHTE3a, CpaBHeHus, Knaccudukaumn, o06006LWEeHNs), pacKpbiBaTb  CMbICN
O1ONOrMYeCKNX NOHATUIN (BbIAENATb NX XapaKTepPHble NPU3HaKN, yCTaHaBNMBaTb CBA3N
C OpYyruMu NOHATUAMM);

onpefenstb Uenn OesaTeNbHOCTW, 3afjaBas napameTpbl U KpuTepunm ux
AOCTUXKEHUS, COOTHOCUTL pe3ynbTaThl AeATENbHOCTU C NOCTaBAEHHbIMN LeNsmu;

NCNonb3oBaTb OUONOrMYECKNe MOHATUA ONA OOBACHEHUA (PaKTOB U ABAEHWUIA
XXNBOW Npupogpl;

CTPOUTb NOrn4yeckue paccyxaeHus (MHOYKTUBHble, AeQyKTMBHbIE, MO aHanoruu),
BbISIBNIATb 3aKOHOMEPHOCTU W MNPOTUBOPEHUST B pacCMaTpuvBaeMbiX SABMEHUSIX,
hopMynmpoBaTh BbIBOAbI N 3aKTHOHEHNS;

NPUMEHATb CXEMHO-MOAENbHbIE CPeacTBa ON1s NPeLCTaBNeHUss CyLLEeCTBEHHbIX
CBA3EN N OTHOLLEHWNA B N3yYaeMbIX BMONOMMHYECKNX OOBbEKTaX, a TakXe NPOTUBOPEYNA
pPa3HOro poaa, BbIABNEHHbIX B Pa3NNYHbIX MH(POPMALNOHHBIX UCTOYHMKAX;

paspabaTbiBaTb MfaH peweHnss Npobnembl C Y4ETOM aHanu3a WMEKLWNXCS
MaTepuanbHbIX U HeMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B AEATENbHOCTb, OLUEHVBaTb COOTBETCTBME PE3YNLTAaToB
LensiM, OLeHMBaTb PUCKN NOCNEACTBUN AeATENbHOCTY;

KOOPAMHNPOBAaTb M BbIMOMHATL PaboTy B YCNOBUSX peasibHOro, BUPTYyasibHOMo U
KOMOUHNPOBAHHOIO B3aUMOAENCTBUS;

pasBuBaTb KpeaTuBHOE MbILUIEHNE NPW PeLlEHNN XXU3HEHHbIX NMPobnem.

2) 6a30Bble NccnegoBaTeNlbCKe AeNcTBuS:

BNafeTb HaBblkaMn y4ebHO-UCCegoBaTelbCKON N MPOEKTHOW AeATeNbHOCTH,
HaBblKaMu paspeLleHns npo6nem, CMOCOBHOCTBIO M TFOTOBHOCTbIO K
CaMOCTOATENbHOMY MOWUCKY METOAO0B pPeLlUeHNs NPakKTUYecKux 3agad, NpPUMEHEHUo
pasnn4HbIX METOLOB MO3HAHWS;

MCNONb30BaTh PasfnyHble BUAbl AEATENBHOCTU MO MOAYYEHUIO HOBOIO 3HaHWS,
ero MHTepnpeTauun, NpeobpazoBaHNIO N NMPUMEHEHUIO B YYEOHbIX CUTyauusix, B TOM
yucne Npu co3gaHnn y4ebHbIX 1 CoLMarnbHbIX NPOEKTOB;



dopMMpoBaTb Hay4HbI TUM MbIWAEHNS, BNageTb HayYHON TEPMWUHONOrnen,
KITOYEBbIMU MOHATUAMM U METOAAMM;

CTaBUTb U opMynmpoBaTb COOGCTBEHHbIE 3afjayn B o6pasoBaTenbHOM
AEATENBbHOCTU U XXN3HEHHbIX CUTYaUnsiX;

BbISBNATbL  MPUYNHHO-CNEACTBEHHbIE CBA3W U akTyanuauvposBaTb  3agady,
BblAB/raTb rMnoTe3y €€ peLleHns, HaxoaUTb apryMeHTbl ANs foKasaTeNbCTBa CBOMX
yTBEPXXAEHNI, 3aaBaTb NapaMeTPbl 1 KPUTEPUN PELLIEHNS;

aHann3npoBaTb MOJSlyYEeHHble B XOAE PeLleHns 3agadvv pes3yfbraTbl, KPUTUYECKN
OLEeHMBaTb UX OCTOBEPHOCTb, MPOrHO3NPOBaTb U3SMEHEHNE B HOBbLIX YCMOBUSIX;

AaBaTb OLIEHKY HOBbIM CUTYyaLMsM, OLEeHMBaTb NPUOBPETEHHDIV OMbIT;

OCYLLECTBNATL UefieHanpaBneHHbI MOUCK MepeHoca Ccpeacts U CcrnocobosB
AENCTBUS B NMPOGEeCCMOHaNbHYIO cpeay;

YMETb MEPEHOCUTb 3HaHWSA B MNO3HaBaTeNIbHYIO U MPaKTU4ECKYD obnactu
XN3HEeOeATeNbHOCTY;

YMETb UHTErPUPOBaTb 3HaHUS U3 Pa3HbIX MPEAMETHbIX obnacTen;

BblAB/raTb HOBble WAEW, NpPeanaratb OpUrMHaNbHblE MNOOXOObl U PELLEHNS,
CTaBuTb NPO6neMbl 1 3aga4qn, OOMyCcKawLme ansTepHaTBHbIE PELLEHUS.

3) paboTa ¢ nHpopmaumen:

OPUEHTUPOBATBLCA B PasfNyHbIX UCTOYHMKaX WHopmauumn (Tekcte y4ebHOro
nocobus,  Hay4YHO-MOMYyNAPHOM  nuTepatype, OUMONOrMYEecKMX  CNoBapsx W
CnpaBOYHMKaX, KOMMbIOTEPHbIX 6a3ax pfpaHHblX, B VIHTepHeTe), aHanu3npoBaTtb
NHOPMaLNIO Pas3nNYHbIX BUOOB 1 (hOPM NpeacTaBneHns, KpUTUYECKN OLEeHMBaTb €€
OOCTOBEPHOCTb U HEMPOTUBOPEUYMBOCTL;

dopmynupoBaTb 3anpocbl N MNPUMEHATb pPasfiuyHble MEeTodbl NPy MNoucke U
oT6ope 61oNornyeckon NHopmauumn, HEO6XoaMMON ANs BbINOMHEHNSA yYeOHbIX 3a0ay;

npuobpeTtatb  OMbIT  UCMNONb30BaHUS  UH(OPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOSIOMNI, COBEPLUEHCTBOBATb KySIbTYpYy akKTUBHOMO WCMOSIb30BaHUSA pPasfNyHbIX
MOWCKOBbIX CUCTEM;

CaMOCTOSATENBHO BblGUpaTb ONTUManbHYH dopmy NpPencTaBneHns
oéuonorn4eckon mHhopmaunn (cxembl, rpadukn, guarpammbl, Tabnuubl, PUCYHKN W©
Apyroe);

MCNONb30BaTb Hay4HbI A3blK B KayecTBe cpencrtesa npu pabote C
OMONOrn4eckorn  UHopMaumen:  MNPUMEHATb  XUMUYECcKne,  U3NYECKne 1
MaTemMaTuyeckme 3HakKum W CUMBOMbI, (opMmynbl, abbpesuaTypy, HOMEHKNATYpY,
MCNonb3oBaTh N NPeobpas3oBbiBaTb 3HAKOBO-CMMBOSINYECKNE CPeacTBa HarMsagHOCTH;

BMafeTb HaBblKamMu pacrno3HaBaHUSA U 3alnTbl UHoOpMaLMK, NHHPOPMALNOHHOM
6e30nacHOCTU JINYHOCTM.

OBnapeHve yHnBepcanbHbIMY KOMMYHUKATUBHbBIMW OENCTBUAMM:

1) o6weHue:

OCYLLECTBNATb KOMMYHMKaUUM BO BCex cdepax XU3Hu, akTUBHO y4acTBOBaTb B
ananore wnM AUCKYCCMM MO CyllecTBy oO6cy>kaaemon Tembl (YyMeHue 3apaBaTtb
BOMPOCHI, BbICKa3blBaTb CY>XAEHNS OTHOCUTENBHO BbINOIHEHNA NpegnaraeMoin 3agadu,



YUMTbIBaTb UHTEPECHI N COMMacoBaHHOCTb NO3MUMIA OPYrnX yH4aCTHUKOB guanora unm
ANCKYCCUW);

pacno3HaBaTb HeBepbasibHble CcpeacTBa  OOLWEHUs, MNOHUMMaTb 3HayeHue
coumanbHbIX 3HAKOB, MPEQNOCLUIOK BO3HUKHOBEHUS KOHMMKTHBIX CUTyauuin, yMeTb
cMsArdaTb KOHQNKTbI U BECTU NeperoBopbl;

BNageTb pPasfMyHbiMi  crnocobamm OOLEeHUs W B3auMOAENCTBUA, MOHUMAaTb
HamepeHns apyrux ogen, NposBnsaTb YBaXKUTENIbHOE OTHOLLEHME K COBeCEeqHUKY 1 B
KOpPEKTHOW hopMe (hopMynMpoBaTb CBOU BO3PAKEHNS;

PasBEPHYTO U JIOMMYHO WU3naraTb CBOK TOYKY 3PEHUS C UCMNOSIb30BaAHUEM
A3bIKOBbIX CPEACTB.

2) coBMeCTHas [eATeNbHOCTb:

NOHMMAaTb W WCMNOMb30BaTb MPEVNMYLLECTBA KOMaHOHOW W MHAUBULYaNbHOMW
paboTbl Mpu peLleHnn 6rnonorn4eckoin npobnembl, 060CHOBbIBaTb HEOOXOOMMOCTb
NPUMEHEHNSA rpynnoBbiX (OPM B3aUMOLENCTBUS NPU pPeLLEHNN y4ebHON 3aaaqu;

BblbMpaTb TeMaTtuky W MeToAbl COBMECTHbIX OENCTBUM C YYETOM OOLLMX
NHTEPECOB N BO3MOXXHOCTEN Ka)KO0ro YneHa KONNeKTuea,;

NPUHUMATbL  LUEenM  COBMECTHOW  OesATeSIbHOCTH, OpraHu3oBbiBaTb U
KOOpAMHMPOBaTb [AENCTBMSA NO €€ [OOCTMXKEHUIO: COCTaBnATb NfaH [AenCTBUMN,
pacnpegenats poau C  YY4ETOM MHEHUN YYaCTHUKOB, 0O6CYyXAaTb pesynsrarhbl
COBMECTHOW paboThbl;

OLUeHVBaTb Ka4yeCTBO CBOEro BKMada M KaXKAoro y4acTHUKa KOMaHAbl B oOLwmi
pesynsTaTt No paspaboTaHHbIM KPUTEPUSIM;

npegnaratb  HOBblE MPOEKTbl, OUeHMBaTb uWAeM C NOo3MuMM  HOBW3HDI,
OPUrNHANBHOCTU, NPaKTU4ECKON 3HAYMMOCTN;

OCYLLECTBNATb NO3UTUBHOE CTpaTeErMyecKoe NoBeAEHNE B Pa3NNYHbIX CUTYaLUsIX,
NPOoSBNATL TBOPHECTBO N BOOOGPaXKEHNe, 6biTb NHALNATUBHBIM.

OBnageHne yHnBepcasbHbIMU PErYASTUBHBIMI OENCTBUAMMN:

1) camoopraHusayms:

MCNoNb3oBaTb BMONOrNYecKue 3HaHNS NS BbIIBNIEHUS NPO6neM 1 Ux peLleHns B
>KN3HEHHbIX N y4eOHbIX CUTYaLmsX;

BblGMpaTb Ha OCHOBE BMONOrMYECKNX 3HAHUN LEeNeBbIE N CMbICNOBbIE YCTAHOBKM
B CBOUX OENCTBMAX U NOCTYMNKax Mo OTHOLLEHUIO K XXUBOW NpuUpoae, CBOeMY 300POBbLIO
N 300POBbLIO0 OKPY>KaoLLNX;

CaMOCTOATENbHO OCYLECTBMAATb MNO3HaBaTeSIbHYIO OeATeSIbHOCTb, BbIABMATb
npobnembl, CTaBuTb U (OPMYIMPOBaTb COOCTBEHHblE 3agayn B obpas3oBaTesibHOM
AEATENBbHOCTU U XXN3HEHHbIX CUTYaUunsX;

CaMOCTOSATENbHO COCTaBMATb MAaH peLeHns npobnemMbl C Y4ETOM NMEIOLLMXCA
pPECypCcoB, COGCTBEHHbIX BO3MOXXHOCTEN U NPEANOYTEHWI;

AaBaTb OLLEHKY HOBbIM CUTyaUNsM;

paclwmpsaTb paMky y4ebHOro npegMeTa Ha OCHOBE JIMYHbIX NpeanoyYTeHN;

Aenartb OCO3HaHHbIA BbIOOP, apryMeHTUpoBaTb ero, 6paTtb OTBETCTBEHHOCTb 3a
peLleHue;



oLeHuBaTb NPUOBPETEHHDIN OMbIT;

cnoco6CcTBOBaTh (POPMUPOBAHMIO U MPOSIBAEHNIO LUMPOKOW 3pYyAMUNN B Pa3HbIX
0obnacTax 3HaHWiN, MOCTOSIHHO MOBbIWATb CBOW 06pa3oBaTeNbHbIA N KYNLTYPHbIN
YPOBEHb.

2) CaMOKOHTPO/b:

AaBaTb OUEHKY HOBbIM CUTyauunsiM, BHOCUTb KOPPEKTVBbI B OEATESIbHOCTb,
OLleHMBaTb COOTBETCTBME PE3YNLTATOB LIENSAM;

BNafeTb HaBblkaMy MO3HaBaTeNbHOW pedreKCun Kak OCO3HaHNSA coBepLuaeMblX
AENCTBUA N MbICIUTENBHBIX MPOLECCOB, X PEe3ynbLTaToB U OCHOBAHWUN, NCMNOb30BaTh
NPVEMbI pednexkcum ons OLeHKN cutyauumn, Bbibopa BEPHOIO peLLEeHSs;

YMETb OLUEHMBATb PUCKN W CBOEBPEMEHHO MPUHMMATb pPeLUeHUss Mo KX
CHUKEHMWIO;

NPUHUMATb MOTMBbI W apPrymMeHTbl APYyrux nMpu aHanuse pesynsTaTtoB
AeATENbHOCTN;

3) NnpuHATNE cebs n apyrux:

NPUHUMAaTL cebsl, NOHUMasa CBOW HEQOCTATKN N JOCTONHCTBA;

npvHUMaTb MOTUBbI W  apryMeHTbl Opyrux npv adanude pesynstaTtoB
AEeATENBHOCTY;

npu3HaBaTb CBOE Npaso 1 NpaBo ApYrnx Ha OWNOKY;

pasBnBaTb CNOCOOHOCTb MOHUMAaTbL MUP C NO3ULUK APYroro Yenoseka.

NMPEAMETHDIE PE3YJIbTATbI

lMpeomeTHble  pe3ynbTaTbl  OCBOEHMS  copepXXaHust  yy4ebHOro npegmeta
«buonorus» Ha yrny6i1éHHOM ypoBHE OpUEHTUMPOBAaHbI Ha obecrnedeHne npouIbHOro
0by4eHnsa oby4vatomxcsa ouonormn. OHM BKOYaoT: cneuududeckue gns éuonormum
Hay4Hble 3HaHWsA, YMEHUS U Crnocobbl AENCTBUA MO OCBOEHWUIO, MHTeprnpeTaunm u
Npeobpa3oBaHNIO 3HAHUIN, BUAbI OEATENIbHOCTU MO MOMYYEHUO HOBbIX 3HaHUM N UX
NPVMEHEHNIO B Pa3fIUYHbIX YYEOHbIX, @ TakXe B peasibHbIX XXU3HEHHbIX CUTyauusiX.
[MpeameTHble pesynsTaThl NPeacTaBneHbl NO rogam N3yyYeHus.

MNpeomeTHble pe3ynbTaTbl OCBOEHUA Yy4ebHoro npepgmeta «buonormns» B 10
Kiiacce OOMXHbl OTpaXkaThb:

ChOPMUPOBAHHOCTb 3HAHUN O MECTE N POnNu BMOAOIrN B CUCTEME €CTECTBEHHbIX
HayK, B (h)OpMMpOBaHUM €CTECTBEHHO-HAY4YHOW KapTUHbI MUpPa, B NMO3HAHUN 3aKOHOB
npupogbl N peleHnn npobneM paunoHanbHOro MNpupoaononbL30BaHNs, O BKage
POCCUNCKNX N 3apyBEXHbIX YY4EHBIX B passutne 6uonoruu;

BnageHne  CUCTEMON  OMONOMMYEeCKUX  3HaHWW,  KOTopas  BKIIOYaEeT:
OCHoBoMnonarawowme 6nonorn4eckne TEPMmHbI N NOHATUS (KN3Hb, KNETKA, OPraHn3m,
MeTabonnam, romeocTas, camoperynaums, camoBocCnpon3BefeHue,
HacneacTBEHHOCTb, W3MEH4YMBOCTb, POCT W pas3BuTue), OUONOrNYeckue Teopuun
(knetouHasa Teopus T. LLBanHa, M. LlneinpeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacnencTeeHHocTu T. MopraHa), yyeHus (H. V1. BaBunoBsa — o ueHTpax MHoroobpasus



N MPONCXOXAEHNS KYNbTYPHbIX PacTeHN), 3aKOHbI (eANHO0OPa3nsi NMOTOMKOB NEPBOro
NOKONEHNS, pacLUenneHnsl, YNCTOTbl rameT, He3aBNCMMOro HacnegosaHusa . Mengens,
FOMOSIOrM4eCcKnX psgoB B HAacneacTseHHoOW namenunsoctn H. V. BaBnunosa), npuHuunb!
(koMnIeEMEHTapHOCTN);

BMafeHne OCHOBHbIMM METO4AMM HAyYHOro MO3HaHWS, WCMNOJSIb3YEMbIX B
OMONOrNMYECKMX  WUCCEQOBaHUAX >KUBbIX OOBLEKTOB  (onmMcaHue, WU3MepeHue,
HabnOeHNe, 9KCNEPUMEHT);

YMEHNE BbIOENsATb CYLLECTBEHHbIE MPU3HaKWN: BMPYCOB, KIETOK MNPOKapUoT u
3yKapuoT, OLHOKNETOYHbIX U MHOIMOK/ETOYHbIX OPraHn3MoB, B TOM 4ucne GaKTepui,
rpnboB, PacTeHU, XXUBOTHbIX N YenoBeKa, CTPOEHMS OPraHoB U CUCTEM OpPraHoB
PaCTEHUN, >XMBOTHbIX, Y€l0OBEKA, MPOLIECCOB XXU3HEAEATENbHOCTU, MPOTEKaKLWMX B
opraHMamMax pacTeHui, XXMBOTHbIX M YenoBeka, BMONOrnm4yecKnx NpoLeccoB: obMeHa
BeELEeCTB (MeTabonm3mMm), MpeBpaLLEeHNa 3JHeprumn, OpOodXKEHUs,, aBTOTPOGHOro Wu
reTepoTPOHOro TUMNOB MNUTaHUSA, (POTOCUHTE3A U XEMOCWUHTE3a, MWUTO3a, Meno3a,
rameToreHesa, 3amOpuoreHesa, MNOCTAIMOPUOHANIBHOIO pPasBUTUS, PaA3MHOXEHWS,
NHOVBUOYANbHOrO pa3BUTUS OpraHmM3amMa (OHTOreHesa), B3aMMOLEWCTBUSA TEHOB,
reTeposunca, NICKYCCTBEHHOIo oTéopa;

YMEHNe YyCTaHaBnMBaTb B3aMMOCBA3M MeXAY OpraHoumpgamum KIetkum u  unx
PYHKUMSAMU, CTPOEHNEM KINETOK PasHbIX TKaHEN U X PYHKLUMAMU, MEXAY OpraHamun n
CUCTEMaMN OpPraHoB Y PacCTEHU, XXMBOTHbIX U 4YenioBeka U NX (YHKUMAMU, MeXOy
CUCTEMaMn OpPraHoB M UX PYHKUMSMK, MeXay dTanamm obmMeHa BeLLecTs, aTanamm
KNETOYHOrO UMKNA N >XXUSHEHHbIX LMK/IOB OPraHM3MoB, 3Tanamu 3MOpUoHasibHOro
pPasBUTUS, FEHOTUMNOM N PEHOTUMNOM, PEHOTUMNOM N haKTopammn cpenbl OOUTaHWS;

YMEHNE BbISBNATb OTINYUTENIbHbIE MPU3HAKU >XUBBIX CUCTEM, B TOM 4ucne
PaCTEHWUI, XXMBOTHbIX N YENOBEKA;

YMEHNEe  MCMNOoSb30BaTb  COOTBETCTBYKOLUME  aPryMeHTbl,  OMONOrnM4YecKkyto
TEPMUHOMOINIO 1N CUMMBOMUKY AN [oKasaTenbCTBa pPOACTBA OPraHM3MOB pPasHbiX
cucTeMaTmyecKux rpynm;

yMeHne pewartb 6uonorndeckme 3apadn, BbISABAATb MPUYUHHO-CNEACTBEHHbIE
CBS3N MeXAy uccnegyembiMu GMONormy4ecKMmn npoueccamm u aBneHnsMn, aenatb
BbIBOAb! 1 MPOrHO3bl HA OCHOBAHWM NOJTYYEHHbIX PE3YNbLTaTOB;

YMEHMe BbINONHATL JlabopaTopHble W nNpakTudeckue paboTbl, cobnoaaThb
npasuna npu paboTe ¢ y4ebHbIM 1 NnabopaTopHbLIM 060pYaOBaHNEM;

YMEeHMe BblABUraTb rmnoTesbl, NPOBEPSATb X KCNEPUMEHTANIbHbIMU CpeacTBaMMu,
hopMynmpys Lenb UCCNeqoBaHns, aHanM3npoBaTh NONyYeHHble pe3ynbTaThl U AenaTb
BbIBOApb;

yMEHMe y4acTBoBaTb B Y4eOHO-UccnegoBaTenbCkon pabote no 6Guonoruum,
aKonormm wu MeguuvMHe, NpoBoAMMON Ha 6ase LWKOMbHbIX Hay4HbIX O6LWecTB, ”
Ny6nANYHO NPEACTaBNATb MNOMYYEHHbIE Pe3ynbTaThl HA YHYEHNYECKNX KOH(EPEHLUNSX;

YMEHNE OLEHNBaTb 3TUYECKME acneKTbl COBPEMEHHbIX NCCNEQOBaHNA B 06n1acTu
évonormm 1M MegUUUHbl  (KNOHMPOBaHWE, WCKYCCTBEHHOE  OMNOOOTBOPEHME,
HanpasfeHHOEe N3MEHEHNE reHOMa 1 CO3aHne TPaHCIreHHbIX OPraHU3MoB);



YMEHME OCYLECTBNATb OCO3HaHHbIA BblI6Op Oyaywien npodeccrnoHanbHom
AesaTenbHoCcTM B obfactu 6uonorun, MeaunuuHbl, OGUMOTEXHONOrMW, BETEpUHapuu,
CEeNnbCKOro Xo3AUCTBa, MNULLEBON MNPOMbBIWNIEHHOCTU, YrMy6NnsaTb MNO3HaBaTeSbHbIN
NHTEPEC, HanpaBfieHHbI Ha OCO3HaHHbIN BbIGOP COOTBETCTBYIOLLEN npodeccun un
NPOAO/IKEHNE  OMONMOrMYeckoro  obpasoBaHUs B OpraHMsauusx  cpegHero
npodeCcCcnoHanbHOro 1 BbiCLLEro 06pa3oBaHus.

lMpeomeTHble pe3ynbTaTbl OCBOeEHUA Yy4ebHoro npegmeta «buonorus» B 171
Kiiacce OOMXHbl OTpaXkaThb:

ChOPMUPOBAHHOCTb 3HAHUN O MECTE N PONn BMONOIrMN B CUCTEME ECTECTBEHHbIX
HayK, B (OpMMPOBaHNM COBPEMEHHON €CTECTBEHHO-HAY4YHOW KapTWHbl MuUpa, B
NO3HaHNN 3aKOHOB MPUPOLAbl U PELLUEHUN 3KONOrM4ecKnx nNpobnem 4enoBevecTBa, a
TakKXe B pPeleHun BOMpOCOB pauyoHanbHOro MPUPOAOMNONbL30BaHUsA, U B
hopMrpoBaHNM LEHHOCTHOrO OTHOLLEHNS K npupofe, O6LLECTBY, YENOBEKY, O BKnage
POCCUNCKUX 1 3apyBEXHbIX YH4EHBIX-OMONOroB B passuTe 61onornu;

yMeHVe BNnageTb CUCTEMOW OUONOMMYECKUX 3HaHWW, KOTopasd BKIKOYaeT
onpepeneHnsi 1 NOHMMaHne CyLLHOCTM OCHOoBOMoAararwmx 61Monorniecknx TEPMUHOB
N MOHATUA (BWUL, 3KOcucTemMa, buocdepa), buonorndyeckne Teopun (3BONOLMOHHASA
Teopua Y. [lapBuHa, cuHTeTU4ecKasa Teopua asontounn), y4eHms (A. H. Cesepuosa — o
nyTax M HanpaeneHnax asonouuun, B.. BepHapckoro — o 6uocdepe), 3aKOHbI
(reHeTnyeckoro pasHoBecus k. Xapan n B. BanHb6epra, 3apogbiweBoro cxoactaa K.
M. Boapa), npasuna (MuHUMyma HO. JInbuxa, aKONOrMYecKom nupamugbl 3HEPruu),
rmnoTesabl (rmnotesa «mupa PHK» Y. lmnbepTa);

YMEeHne BnafeTb OCHOBHbIMM METOAAMU HAYy4HOro MO3HaHWS, NCMNOMb3YyEMbIMU B
OVONOrMYEeCKX  UCCNefoBaHUAX >KMBbIX OOBEKTOB U 9KOCUCTEM  (OMuMcaHue,
N3MepeHne, HabniogeHne, 9SKCMNEPUMEHT), Ccrnocobamn BbISBEHUS U OLUEHKU
AHTPOMOreHHbIX U3MEHEHNI B NMPUPOLE;

yMeHM1e BblAeNsTb CyLWeCTBEHHbIE NPU3HaKN: BUOOB, OMOreoLeHO30B, 3KOCUCTEM
n 6uocdepbl, CTabUAN3UPYIOLLEro, ABVXKYLLENO W pas3pbiBaloLWEro eCTeCTBEHHOIO
oTbOpa, annonaTpuMyeckoro U CUMMNATPUYECKOro BMO00OpPa3oBaHWs, BAUSHUA
ABVDKYLLMX CU 3BOMIOLMN HA reHOOHA nonynsauumn, NpUcnoco61eHHOCTU OPraHU3MoB
K cpede obuTaHus, YepenoBaHUs HanpasfeHUn 3BOMOLMW, KPYroBOpOTa BELLECTB U
NOTOKa SHEPrun B SKOCUCTEMAX;

yMEeHVe yCTaHaBnvMBaTb B3aMMOCBA3W Mexgy npoueccaMmn  3BOMIOLNN,
OBKYLLUMMU  CUSIaMU  aHTPOMOreHesa, KOMMOHEeHTaMu pPasfindHbiX 3KOCUCTEM U
NPUCNOCOBAEHNAMMN K HAM OPraHu3MOoB;

yMeHune BbISIBNATb OTNNHUTENbHbIE NPU3HaKn XKMBbIX cuUcTeM,
NPUCNOCOGSIEHHOCTb BUOOB K cpeae obuTaHusi, abUoTUHECKUX U OUOTUHECKUX
KOMMOHEHTOB  3KOCWUCTEM,  B3aMMOCBS3€/W  OpraHMsmMoB B COOOLUeCTBax,
AHTPOMOreHHbIX U3MEHEHNIN B 9KOCUCTEMAX CBOEN MECTHOCTM;

YMEHME  UCMOMb30BaTb  COOTBETCTBYIOLWME  aprymMeHTbl, OGUONOrm4ecKyto
TEPMUHOMOINIO 1 CUMBOMUKY AN [oKasaTenbCTBa poAcTBa OPraHn3MoB pPasHbIX
CUCTEMaTMYECKUX Fpynn, B3aUMOCBA3U OpPraHnu3MoB W cpefdbl obuTaHus, eanHCTBa



YenioBeYeCKMX pac, HeoO6XOAMMOCTU COXpPaHeHNss MHOroobpasns BUOOB N 9KOCUCTEM
KaK yCnoBUsA COCYyLLEeCTBOBaHUA NPUPOObl N YENOBEYECTBa;

yMeHMEe pelwaTb 6Monornyeckme 3agadvuv, BbISBASATb MPUHNHHO-CNEACTBEHHbIE
CBA3M MeXay uccnenyeMbiMn OMONOrNMYECKNMM NMpoLeccamMn 1 SBReHusIMW, Aenatb
BbIBOAb! 1 MPOrHO3bl HA OCHOBAHWM NOJTYYEHHbIX PE3YNbLTaTOB;

YMeHNe BbINOMHATL JlabopaTopHble W nNpakTudeckue paboTbl, cobnoaaTb
npasuna npu paboTe ¢ y4ebHbIM 1 fnabopaTopHbLIM 060pYaOBaHNEM;

YMEHMe BblABUraTb rmnoTesbl, NPOBEPSATb X SKCNEPUMEHTANIbHbIMU CpeacTBaMMu,
hopmynupysa Lenb UccnenoBaHns, aHann3npoBaThb MOMyYeHHblE pe3ynsTaThl U Aenatb
BbIBOAbI;

YMEHNE Yy4acTBoBaTb B Yy4eOHO-uUCcregoBaTenbCKon paboTe no 6Guonoruu,
aKoMormm u MeauumHe, NpoBOAUMON Ha 6a3e LWKOMbHbIX Hay4HbIX O6LEeCcTB, ”
Ny6nnMYHO NpeacTaBnATb NOSlyYEHHbIE Pe3ynbTaThl HA YYEHUYECKNX KOH(DEPEHLNSAX;

YMEHNe OLeHMBaTb MMNoTe3bl M TEOPUM O MPOUCXOXKOEHUN XXU3HW, YerioBeka u
4YeNnoBEeYECKMX pac, O npuyYMHax, MNOCNeACTBUAX W cnocobax npenoTspaleHns
rno6anbHbIX U3BMEHEHUN B 6ruocdepe;

YMEHME OCYLECTBNATbL OCO3HaHHbIA BblI6Op Oyaywien npodeccrnoHanbHom
AeATeNbHOCTN B obnact 6uonoruu, 3KOMornm, NpUPOAONONbL30BAaHNSA, MEeOULUHBI,
OVOTEXHONOMMN,  MCUXONOrMK, BETEPUHAPUKN, CENbCKOro  XO3AWCTBAa, MNULLEBON
NPOMBILWSIEHHOCTW, YrybnATb NO3HaBaTeNbHbIl  WHTEPEC, HanpasfeHHbI  Ha
OCO3HaHHbIN BbIOOP COOTBETCTBYIOLWEN Npodeccun 1 NPOACIIKEHNE BMONOrM4ecKoro
obpasoBaHNss B oOpraHusaumax cpegHero nNpodecCUOHaNbHOrO U BbICLLErO
obpaszoBaHus.



TEMATUYECKOE NMNJIAHUPOBAHUE
10 KJ1ACC

Ne n/n

HanmeHoBaHue pasfenos 1 Tem
nporpamMmbl

KonnyecTtBo 4YacoB

Bcero

KoHTponbHbIe
paboTbl

MNpakTnyeckue
paboTbl

ONEKTPOHHbIE

(undppos.bie)
obpasoBaTesibHble

pecypchl

buonorna kak Hayka

P3LLU Buonorus -

Poccuiickas anekTpoHHas
wikona (resh.edu.ru)

’KuBble cUCTEMBI U NX n3y4yeHne

P3LLU Buonorus -
Poccuiickag anekTpoHHas

wkona (resh.edu.ru)

Buonorua knetku

0.5

P3LLU Buonorus -
Poccuiickas anekTpoHHas

wkona (resh.edu.ru)

Xnmmnyeckas opraHn3auna KneTkn

10

P3LLU Buonorus -

Poccuiickas anekTpoHHas
wikona (resh.edu.ru)

CTpoeHne n yHKUUN KNETKIN

P3LL Buonorus -

Poccuiickas anekTpoHHas
wikona (resh.edu.ru)

O6meH BelLecTB 1 NpeBpaLleHne
3HEpPrum B KNeTke

POLLU Buonorus -
Poccuiickasi anekTpoHHas
wkona (resh.edu.ru)
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HacnepnctBeHHasn nHpopmaums n
peanu3auns eé B KneTke

0.5

P3LLl Buonorus -
Poccuiickas ANEKTPOHHAA
LK resh. .r

JKNBHEHHbIN LMK KNETKN

P3LU Buonorus -
Poccuiickasi anekTpoHHas
wkona (resh.edu.ru)

CTpoeHune 1 yHKLUMM OpraHn3MoB

17

1.5

POLU Buonorus -

Poccuiickas anekTpoHHas
wikona (resh.edu.ru)

10

PasmHo>eHue n passntTne opraHn3mMmoB

1.5

P3LLU Buonorug -

Poccuiickasa anekTpoHHas
wikona (resh.edu.ru)

11

[eHeTuKa — HaykKa O HacnegCcTtBeHHOCTU
N N3SMEeH4YNBOCTN OpraHn3mMoB

0.5

P3LLU Buonorus -
Poccuiickas anekTpoHHas
wkosa (resh.edu.ru)

12

3aKOHOMEPHOCTM HacneaCcTBEHHOCTH

10

P3LU Buonorus -

Poccurickas anekTpoHHas
LKona (resh.edu.ru)

13

33KOHOMepHOCTI/I N3MEHYNBOCTIU

POLU Buonorus -

Poccuiickas anekTpoHHas
wikona (resh.edu.ru)

14

leHeTnKa yenoBeka

0.5

P3LLU Buonorus -

Poccuiickas anekTpoHHas
wikona (resh.edu.ru)

15

Cenekuunsi opraHM3moB

P3LLU Buonorus -
Poccuiickasi anekTpoHHas
wkona (resh.edu.ru)
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BrnoTtexHonornsa n cuHTeTN4eckKasa

P3LLl Buonorus -

16 4 0 Poccurickas anekTpoHHas
éuonorus
LUK resh. .
17 PesepBHOe Bpems 1 0
BLLUEE KOJTMHYECTBO HYACOB I1
OobLL on CTBO CO O 102 13

NMPOIrPAMME
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11 KJIACC

KonnyecTtBo 4acos ONEeKTPOHHbIE
HanmeHoBaHue pasgenos 1 Tem (undbpoBble)
Ne n/n KoHTponbHble | [MpakTuyeckune
nporpammbl Bcero obpaszoBatesibHble
paboTbl paboThl
pecypchbl
3apoxgeHue n passuTtme POLU Buonorus -
1 9BOJIOLUMOHHbBIX NPEACTaBNEeHNI B 4 0 0 Poccuiickas anekTpoHHas
6uonorum wkora (resh.edu.ru)
P3LU Buonorus -
2 MukpoaBonoums N eé pesynsraThbl 14 0 2 Poccuiickas anekTpoHHas
wkona (resh.edu.ru)
P3LLl Buonorus -
3 Makpoasontouus 1 eé pesyneraTthl 6 0 Poccuiickas anekTpoHHas
wkona (resh.edu.ru)
POLU Buonorus -
MpouncxoxxpgeHne n pasBuUTE XXU3HW Ha g
4 15 0 1.5 Poccuiickas aNeKTpoHHas
3emne
wkona (resh.edu.ru)
POLU Buonorus -
MpouncxoxpeHne Yenoseka — 5
5 10 0 1 Poccuiickas anekTpoHHas
aHTpornoreHes
wkona (resh.edu.ru)
okonorna — Hayka o
P3LL Buonorus -
B3aMIMOOTHOLLIEHNAX OPraHN3MOB U g
6 3 0 0.5 Poccuiickas aneKTpoHHas
HaoOpPraHN3MeEHHbIX CUCTEM C
. . wkona (resh.edu.ru)
OKpYy>KaroLLen cpegon



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

OpraHnamebl 1 cpega obuTaHms

1.5

P3LLl Buonorus -
Poccuiickas ANEKTPOHHAA
WK resh. .r

OKoorns BMAOB 1 NONynaumin

0.5

P3OLU Buonorus -
Poccuiickasi anekTpoHHas
wkona (resh.edu.ru)

9Konorusi cCoobLLecTB. IKONOrnyeckmne
CUCTEMBI

12

0.5

POLL Buornorus -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

10

Bbuocpepa - rmobanbHas skocuctema

P3OLLU Buonorusg -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

11

YenoBek 1 okpyxxatoLLas cpega

P3LLU Buonorusg -
Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

12

PesepBHOEe Bpemsi

OBLUEE KOJINHYECTBO HYACOB MO
NMPOIrPAMME

102

7.5



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

NOYPOYHOE NMIAHMPOBAHNE

10 KITACC
Konn4yecTtBo yacos
Ne ONEKTPOHHbIE L poBbie
Tema ypoka KOHTpOnbHbI MpakTnyeckn
n/n Bcero obpasoBaresibHble Pecypchbl
€ paboThbl € paboThbl
P3LU Buonorusa - Poccuiickas
Buonorusa kak komnnekcHas Hayka u
1 1 0 0 3MEKTPOHHAS LIKOoNa
KakK 4YaCTb COBPEMEHHOIo obLiecTsa
(resh.edu.ru)
P3LLU Buonorus - Poccuiickas
2 JKuBble cnctembl N nX CBOWCTBA 1 0 0 3MEeKTPOHHASA LLIKONAa
(resh.edu.ru)
P3LLU Buonorus - Poccuiickas
YpoBHeBas opraHn3aums XX1BbIX -
3 1 0 0 KTDOHHAS LUK
cucTem
(resh.edu.ru)
P3LLU Buonorus - Poccuiickas
NcTopunsa oTKpbITUS N N3yYHeHus - -
4 1 0 0 3NEeKTPOoHHag LiKona
KneTkn. Kneto4Hasa teopusa
(resh.edu.ru)
MeTofpbl MONEKYNSPHON 1 KNETOYHON
6vonoruun. NpakTuyeckas padoTta 5
< P3LU Buonorus - Poccuiickas
5 «/13y4eHne MeToO0B KJIETOHHOM ’ 0 05 -
. QNEKTPOHHAaA LKona
éunonorunn (xpomatorpadwus,
(xp pac (resh.edu.ru)
anekTpodopes, anddepeHuymanbHoe
ueHTpudyrmposanue, lMNLP)»
P3LLU Buonorus - Poccuiickas
6 XMNYECKUNIA cocTaB KNETKMN 1 0 0 KTDOHHAas LUK
(resh.edu.ru)
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MVIHepaJ'IbeIe BellecTBa KNeTkKn, nx

P3LU Buonorus - Poccuiickas

7 0 SNIEKTPOHHASA LLIKOa
oévonornyeckasl posb osh ;
OpraHn4deckue BeLlecTBa KNeTkn — 5
P3LU Buonorusi - Poccuiickas
6enkun. JlabopaTtopHas paboTa
8 0.5 3NEKTPOHHAsA LLIKOsA
«O6Hapy>xeHne 6enKoB C MOMOLLbIO
o (resh.edu.ru)
Ka4yeCTBEHHbIX peakuuin»
. P3LL Buonorus - Poccuiickas
CeowncTtBa, knaccudukaums n
9 (bYHKLIN GENKOB 0 3M1eKTPOHHasA LLIKona
YHKU (resh.edu.ru)
P3LLl Buonorus - Poccuiickas
OpraHunyeckune BellecTBa KNeTkn —
10 eBOMLI 0 9MIEKTPOHHASA LIKoNa
y A (resh.edu.ru)
P3LL Buonorug - Poccuiickas
OpraHn4deckune BeLlecTBa KNeTku —
11 0 QNEKTPOHHAs LLIKOSa
nmnuapl
(resh.edu.ru)
HykneuHosble kucnotbl. JHK n PHK.
JlabopaTtopHas paboTta P3LU Buonorus - Poccuiickas
12 «/lccnepoBaHne HYKNenHOBbIX 0.5 2NEeKTPOHHAas LWKona
KWUCNOT, BbIAENEHHbIX N3 KIETOK (resh.edu.ru)
pPas3nNYHbIX OPraHN3mMoB»
P3LU Buonorus - Poccuiickas
CtpoeHune n yHkuumn AT®. [pyrue
13 o3 tbocdars (HTD) 0 QNEeKTPOHHASA LLIKONA
HYKneo3naTpu Thl
y ATP (resh.edu.ru)
CeksenvpoBaHue [IHK. MeTtoppl POLL Buonorus - Poccuiickas
14 reHOMWKW, TPAHCKPUNTOMUKN, 0 9N1EKTPOHHAA LWKona

NPOTEOMUKI

(resh.edu.ru)
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P3LU Buonorus - Poccuiickas

15 MeToapl CTPYKTYpHOI 6ruonorunn 0 3NEeKTPOHHAas LKOosa
resh. .r
P3LU Buonorus - Poccuiickas
Tunbl KneTok. lNpokapuoTnyeckas
16 0 SNEeKTPOHHas LKona
KNneTka
(resh.edu.ru)
CTpoeHne ayKaprnoTU4ECKON KNETKM. P3LL Buonorus - Poccuiickas
17 MNMpakTnyeckasa pabota «3yyeHne 0.5 9NEKTPOHHAs LIKosa
CBOICTB KJIETOYHO MeMOpaHbl» (resh.edu.ru)
P3LU Buonorusa - Poccuiickas
18 [MoBEepXHOCTHbIN annapaT KNeTkn 0 9N1EKTPOHHAsA LLKOoNIa
(resh.edu.ru)
OpHomeMb6paHHble opraHougpl 5
P3LL Buonorus - Poccuiickas
KneTku. NpakTuyeckas paboTta
19 0.5 3MIEKTPOHHAs LLKona
«3y4eHne oBuKeHnsa umMtonnasmbl B
(resh.edu.ru)
pacTUTENbHbIX KNeTKax»
[MonyaBTOHOMHbIE OpraHouabl
KNETKN: MUTOXOHOPUN, NNacTnibl. 5
P3LU Buonorusa - Poccuiickas
JlabopaTtopHas paboTta
20 0.5 9NEKTPOHHASA LLIKONA
«/lccnegoBaHne nnasmonnsa u
(resh.edu.ru)
AennasmMonmaa B pacTUTENbHbIX
KNeTKax»
P3LU Buonorus - Poccuiickas
21 Hememb6paHHble opraHongbl KNeTku 0 9NEeKTPOHHAas WKona

resh. N
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P3LU Buonorus - Poccuiickas

22 CtpoeHue n yHKuun sgpa 0 3NEeKTPOHHAas LKOosa
resh. .
CpaBHuTeNbHaA xapakTepucTmka 3
P3LU Buonorus - Poccuiickas
KNeToK aykapuor. JlTabopaTtopHas
23 0.5 SNEKTPOHHAs LLIKONa
paboTa «/13y4yeHne CTpoeHns KNeTok
(resh.edu.ru)
pPasnNYHbIX OPraHM3mMoB»
Accnmmnnauusa n guccumMmmnnaums —
ABe CTOPOHbl MeTabonuama. Tunbl 3
P3LL Buonorus - Poccuiickas
obmMeHa BelecTB. JlabopaTopHas
24 . 0 QNEKTPOHHAsA LIKONa
paboTa «/3y4yeHne KaTanuTn4ecKom
(resh.edu.ru)
aKTUBHOCTU (hepMEHTOB (Ha npumepe
amunasbl Nau Katanasbl)»
depMeHTaTMBHbIN XapaKTep peakuuia
KNEeTOYHOro Mmetabonuama. 5
POLL Buonorus - Poccuiickas
JlabopartopHas paboTa «3yyeHne
25 dhepMeHTaTMBHOIrO pacLuensieHuns 0-5 S —
P pacti (resh.edu.ru)
nepokcmuga sogopona B
PaCTUTENbHbIX U XXUBOTHbIX KNeTKax»
P3LU Buonorus - Poccuiickas
Benkn-aktueaTopbl 1
26 0 3NEeKTPOHHAas LWKosa
6eNKU-NHIrMBUTOPLI
(resh.edu.ru)
P3LU Buonorus - Poccuiickas
27 ABTOTPOMHBIN TN OO6MEHa BELLLECTB 0 SNEKTPOHHASA LLIKONA

(resh.edu.ru)
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P3LU Buonorus - Poccuiickas

28 doToCnHTES 0 3N1eKTPOHHas LLIKONa
resh. .r
XemocuHTes. JlabopaTopHas paboTa P3LU Buonorus - Poccuiickas
29 «CpaBHeHMe npoLeccoB 0.5 3NEeKTPOHHAs LWKOosa
hoTOCMHTE3A N XEMOCUHTE3a» (resh.edu.ru)
AHaapo6HbIe opraHu3mbl. Bugpl 3
P3LL Buonorus - Poccuiickas
6poxxeHus. JTabopaTopHasa paboTa
30 c 6 0 3NIEKTPOHHASA LLIKONa
«CpaBHEeHME NpoLecCcoB BPOXKEHUS 1
P Pou P (resh.edu.ru)
ObIXaHns»
P3LU Buonorus - Poccuiickas
A3pO6HbIE OpraHN3Mbl. JTarbl
31 0 3NEKTPOHHAasA LLKONa
9HEpPreTn4ecKoro obmMmeHa osh ;
DHeprna MemopaHHOro rpagmeHTa P3LU Buonorus - Poccuiickas
32 npoToHoB. CnHTe3 AT®: paboTa 0 3NEeKTPOHHAs LWKosa
NPOTOHHOWN AT®-CrHTa3bI (resh.edu.ru)
P3LL Buonorus - Poccuiickas
33 Peakuun maTpn4Horo cuHtesa 0 9NEeKTPOHHas LWKkona
(resh.edu.ru)
. P3LL Buonorus - Poccuiickas
TpaHCKpUnNuMa — MaTpuyHbIA CUHTES
34 0 QNEKTPOHHAg LLIKoNa
PHK
(resh.edu.ru)
P3LL Buonorus - Poccuiickas
35 TpaHcnsaumsa n e€ atan.l 0 9NEKTPOHHas LKona

(resh.edu.ru)
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KognpoBaHne aMMHOKUCOT. Ponb

P3LU Buonorus - Poccuiickas

36 0 3MeKTpoHHas LwKona
pnbocom B BUoCnHTE3E 6enka osh ;
P3LU Buonorus - Poccuiickas
OpraHusaumsa reHoma y npokapuoT U
37 SVKADUO 0 3MEKTPOHHAS LIKoNa
KapuoT
ykap (resh.edu.ru)
P3LLU Buonorus - Poccuiickas
MonekynsipHble MexaHU3Mbl
38 0B v BVKADMO 0 3MIEKTPOHHAS LIKOoNa
3KCMNpeccumn reHoB KapuoT
P y dykap (resh.edu.ru)
Bupycbl — HekneTto4Hble (hopmbl 5
P3OLL Buonorus - Poccuiickas
>KU3HW 1 obnuraTHble napasunTbl.
39 0.5 KTDOHHASA LUK
MpakTu4eckasn pabora «CosgaHne
(resh.edu.ru)
MOAEenNu Bmpyca»
P3LU Buonorus - Poccuiickas
BupycHble 3a6oneBaHns YenoBeka,
40 . 0 3MEKTPOHHAS LIKOoNa
>KMBOTHbIX, pacTeHUI
(resh.edu.ru)
P3LLU Buonorus - Poccuiickas
HaHnoTexHonorum B 6uonormm n
41 0 SNEKTPOHHAs LIKoNa
MeguunHe
ANt (resh.edu.ru)
P3LLU Buonorus - Poccuiickas
42 2KNSHEHHBIN UMK KNETKK 0 KTPOHHASA LK
(resh.edu.ru)
P3LLU Buonorus - Poccuiickas
43 MaTpuyHbin cuHTed JHK 0 9NEKTPOHHAas LlKona

(resh.edu.ru)
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Xpomocowmbl. JlabopaTopHasa paboTta

P3LLU Buonorus - Poccuinckas

44 «/13y4eHne XxpoMOCOM Ha roToBbIX 0.5 QNEKTPOHHas Llkona
MUKponpenaparax» (resh.edu.ru)
P3LL Buonorus - Poccuiickas
45 LeneHne KNeTkn — MnUTO3 0 9NEKTPOHHAs LIKOa
(resh.edu.ru)
Tunbl KNeTok. KapnokmHes u
LMTOKMHe3. JlabopaTopHas paboTta P3LU Buonorusa - Poccuiickas
46 «HabnogeHne Mnto3a B KneTkax 0.5 3M1eKTPOHHAaS LLIKOMA
KOHYMKa KopeLlKa fiyka (Ha rotoBbIX (resh.edu.ru)
MUKponpenaparax)»
P3LL Buonorus - Poccuiickas
Perynaums >XxnsHeHHoOro umkna
47 0 QNEKTPOHHAsA LLIKoNa
KNEeToK
(resh.edu.ru)
P3LL Buonorus - Poccuiickas
48 OpraHnam Kak eguHoe Lenoe 0 ANIEKTPOHHAS LLKoNa
(resh.edu.ru)
. P3LL Buonorus - Poccuiickas
TkaHu pacteHun. JlabopaTtopHas
49 . . 0.5 3MIEeKTPOHHAaA LKona
paboTa «/3y4yeHne TkaHen pacTeHnmn» osh ;
TKaHN XXMBOTHbIX N YenoBeKa. P3LL Buonorus - Poccuiickas
50 JlabopaTtopHas paboTta «M3y4eHne 0.5 SNEKTPOHHAs LIKona
TKaHewn XXNBOTHbIX>» (resh.edu.ru)
OpraHbl. Cnuctembl opraHosB. POLL Buonorus - Poccuiickas
51 JlabopartopHas pabota «/3yyeHne 0.5 9NEeKTPOHHAas WKona

OopraHoB LIBETKOBOIo pacTteHus»

resh. I
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52

Onopa Tena opraHn3MoB

P3LU Buonorus - Poccuiickas
3MeKTpoHHas LwKona
resh. N

53

[BmxeHne opraHn3mMoB

P3LU Buonorus - Poccuiickas
3MEKTPOHHAS LIKoNa

(resh.edu.ru)

54

MuTaHne opraHnamos

P3LLU Buonorus - Poccuiickas

SNIEeKTPOHHA4A LLIKOoa

(resh.edu.ru)

55

[MnTaHne NO3BOHOYHbLIX XXUBOTHbIX.
HmmeBapMTeanaﬂ cuncrtemMa
yesioBeka

P3LLU Buonorus - Poccuiickas
3MIEKTPOHHASA LLIKOoNa

(resh.edu.ru)

56

,D,blxaH mne opraHn3mMoB

P3LLU Buonorus - Poccuiickas
3MIEKTPOHHAA LIKoNa

(resh.edu.ru)

57

,D,blxaHVIe MO3BOHO4YHbIX XKNUBOTHbIX N
yesioBeka

P3LLU Buonorus - Poccuiickas
3NEKTPOHHAsA LLIKONAa

(resh.edu.ru)

58

TpaHCcnopT BELECTB Yy OpPraHn3MoB

P3LU Buonorus - Poccuinckas
3NEKTPOHHAs LKOoMa

(resh.edu.ru)

59

KpOBeHOCHaﬂ cncrtemMa No3BOHOYHbIX
JKNBOTHbIX U YenoBekKa

P3LU Buonorus - Poccuiickas
MIEKTPOHHAS LLKoNa
resh. N

60

BbioeneHne y opraHn3smoB

P3LLU Buonorus - Poccuiickas
3MIEKTPOHHASA LIKoNa

(resh.edu.ru)
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P3LU Buonorus - Poccuiickas

61 3awmta y opraHn3mos 0 2NEKTPOHHAs LKOosa
resh. .
P3LU Buonorus - Poccuiickas
62 MMMyHHasa cuctema venoBeka 0 9NeKTPOHHas Wkona
(resh.edu.ru)
P3LU Buonorusa - Poccuiickas
PasgpaxxumocTb 1 perynsaums y
63 0 SNEeKTPOHHas LWKona
OpraHn3mosB
(resh.edu.ru)
['ymMmopanbHas perynauus un P3LU Buonorusa - Poccuiickas
64 3HOOKPUHHAs cnucTemMa XXUBOTHbIX U 0 SNEKTPOHHas LIKoSa
4yerioBeka (resh.edu.ru)
P3LU Buonorusa - Poccuiickas
65 DopMbl Pa3MHOXXEHNST OPraHN3MOB 0 SNEKTPOHHAs LIKOoSa
(resh.edu.ru)
P3LU Buonorusa - Poccuiickas
66 [MonoBoe pasMHoOXeHME 0 SNEKTPOHHAs LLIKONa
(resh.edu.ru)
P3LL Buonorus - Poccuiickas
67 Melio3s 0 SNEKTPOHHAs LKoNa
(resh.edu.ru)
lameToreHes. O6pasoBaHue n
pas3BuTHE NOSMOBbLIX KNETOK. POLL Buonorus - Poccuiickas
68 JlabopatopHas paboTa «/3yyeHne 0.5 SNEKTPOHHAs Llkona

CTpOEHUsA NONOBbIX KNETOK Ha
roToBbIX MUKpOrMpenaparax»

(resh.edu.ru)
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NhovBuayanbHoe passutme

P3LU Buonorus - Poccuiickas

69 0 3/IEKTPOHHAs LuKona
OpraHN3mMoB — OHTOreHes osh ;
o P3LLU Buonorus - Poccuitickas
3aknagka opraHoB 1 TKaHen n3
70 0 3MEKTPOHHAS LIKoNa
3apoAbILLEBbIX IMCTKOB
(resh.edu.ru)
PocT n pasButne >XMBOTHbIX. 3
P3LU Buonorus - Poccuiickas
JlabopaTtopHaa paboTta «BbiasneHue
& NMPU3HaAKOB CXOACTBA 3apoablLLei 0.5 SUICKTROHREA LIKONA
P A PoA (resh.edu.ru)
MO3BOHOYHbIX )XVBOTHbIX»
PasMHOXXeHne 1 pasBuTue pacTeHui. §
P3LLU Buonorus - Poccuiickas
JlabopartopHas pabota «CTpoeHune -
72 0.5 3NEeKTPOoHHAag LiKona
OpPraHoB Pa3MHOXXEHUS BbICLUNX
y (resh.edu.ru)
pacTeHunin»
P3LLU Buonorus - Poccuiickas
VcTopusi ctaHoBNEHNst 1 pa3BUTUS
73 0 3M1EeKTPOHHAA LLKONa
FeHETUKN KaK HayKu
(resh.edu.ru)
OcCHOBHbIE NOHATUSA 1 CUMBOJIbI 5
P3LLU Buonorus - Poccuiickas
reHeTuku. JlabopatopHas paboTta -
74 [Iposodina Kak o6be 0.5 3NIEKTPOHHAsA LLKona
« nna Kak oobekT
P . (resh.edu.ru)
reHEeTNYECKNX nccnegoBaHnm»
3aKOHOMEpPHOCTM HacnegoBaHus 3
P3LU Buonorus - Poccuiickas
npmnaHakos. MoHornépugHoe
75 0.5 3M1EeKTPOHHASA LKONAa

cKpewmBaHue. lNpakTnyeckas paboTta
"N3yyeHne pesynsraTos

(resh.edu.ru)
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MOHOIMGPUAHOIO CKPELUMBAHNSA Y
aposodunbl”

L|,I/ITOJ'IOFI/I‘-IeCKI/Ie OCHOBBbI

P3LLU Buonorus - Poccuiickas

76 OHOMG or6 CKDE g 0 3M1EeKTPOHHASA LLKONa
MOHOMMO6PUAHOIO CK nBaHuS
PYR et (resh.edu.ru)
P3LLU Buonorus - Poccuiickas
AHannsupyoLee ckpelunBaHume. -
77 0 3NeKTpOoHHas LWKona
HenonHoe goMunHupoBaHne
(resh.edu.ru)
OnrnépngHoe cKkpeLwmBaHme. 5
P3LLU Buonorus - Poccuiickas
MpakTnyeckaa paboTta «3yyeHune
78 CSVNLTATOB ANrGDUAHOrO 0.5 3aNeKTpoHHag LKona
pesy. A PvA (resh.edu.ru)
cKpelmBaHna y opo3odunbl»
P3LLU Buonorus - Poccuiickas
LinTonornyeckne ocHoBblI E
79 6 Or6 CKDE g 0 KTDOHHAS LLIK
UrnépunaHoro ckK nBaHUS
A PYA et (resh.edu.ru)
P3LLU Buonorus - Poccuiickas
CuenneHHoe HacnegoBaHue -
80 0 3NEeKTPOoHHag LiKona
NPU3HaKoB
(resh.edu.ru)
P3LU Buonorus - Poccuinckas
XpomocomHasi Teopusi
81 0 3NEKTPOHHAs LKOoMa
HacnegcTBEHHOCTU
(resh.edu.ru)
P3LU Buonorus - Poccuiickas
82 [eHeTnKa nona 0 aNIEKTPOHHAS LLKoNa
(resh.edu.ru)
P3LL Buonorus - Poccuiickas
83 [eHOTUN Kak LenocTHasa cuctema 0 QNIEKTPOHHASA LLIKONA

(resh.edu.ru)
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[eHeTNYECKNI A KOHTPOSb Pa3BUTUS

P3LU Buonorus - Poccuiickas

84 . 0 3/IEKTPOHHAs LuKona
pacTeHun, XXNBOTHbIX U YenoBeKa ‘osh ;
P3LU Buonorus - Poccuiickas
N3meHunBoCTb Npu3HakoB. Buabl
85 0 3MEKTPOHHAS LIKoNa
N3MEHYNBOCTU
(resh.edu.ru)
P3LLU Buonorus - Poccuiickas
86 MogundurnkaymoHHas N3MeH4YMBOCTb 0 QNIEKTPOHHASA LLIKONa
(resh.edu.ru)
BapunaunoHHbIn psg 1 BapnaynoHHas
KpuBas. JlabopaTtopHas paboTa PSLL
Y buionorus - Poccuiickas
«/lccnegoBaHne 3aKkOHOMEPHOCTEN
87 N 0.5 3NeKTpoHHas LKona
MOOVNUKALMOHHON N3MEHUYMBOCTN.
(resh.edu.ru)
[MocTpoeHne BapuaumMoHHOro psga n
BapuayoOHHON KpUBOW»
P3OLL Buonorus - Poccuiickas
[eHOTUNMYEecKasa N3MEHYNBOCTb.
88 0 3/IEKTPOHHAs LIKosa
KombunHaTuBHas M3MEH4YMBOCTb
(resh.edu.ru)
MyTaunoHHas N3MEHYMBOCTb. 5
P3LU Buonorus - Poccuiickas
[NMpakTuyeckas pabota «MyTtaumn y
89 30t (Ha roTo 0.5 SNEeKTPOHHas LWKona
o nnbl (Ha rOTOBbIX
AP (resh.edu.ru)
MUKponpenaparax)»
3aKOHOMEPHOCTN MYTaLMOHHOIO P3LU Buonorus - Poccuiickas
90 npouecca. InureHeTrka un 0 3NEeKTPOHHAag LWKona

annmreHoMmkKa

(resh.edu.ru)
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[eHeTuKa Yenoseka. NpakTnyeckas

P3LLU Buonorus - Poccuinckas

91 paboTta «CocTaBneHne n aHanms 0.5 SNEKTPOHHAas LLIKoNa
POLOCNOBHON> (resh.edu.ru)
P3LLl Buonorus - Poccuiickas
92 MeToabl MEANLIMHCKON FrEHETUKN 0 QNEKTPOHHAas LIKosa
(resh.edu.ru)
3Ha4yeHne MeanLNHCKON FreHETUKWN B 3
P3LU Buonorus - Poccuiickas
NpPenoTBPALLEHNN N NEYEHN
93 . 0 9MIEeKTPOHHAA LLIKONAa
reHeTn4ecKunx 3aboneBaHnmn
(resh.edu.ru)
yenoBeka
OCHOBHbIE MOHATUSA CENEKLNN. 5
P3LU Buonorus - Poccuiickas
JlabopaTtopHas paboTta «/3y4eHune
94 HbiX DACTEHMIA 1 0.5 9/IEKTPOHHASA LLIKOoNa
COPTOB KY/bT
P ynetyp P (resh.edu.ru)
nopog, AOMALLHNX XXUBOTHbIX»
MeToapl cenekunoHHom paboThl. P3LL Buonorus - Poccuiickas
95 JlabopaTtopHas paboTa «/3yyeHune 0.5 SNEKTPOHHAs LIKOSa
METOL0B CeNnekunmn pacTeHnin» (resh.edu.ru)
[loCTIXeHNs1 cenekummn pacTeHuii n P3LU Buonorus - Poccuiickas
96 XXUBOTHbIX. [MpakTnyeckas paboTa 0 9NEeKTPOHHas LWKona
«[1pnBMBKa pacTeHunin» (resh.edu.ru)
CoxpaHeHvie, n3ydeHue u POLLU Buonorus - Poccuiickas
97 NCMoNb30BaHNE reHeTUYEeCKNX 0 3NEKTPOHHAasA LLKOoIa
pecypcos (resh.edu.ru)
P3LLl buonorus - Poccuiickas
BuoTtexHonorusa Kak Hayka u otTpacrb
98 0.5 3NEKTPOHHAas LLKOsa

npomnssopcTea. M paKTn4eckada

(resh.edu.ru)
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paboTta «/3yyeHne oObLEKTOB
BuoTexHonornm»

99

OcHoBHbIe HanpasneHus
CUHTETNYeCcKoI buonormm

P3LLU Buonorus - Poccuiickas

ANEeKTPOoHHAaA LLIKOa

(resh.edu.ru)

100

XpOMOCOMHaFI N redHHasa nHXxeHepus

P3LLU Buonorus - Poccuiickas
3NEKTPOHHAs LKOMa

(resh.edu.ru)

101

MeaunumHckmne BUoTexHonorum

P3LU Buonorus - Poccuinckas
3NEKTPOHHAA LLIKONA

(resh.edu.ru)

102

PesepBHbIin ypok. NoBTopeHue,
0606LeHne, cuctemaTm3auns 3HaHUn

P3LU Buonorus - Poccuiickas

ANEKTPOHHAA LLIKOJIAa

(resh.edu.ru)

OBLUEE KOJINHECTBO HYACOB MO
NMPOIrPAMME

102

13.5
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11 KJIACC

Konun4ecTBo YyacoB

OneKTPOoHHble L poBbie

Ne
w/n Tema ypoka B KOHTpOSIbHBI MpakTnyecku obpasoBaTesbHble
cero
e paboTbl e paboThl pecypchbl
P3LLU Buonorusg -
1 OBONOUMOHHas Teopus Y. dapsuHa 1 0 0 Poccuiickaa anekTpoHHas
wkona (resh.edu.ru)
P3LL Buonorus -
LBxyuime cunbl asofoLMn BULOB 5
2 o Y. [lapsnH 1 0 0 Poccuiickas anekTpoHHas
- FaPBIHY wkona (resh.edu.ru)
bopbba 3a cyuecTBoBaHMe, POLL Buonorus -
3 €CTECTBEHHbIN N NCKYCCTBEHHbIN 1 0 0 Poccuiickas anekTpoHHas
oTbop LUK resh.edu.r
- POLU Buonorus -
dopMUpoBaHNE CUHTETUHECKOWN -
4 1 0 0 Poccuiickas anekTpoHHas
Teopuin 3BONOLNN
Lkona (resh.edu.ru)
P3LL Buonorus -
OTanbl 3BOMOLUMOHHOIO npoLecca: 5
5 0SB0 AKDOSBOMO 1 0 0 Poccuiickas a/1eKTpoHHas
MUK BOMIOUMA N MaK BoOMouMsA
P H P H wkona (resh.edu.ru)
POLLU Buonorusg -
Monynauna — anemeHTapHas -
6 . A SO 1 0 0 Poccuiickas anekTpoHHas
VHU BOMOLNMN
A H H wkona (resh.edu.ru)
3aKOH reHeTUYECKOro paBHOBECKS POLL Buonorus -
7 Ix. Xapgu, B. BanH6epra. 1 0 0.5 Poccuiickas aneKTpoHHas
JlabopatopHas paboTta «BbissneHue wkona (resh.edu.ru)
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N3MEHYMBOCTN y 0COBEN OgHOro
B/aa»

P3OLLU Buonorusg -

pabota «[1pucnocobneHns

8 OnemMeHTapHble (hakTopbl 3BONHOLNN 0 Poccuiickas anekTpoHHas
wkona (resh.edu.ru)
P3LU Buonorus -
OpekT ocHoBaTens. ekt 5
9 0 Poccuiickas anekTpoHHas
OYyTbINOYHOIO ropbILKa
wkona (resh.edu.ru)
. P3OLLU Buonorus -
Murpauyn. sonsaummn nonynauum: 5
10 0 Poccuiickas ANEKTPOHHAaA
reorpaduyeckasi, buonormyeckas
wkona (resh.edu.ru)
- POLU Buonorus -
EctecTBeHHbIN O0T6OP — B
11 X Tp——— 0 Poccuiickas anekTpoHHas
P - P H wikona (resh.edu.ru)
P3LU Buonorus -
12 Monosou oTbéop 0 Poccuiickas a1eKTpoHHas
wkona (resh.edu.ru)
MpncnocobneHHOCTb OpraHN3MoB
Kak pesynbsTaT MUKPO3BOHOLUN. P3LU Buonorus -

13 JlabopaTtopHas pabota «3y4eHne 0.5 Poccuiickas a1eKTpoHHas
apomMopdO30B 1 nguoagantaummn y LUK resh.edu.r
PacTEHNIN N XXNBOTHbIX>»

Mpumepbl NprUcnocobneHnn y
OpraHn3moB: MOpPdONorn4yecKue, P3LU Buonorusa -

14 husnonormnyeckne, GNOXMMmN4ecKme, 0.5 Poccuiickas anekrpoHHas

nosegeH4eckune. JlabopaTtopHas wkona (resh.edu.r
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opraHn3mMoB N NX OTHOCUTESIbHaA
LenecoobpasHOCTb»

Bug, ero kputepuun n CTpykTypa.
JlabopaTtopHas pabota «CpaBHeHune

P3LU Buonorus -

15 0B 10 MOP(ONOrIHECKo 0.5 Poccuiickas a1eKTpoHHas
BMNOOB NO M JIOrN4YECKOM
A P y wkona (resh.edu.ru)
KpUTEPUIO»
P3OLU Buonorus -
16 CTpyKkTypa Buaa 0 Poccuiickas anekTpoHHas
Lkona (resh.edu.ru)
P3OLLU Buonorus -
Bupooob6pasoBaHue Kak pesynsrar -
17 0 Poccuiickaa anekTpoHHas
MNKPO3BOOLINN
wkona (resh.edu.ru)
P3LLU Buonorus -
CBsA3b MMKPO3BOOLN 1 =
18 0 Poccuiickas aneKTpoHHas
anuaemMmonornum
wkona (resh.edu.ru)
Makpoasontouus. POLU BEvonorus -
19 [NManeoHTONOrM4YecKne MeToabl 0 Poccuiickasa anekTpoHHas
N3y4eHns aBonoLmnn wkona (resh.edu.ru)
P3LU Buonorus -
buoreorpagunyeckne metogbl 5
20 0 Poccuiickas anekTpoHHas
N3y4yeHuns aBonoLUmn
LKona (resh.edu.ru)
OMbpronornyeckmne u P3LU Buonorusa -
21 CpaBHUTENBHO-MOpPdOoNornyecKkmne 0 Poccuiickas anekTpoHHas

MeTOoObl N3y4HeHNA 3BOJTIOLNN

wkona (resh.edu.ru)
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MonekynsipHo-reHeTn4yeckue,

P3LU Buonorus -

22 OUOXMMUNYECKME N MaTEMATUYECKNE 0 Poccuiickas anekTpoHHas
MeTOAbl N3Yy4EHUA IBONHOLUN wkona (resh.edu.ru)
P3LL Buonorus -
23 O6Lupme 3aKOHOMEPHOCTW 3BONOLN 0 Poccuiickas anekTpoHHas
wkona (resh.edu.ru)
ApanTuBHasa pagmnauusi. P3LU Buonorus -
24 HepaBHoMepHOCTL Temnos 0 Poccuiickas anekTpoHHas
3sonoymn wkora (resh.edu.ru)
P3OLLU Buonorus -
Hayu4Hble runoTesbl NPONCXOXXAEHNS =
25 0 Poccuiickaa anekTpoHHas
XKN3HW Ha 3emne
wkona (resh.edu.ru)
P3LLU Buonorus -
[loHay4Hble npegcTaBneHns o =
26 SADONKIE 5 0 Poccuiickas aneKTpoHHas
HUW XKU3HU
poxa wkona (resh.edu.ru)
. P3LL Buonorus -
OcHOBHbIE aTanbl HEOPraHM4YeCKOomn 5
27 0 Poccuiickag anekTtpoHHas
aBoOtOLMN
wkona (resh.edu.ru)
P3LL Buonorusg -
28 [MNoTe3bl 3apPOXXAEHNS XKNSHN 0 Poccuiickas an1eKTpoHHas
wkona (resh.edu.ru)
NcTopusa 3emnu n metoapl eé
P3LL Buonorus -
n3y4veHus. JlabopartopHasa paboTta b
29 0.5 Poccuiickas aneKTpoHHas

<<I/I3yt4eH|/|e n ornncaHme nckoriaembiXx
OCTaTKOB gpeBHUX OpraHN3mMoB»

wkona (resh.edu.ru)
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HayanbHble aTanbl opraHN4ecKom

P3LL Buonorus -

30 0 Poccuinickas anekTpoHHas
3BotoLNN
LUK resh. N
P3LU Buonorus -
31 DBonoUNS ayKapuoT 0 Poccuiickas anekTpoHHas
Lkona (resh.edu.ru)
OCHOBHbIe 3Tanbl 3BOMOLMN
pactutenbHoro mupa. lNpakTtunyeckas P3LL Buonorus -

32 paboTa «/3yyeHne ocobeHHOoCTEN 0.5 Poccuiickas a1eKTpoHHas
CTPOEHNSA PaCTEHNI Pa3HbIX wkona (resh.edu.ru)
OTOENOB»

P3LLU Buonorus -
OCHOBHbIe 3Tarnbl 3BOAOLMN =

33 0 Poccuiickasa anekTpoHHas

>XMBOTHOIo Mmpa

wkona (resh.edu.ru)
OBONOLNS XKNUBOTHbIX.

P3OLLU Buonorus -
MpakTnyeckas pabota «3yveHne -

34 . 0.5 Poccuiickaa anekTpoHHas

OCOBEHHOCTEN CTPOEHNSA

wkona (resh.edu.ru)
MO3BOHOYHbIX XKVNBOTHbIX>»

P3LU Buonorus -
Passutne »nsHm Ha 3emne no apam 5

35 0 Poccuiickas anekTpoHHas

1 nepmogam
Lkona (resh.edu.ru)
P3OLLU Buonorus -
MaccoBble BbIMUPAHUA — =
36 0 Poccuiickasa anekTpoHHas
9KONOrmyecKmne Kpmaunchol npoLuoro
wkona (resh.edu.ru)
. . P3LLU Buonorusg -
CoBpPEMEHHbBIN 3KONMOrMYECKUI =
37 0 Poccuiickaa anekTpoHHas

Kpnaunc, ero 0CO6eHHOCTN

wkona (resh.edu.ru)
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CoBpemMeHHas cuctema

P3LL Buonorus -

38 0 Poccuinickas anekTpoHHas
opraHmn4eckoro mmpa
LUK resh. N
P3LU Buonorus -
OcCHOBHbIE cucTeEMaTMYECKME rpynnbl 5
39 0 Poccuiickas anekTpoHHas
OopraHm3mosB
Lkona (resh.edu.ru)
POLU Buonorug -
40 AHTpOMONOrna — Hayka o 4enioBeke 0 Poccuiickas anekTpoHHas
wkona (resh.edu.ru)
. P3OLLU Buonorus -
Passutne npegcraBneHnin o =
41 0 Poccuiickaa anekTpoHHas
MPONCXOXOEHNN YeNoBeKa
wkona (resh.edu.ru)
MecTo yenoBeka B cucteme
opraHun4eckoro mupa.
POLU Buonorus -
JlabopartopHas pabota «/3yyeHne 5
42 . 0.5 Poccuiickas anekTpoHHas
OCOBEHHOCTEN CTPOEHNS CKeneTa
wkona (resh.edu.ru)
yenoBekKa, CBA3aHHbIX C
NPAMOXOXKOEHNEM>
P3OLLU Buonorus -
43 LBxyuime cunbel aHTponoreHesa 0 Pocculickas anekTpoHHas
Lkona (resh.edu.ru)
CooTHoLlEeHne 6MoNorM4ecKnx m P3LU Buonorus -
44 coumanbHbIX (hakTopoB B 0 Poccuiickas anekTpoHHas
aHTponoreHese wkona (resh.edu.ru)
P3LLU Buonorusg -
45 OcHOBHbIE CTagun aHTponoreHesa 0 Poccuiickas aneKTpoHHas

wkona (resh.edu.ru)
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46

[ManeoreHeTnka n naneoreHoMmnKa

P3LL Buonorus -
Poccuiickas QNNIEKTPOHHAA
LK resh. I

47

oBontoums COBpPEMEHHOrro 4enoBeka

P3LU Buonorus -
Pocculickas anekTpoHHas
wkona (resh.edu.ru)

48

Yenoseyeckue pachl. [MpakTnyeckas
paboTta «/3yyeHne aKonorn4eckux
aganTaunin Yenoseka»

0.5

P3OLLU Buonorus -
Poccuiickasg anekTpoHHas

wkona (resh.edu.ru)

49

Mexxgucun NAnMHapHbIE METOAbI
aHTponoJsiornn

P3OLLU Buonorus -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

50

3apoxxgeHie 1 pasBuTiie 3KoNorm

P3LLU Buonorusg -
Poccuirickas anekTpoHHas

wkona (resh.edu.ru)

51

MeTtogbl akonorun. JlabopaTtopHas
paboTta «/3y4yeHne MeTonoB
9KOSIOMMYECKNX UCCneaoBaHning

0.5

P3LLU Buonorug -

Poccuickas anekTpoHHas
wkona (resh.edu.ru)

52

3Ha4vyeHre aKONorM4eckmnx aHaHnm
OJ1s1 YenoBeka

P3LU Buonorus -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

53

okonornyeckme akTopsbl

POLU Buonorus -

Poccuiickas anekTpoHHas
Lkona (resh.edu.ru)

54

AbnoTtnyeckue aktopbl. CBET Kak
3KON0rnyecknin hakTop.
JlabopaTtopHas paboTta «BbisiBneHue

0.5

P3LU Buonorus -

Poccuiickas anekTpoHHas
Lkona (resh.edu.ru)
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NPUCNOCO6EHNIA OPraHN3MOB K
B/INSTHUIO CBETa»

AbnoTunyeckmne akTopsbl.
TemnepaTypa Kak 3KO0rn4eckKum
hakTop. JlabopaTopHasa paboTa

P3LU Euonorus -

55 . 0.5 Poccuiickas anekTpoHHas
«BbisiBneHne npmncnocobaeHnn
wkona (resh.edu.ru)
OpPraHn3MoB K BIIUSIHUIO
TemnepaTypbl»
AbnoTtunyeckme akTopsbl.
Bna>kHOCTb KaK 3KONOrm4ecKum
P3LU Buonorus -
dhakTop. JlabopaTtopHasa paboTa 5
56 0.5 Poccuiickan anekTpoHHas
«AHaToMmnyecKkmne oCobeHHOCTU
. wkona (resh.edu.ru)
pacTeHnin 3 pasHbIX MeCT
obuTaHus»
P3LLU Buonorus -
57 Cpepnpl 06uUTaHMsa opraHM3moB 0 Poccuiickas aneKTpoHHas
wkona (resh.edu.ru)
P3LL Buonorus -
58 Buonornyeckue putmbl 0 Poccuiickas aneKTpoHHas
wikona (resh.edu.ru)
POLU Buonorus -
59 7Kn3HeHHble (OPMbI OPraHN3MoB 0 Poccuiickas aneKkTpoHHas
wikona (resh.edu.ru)
P3LU Buonorus -
60 Buotnydeckune akTopsl 0 Poccuickasn anekTpoHHas

Lkona (resh.edu.ru)
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3HavyeHne BUoTNYECKNX
B3anMoAencTeum gns

P3LLU Buonorug -

61 0 Poccuiickag anektpoHHas

CyLLECTBOBaHUSA OPraHM3mMoB B

wkona (resh.edu.ru)
cpene obuntaHus

P3LLU Buonorus -
OKONOrn4eckKmne xapakTepucTmkn =

62 0 Poccuiickaa anekTpoHHas
nonynsaumm

wkona (resh.edu.ru)
OcHoBHbIE nokasaTtenu Nonynaumm: POLL Buonorus -

63 YNCNEHHOCTb, N/IOTHOCTb, 0 Poccuiickas anekTpoHHas
BO3pacTHas 1 nofiosasi CTPyKTypa wkona (resh.edu.ru)
OcHoOBHbIE nokasaTtenu Nonynaumm: PALL Buonorus -

64 poOXOaemMoCTb, MPUPOCT, TEMM POCTA, 0 Poccuiickas anekTpoHHas
CMEpPTHOCTb, MUIrpauun Wwkona (resh.edu.ru)

P3LL Buonorus -
2Konornyeckasi CTpykTypa 5
65 I 0 Poccuiickas anekTpoHHas
ynau LKona (resh.edu.ru)
. P3LU Buonorus -
OvHamuka nonynauyum n eé -

66 VSIS 0 Poccuiickas aneKTpoHHas
perynsL, Lukona (resh.edu.ru)

P3OLLU Buonorus -
KpuBble pocTa YACAEHHOCTH =
67 0 Poccuiickaa anekTpoHHas
nonynaumn. Kpueble Bb>X1MBaHNS
wkona (resh.edu.ru)
3Konornyeckas HiLa Bnaa.
P3LL Buonorus -
JlabopaTtopHasa paboTta -
68 0.5 Poccuiickag anekTpoHHas

«[1pncnocobneHns ceMsaH pacTeHuin
K paccefnieHunio»

wkona (resh.edu.ru)
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69

Bug kak cuctema nonynsumi

P3LL Buonorus -
Poccuiickas QNNIEKTPOHHAA
LK resh. I

70

3aKOHOMEPHOCTY NMOoBEAEeHNS 1
MUrpaLmniA XKUBOTHbIX

P3LU Buonorus -
Pocculickas anekTpoHHas
wkona (resh.edu.ru)

71

Coob6LecTBoO OpraHn3mMoB —
6unoueHo3

POLU Buonorug -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

72

IKocucTema Kak OTKpbITad cuctemMa

P3OLLU Buonorus -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

73

KpyroBopoT BeLLeCTB 1 NOTOK
SHEPrn B 9KOCUCTEME

P3LLU Buonorusg -
Poccurickas anekTpoHHas
wkona (resh.edu.ru)

74

OcHoBHbIE NokasaTenn 3KOCUCTEMbI

P3LU Buonorus -

Poccuickas anekTpoHHas
LKona (resh.edu.ru)

75

2Konornyeckmne nmpamMmmnabl

POLU Buonorus -

Poccuiickas anekTpoHHas
Lkona (resh.edu.ru)

76

MIsameHeHuns coobLiecTs —
cyKueccum

P3LU Buonorus -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

77

MprpoaHble 3KOCUCTEMBI.
OKOCUCTEMBI 03€EP U PEK.
OKOCMCTEMbBI MOPEN N OKEaHOB

P3OLLU Buosnorus -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)
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lNpunpogHble 3KOCUCTEMBI.

P3LU Buonorus -

78 OKocucTembl TyHAP, NecoBs, CTenen, 0 Poccuiickas aneKTpoHHas
nyCTblHb wikona (resh.edu.ru)
POLU Buonorus -
79 AHTPOMOreHHbIE 3KOCUCTEMBI 0 Poccuiickas anekTpoHHas
wkona (resh.edu.ru)
Yp6oakocucTtemsl. [NpakTnyeckas P3LU Euonorus -

80 paboTta «/3yyeHne n onucaHmne 0.5 Poccuiickas anekrpoHHas
ypO0O3KOCUCTEMbI» wkona (resh.edu.ru)
3aKoHOMepPHOCTN (HOPMUNPOBAHMS POLL Buonorus -

81 OCHOBHbIX B3aUMOOENCTBUI 0 Poccuiickan anekTpoHHas
OpraHM3MoB B 3KOCUCTeMax wkona (resh.edu.ru)
MexaHn3Mbl BO3AENCTBUS
3arpsA3HEHNN pasHbIX TUMOB Ha P3LU BEvonorus -

82 cyb6opraHn3MeHHOM, 0 Poccuiickas anekTpoHHas
OpraHM3MeHHOM, NONynAsLUMOHHOM n wkorna (resh.edu.ru)
9KOCUCTEMHOM YPOBHSX

P3LU Buonorus -
buocepa — obuiennaHeTapHas B
83 0 Poccuiickasa anekTpoHHas
ob6onoyka 3emnu
wkona (resh.edu.ru)
P3LLU Buonorus -
Yyenune B. V. BepHagckoro o b
84 0 Poccuiickas a1eKTpoHHas
o6nocdepe
LLIK resh. Ni
POLU Buonorus -
3aKOHOMEPHOCTU CYLLLECTBOBaHUSA 5
85 0 Poccuiickas anekTpoHHas

6uocdepbl

LKona (resh.edu.ru)
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86

KpyroBopoTbl BELLECTB 1
6roreoxXxnMmyeckme LnKIbl

P3LL Buonorus -
Poccuiickas QNNIEKTPOHHAA
LK resh. I

87

3oHanbHoCTb 6uoctepbl. OCHOBHbIE
O1OMBbI CyLIN

P3LU Buonorus -
Pocculickas anekTpoHHas
wkona (resh.edu.ru)

88

YcTtonumsocTb 6uocdepsbl

POLU Buonorug -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

89

dKonornyeckne KPU3NCbl N nX
MPWYNHbI

P3OLLU Buonorus -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

90

Bo3apenctBue yenoseka Ha
6nocdepy

P3LLU Buonorusg -
Poccurickas anekTpoHHas
wkona (resh.edu.ru)

91

AHTpOMNOreHHoe BO34eNCTBNE Ha
pacTUTENbHbIN N XXNBOTHbIN MUP

POLU Buonorus -

Poccuickas anekTpoHHas
LKona (resh.edu.ru)

92

OxpaHa npupoabl

POLU Buonorus -

Poccuiickas anekTpoHHas
Lkona (resh.edu.ru)

93

OCHOBHbIE NMPUHLMMbI YCTONYMBOMO
pas3BuUTUSi YeloBeYeCTBa 1 Npupoabl

P3LU Buonorus -

Poccuiickas anekTpoHHas
wkona (resh.edu.ru)

94

PaunoHanbHoe
NPVPOLONO/Ib30BaHNE N COXPaHEHNE

P3OLLU Buonorus -
Poccuiickas anekTpoHHas
wkona (resh.edu.ru)
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éronornyeckoro pasHoobpasuns
3emnu

O606LLeHne No Teme

P3OLLU Buonorusg -

95 . Poccuiickas anekTpoHHas
«MukpoaBosnouna n eé€ pesynsrartbl»

Lkona (resh.edu.ru)
P3LLU Buonorus -
O606LeHne No Teme 5

96 . Poccuiickas anekTpoHHas

«MakpoaBonoums N eé pesynsraTbl»
wkona (resh.edu.ru)
O606LLeHne No Teme P3OLLU Buonorus -

97 «[poncxoxageHne n pasBuTre XXN3HU Poccuiickas anekTpoHHas
Ha 3emne» wikona (resh.edu.ru)
O606LieHne No Teme P3OLLU Buonorus -

98 «[poucxoxpeHvie HenoBeka — Poccuiickasn anekTpoHHas
aHTPOMoreHes» LLIK: resh.edu.r
O606LLeHnE Mo TeMe «IKONOorng — P3LU Buonorusa -

99 Hayka O B3aMOOTHOLLEHNAX Poccuiickas anekTpoHHas
OpraHn3moB» wkona (resh.edu.ru)

P3LL Buonorus -
O606LeHre no Teme «OpraHn3mbl 1 5

100 Poccuiickas anekTpoHHas
cpena obntaHus»

Lkona (resh.edu.ru)
P3LLU Buonorusg -
O606LLeHNEe NO TEME «IKONOrmns 5
101 o o . Pocculickas anekTpoHHas
BMUOOB 1 MOMyNsaLnm»
A ynau wkona (resh.edu.ru)
P3LU Buonorus -
O606ueHne no Teme «buocdepa — 5
102 Pocculickas anekTpoHHas

rnobasyibHasa aKocucTema»

Lkona (resh.edu.ru)
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OBLLIEE KOJINHYECTBO HYACOB IO
NMPOIrPAMME

102

7.5




NMPOBEPAEMBIE HA EI'3 MO BUOJTOM M TPEBOBAHUA K PE3YJIETATAM
OCBOEHUA OCHOBHOW OBPA30OBATETbHO NPOrPAMMbI CPEOHEIO
OBLLUEMO OBPA3SOBAHNA

Kon
npoBepsiemMor
o]
TpeboBaHus

[MpoBepsieMble TpeboBaHUA K NpegMeTHbIM peaynbTaTam
OCBO€EHNs1 OCHOBHOW 06pa3oBaTtefibHOM NporpamMmbl CpegHero
obLero obpasoBaHus

CcopMMpOBaHHOCTb 3HaHUN O MecTe U ponn Guonornn B
cucteme €CTECTBEHHbIX Hayk, B  dopmMmnpoBaHuu
COBPEMEHHON €CTECTBEHHOHAy4YHOW KapTWHbl MUpa, B
NO3HaHUN 3aKOHOB MPUPOLAbl U PELLUEHNN XXUSHEHHO Ba>KHbIX
COLMNASIBHO-3TUYECKNX,  3KOHOMUYECKUX,  SKONMOrNYeCKnX
npobnemM 4enioBeYECTBa, a TakKXXe B pPELLUEHMN BOMPOCOB
paunoHanbHOro npupoaononb3oBaHns, B  (OpMMpPOBaHNN
LEHHOCTHOro OTHOLLUEHNS K Npupoae, OOLLECTBY, YENOBEKY; O
BKNafe POCCUNCKUX N 3apybexxHbIX YYEHbIX — GUONOroB B

passuTtne 6uonormum

BnapeHve cnctemon 3HaHMM 06 OCHOBHbIX METOAAX Hay4YHOro
NO3HaHNA, NCMOSIb3yEMbIX B OUOMOrMYECKUX UCCNeQoBaHnUsX
XKUBbIX OOBLEKTOB W 3KOCUCTEM (OnNMcaHue, WU3MepeEHME,
npoBefeHne HabngeHn); cnocobamin BbISIBNEHNS U OLIEHKN
aHTPOMOreHHbIX N3MEHEHUI B NPUPOAE.

YMeHune BblABUraTb rMnoTesbl, NPOBEPATH nx
3KCNepUMeEHTaNIbHbIMK  cpefcTeamu, opmMmynupys  Uenb
NCCneqoBaHns, aHanm3npoBaTb MOMYyYEHHbIE pe3ynbTaTbl U
Aenartb BbiBOAbI.

BbisiBnenve 3aBNCUMOCTW Mexay nccnegyembiMm
BENMMYMHAMN, OOBACHEHME MOJSIyYEHHbIX pPe3ynbTaTtoB W
dopmynupoBaHne BbLIBOOOB C WCMONb30BaHMEM HayYHbIX

NOHATUNIA, TEOPUN N 3aKOHOB

YMeHne BnafeTb CUCTEMOM BUONOrMYECKUX 3HAHWIA, KOTOpas
BKJIIOYAET: OCHOBoOMonaratowme 6uonornyeckue TepMuHbl 1
NOHATUA (XKN3Hb, KNETKa, TKaHb, OpraH, OpraHu3m, BuWA,

nonynsauus, akocuctema, buoueHos, buocpepa; MeTabonmsam,



romeocTas, KINeTO4YHbI UMMYHUTET, OMOCKMHTE3 OenkKa,
érononnumepol, ONCKPETHOCTb, camoperynaums,
camMoOBOCMpOu3BeAeHNE, HACNeqCTBEHHOCTb, WU3MEH4YMBOCTD,
9HEepro3aBMCUMOCTb, POCT U Pa3BUTUE);

ovonornyeckmne Teopuun: kKnetodHasa Teopusa T. LLiBaHHa, M.
LLinengeHa, P. BupxoB.a; KJIOHa/IbHO-CENIEKTUBHOIO
nmmyHuteta 1. Opnmx, W.N. MeyHukoBa, XpOMOCOMHas
Teopusi HacnegCcTBEHHOCTH T. MopraHa, 3aKOH
3apogplweBoro cxonctea K. bapa, aBontoumoHHaa Teopua Y.
[apBuHa, CcuHTETUYECKass Teopuss 3BOMOLUK, Teopus
aHTponoreHeza 4. [HapsuHa; Teopusi OuoreoueHoza B.H.
Cyka4éBa; ydyeHne H.W. BaBunoBa o uLeHTpax MHOroo6pasuns
N  MPOUCXOXOEHUS KYNbTYPHbIX pacTeHun, y4deHue A.H.
CeBepLoBa 0 NyTAX N HanpaenieHUsX asonounn, ydeHne B.W.
BepHapackoro — o 6uocdepe);

3aKOHbl (eguHOO6pa3nsa MNOTOMKOB MEepBOro  MOKONEHUS,
pacuwiennieHns MNpuU3HaKoB, He3aBUCMMOro HacnegoBaHus
npusHakos [. MeHgens; cuenfsieHHOro HacnegoBaHUs
NPN3HaKoOB W HapyweHus cuenneHna reHoB T. MopraHa;
rOMOJIOrNYECKNX PSOOB B HACNeACTBEHHOW W3MEHYMBOCTU
H.W. BaBunosa; reHeTn4eckoro pasHoBecus [x. Xapan v B.
BaiH6epra; 3apoapILLeBOro cxofacTsea K. Bbapa;
onoreHeTn4eckumn 3akoH . lekkens, ®. Mionnepa);

NPVHUMNbI (HUCTOTbI FAMET, KOMMIEMEHTAPHOCTH);

npasuna (MuHumyma HO. Jlnbnxa, akonorm4eckon nupammgpl
4yncen, GoMacchl U AHeprun);

rmnotesbl  (koauepsatHo A.W. OnapuHa, nepBUYHOro
6ynboHa k. XongenHa, mukpocagep C. dokca, pubosuma T.
Yek)

YMeHne pewatb MOUCKOBble  OUOMOrMYeckue  3apaudu;
BbISIBNSATb NPUYNHHO-CNEACTBEHHbIE CBSA3U Mexay
ncecnegyemoiMn 61onormnyecknMmn ob6bekTamu, npoueccamn n
ABNEHNAMW; OenaTb BblBOOAbI M MNPOrHO3bl Ha OCHOBaHUMU

NoJTy4YeHHbIX Pe3yNibTaTOB,;



COCTaBJIATb TEHOTUNMNYECKNE CXeMbl CKpeLlinBaHnAa [Ons
pa3HbIX TUNOB HacsiegoBaHUA TMPU3HaAKoOB Yy OpPraHnM3mMos,
COCTaBJIATb CXeMbl nMnepeHoca BewectTB W 3SHeprun B

JKOoCnctTemMmax (Ll,eI'IVI nnTaHn4, nmlieBble CeTVI)

YMeHVe ycTaHaBnuBaTb B3aMMOCBA3U MeXAY CTPOEHMEM U
PyHKUMAMMK: OpraHongoB, KMETOK pasHbIX TKaHen, opraHammu
N CUCTEMaMUN OPraHoB Yy PacTeHW, XXMBOTHbIX U Ye0BEKa;
Mexay 3Tanamu obmeHa BewecTB; 3TanamMn KNeTo4YHOro
UMKNa W KU3HEHHbIX UWKIOB OpPraHM3MoB; aTanamu
3MOPUOHANIBHOrO  PasBUTUS; TFEHOTMMOM W (PEeHOTUMNOM,
eHOTMNIOM ©N (pakTopamn cpedbl obuTaHus; npoueccamm
aBonoumn; ABVKYLLMU cunamm aHTPOMNOreHesa;
KOMMOHEHTaMN Pas3fiN4HbIX 3KOCUCTEM N NPUCNOCOBNEHNAMN

K HUM OpraHn3moB

YMeHne BbIAensaTb CyLLECTBEHHbIE MPUSHAKMN:

CTPOEHUA BUPYCOB, KMETOK MPOKapuMoOT U  3YyKapuoT;
OOHOKJIETOYHbIX W MHOMOKNETO4YHbIX OpraHn3mMoB, BUOOB,
61oreoLeHO30B, 3KOCUCTEM N BUOCEpPDLI; CTPOEHUS OPraHoOB
MW CWUCTEM OpraHoB pPaCTEeHWU, >KUBOTHbIX, YENI0BEKA;
npoLeccoB XKN3HeOesaTeNnbHOCTH, npoTeKaoLLNX B
opraHnamax pacTeHui, >KNBOTHbIX n 4YenoBeKa,;
61ONOrNYecKnx MpoLeccoB: ob6MeHa BeLLeCcTB (MeTabonmsm),
WHbopMaLMn 1M NPEeBpaLLeHUss  SHepruu, BpPOXKEHUS,
aBTOTPO(PHOrO U reTepoTpoHOro  TUMOB  MUTAHWUS,
doTocuHTEe3a n XEMOCUHTE3A, MUTO3a, Menosa,
rameToreHesa, amMbpuoreHesa, NOCTOMOPUOHANBHOIO
pPasBUTUSA, Pa3MHOXEHWS, UHOUBUOYANIbHOrO  pPasBUTUSA
opraHusma (oHTOreHesa), B3anMMogencTeuns reHoB,
reTeposunca; OENCTBUIA NCKYCCTBEHHOIO oTb0pa,
CTabunmsnpyroLLero, OBVXYLLEro n paspbiBaoLLEro
€CTECTBEHHOIO oT60p3; annonarpun4eckoro n
CUMMNATPUYECKOro BUO00OPA30BaHNS; BAUSIHUSA  OBVKYLLMX
cun aBonoummn Ha reHooHp, nonynsaunm;

NPUCMNOCOGNIEHHOCT OPraHU3mMoB K cpege obuTaHus,



YyepenoBaHUA HanpaBneHvuZ 9BOJTIOLNN; Kpyrosopota

BeLLEeCTB N NOTOKa SHepPrnm B sKoOCnMctemMmax

CopMMPOBaHHOCTbL  YMEHUS  BblOensATb  CYLLEeCTBEHHble
NPU3HaKM BUPYCOB, KMETOK MPOKapMOT W  3yKapuoT;
OLHOKJIETOYHbIX W MHOMOKNETOYHbIX OpPraHn3mMoB, BWOOB,
61OreoLlEeHO30B U 3KOCUCTEM; OCOBEHHOCTW MNPOLLECCOB
obMeHa BeLWEeCTB U MNpeBpalleHnst 3Heprum B KIETKE,
(hoToCcMHTE3a, NNacTMYECKOro U 3HEepreT4ecKoro obMmeHa,
XEMOCUHTE3a, MUTO3a, Me03a, ONIogOTBOPEHNS, Pa3BUTUS U
Pa3MHOXEHWS, WNHOAUBMAYANIbHOrO  pPasBUTUS  OpraHu3ma
(oHTOreHesa), 60pbbObI 3a CyLleCcTBOBaHWE, €CTECTBEHHOIO
oTbopa, BNOooO6pasoBaHus, NPUCNOCOBNEHHOCTN
OpraHn3MoB K cpefe O6uTaHus, BANAHUS KOMMOHEHTOB
9KOCUCTEM, aHTPOMOreHHbIX W3MEHEHUN B 3KOCUCTEMaXx
CBOeN MeCTHOCTW, KpyroBopoTa BeLLeCTB U MpeBpaLleHns

3Heprun B 6uocepe

YMeHMe  1Cronb3oBaTb  COOTBETCTBYWOLUME  apPryMEHThI,
OMOMNOrMYECKYI0  TEPMUHOMOMMIO 1M CUMBOMMKY  AS
[oKazaTenbcTea poacTea opraH1M3moB pasHbIX
CrCTEMaTUYECKNX MPYMM; B3aMOCBSA3M OPraHn3MOB 1 Cpeqpl
06UTaHNSA; eOMHCTBa YenoBeYecKMX pac; HeobXoauMOCTU
3[0POBOro 06pasa XN3HW, COXpaHEeHUs1 pasHoobpasns BMOOB
N SKOCMCTEM KaK YCMOBUSI COCYLLECTBOBAHUS NpuUpodbl W

yesioBe4ecTtBa

YMeHne KPUTUYECKN oLeHuBaTb NHopMaLMio
6UONOrMYECKOro CoAep KaHns; MHTEPNPETUPOBaTbL 3TUYECKNE
acnekTbl COBPEMEHHbIX WccnedoBaHMin B 6uonoruu,
MeguuuHe, OUOTEXHOMNOMMKN; paccMmaTpuBaTb ro6asnbHble
aKofiornyeckme npobrembl COBPEMEHHOCTU, opMUMpOoBaTb

NoO OTHOLLIEHNIO K HUM CO6CTBeHHyI'O no3nunto



MEPEYEHb 3SJIEMEHTOB COOEP>XAHWA, MPOBEPAEMbBIX HA EI3 MO

BMONOIrnn

Kon

1.1

1.2

1.3

2.1

MpoBepsieMbill dNEMEHT coaep)XKaHus

Buronorusa kak Hayka. ’KuBble CUCTEMBI U NX n3yveHne

CoBpemeHHas 6uosiorms — KoMnaekcHas Hayka. bronorudeckne Haykum
N un3y4aemble UMM Npobnembl. PyHOAMEHTaNbHbIE, NPUKNALHbIE U
NMOUCKOBbIE Hay4Hble NCCeQOBaHNA B GMONOrnn.

3Ha4veHne évonorum B dopmuposaHn COBPEMEHHOWN
€CTECTBEHHO-Hay4YHOM KapTuHbl Mupa. [lpodeccun, cBs3aHHble C
ovonornen. 3HayeHne OUONOrMM B NPaKTUY4ECKON [eATEeNbHOCTY
YyenoBeka: MeguuuHe, CeNbCKOM XO3SWCTBE, MNPOMbILNEHHOCTH,
oxpaHe npupopfpl

JKuBble cUCTEMbI Kak npegMeT m3y4deHns éuonorun. CBONCTBA XXUBbIX
CUCTEM:  €OWHCTBO  XMMUYECKOro CcoCTaBa, [ANCKPETHOCTb U
LEeNOCTHOCTb,  CMIOXKHOCTb U YNOpPSAfOYEHHOCTb  CTPYKTYpb,
OTKPbITOCTb, camoopraHusaums, camoBocCnpoussegeHue,
pasnpaKMMoCTb, UBMEHYMBOCTb, POCT 1 pa3BuUTUE.

YpOBHN oOpraHn3aunn >XMBbIX CUCTEM: MOSEKYNSPHbINA, KIETOYHbIN,
TKaHEBbIA, OPraHM3MeHHbIN, NOMNyNALNOHHO-BMAOBOW, 3KOCUCTEMHbIN
(buoreoueHoTnyeckun), GmocdepHoln. Npouecchl, npoucxogsuwme B
XMBbIX cuctemax. OCHOBHble MPU3HAKK XXUBOro. XKnM3Hb Kak dopma

CylieCcTBOBaHNA Matepumn

MeTonbl Oronornyeckom HayKW. HabnopeHwve, N3MepeHMe,
9KCNEPUMEHT, cuctemaTusauusi, MetaaHanma. [oHATne o 3aBnCMON 1~
He3aBNCUMOW nepeMeHHOMN. MnaHupoBaHne 3KCNnepuMeHTa.
MocTtaHoBKa 1 npoBepka rumnote3. Hynesaa runotesa. [loHATME
BbIOOPKN N €€ OOCTOBEPHOCTb. Pasbpoc B OMOAOMNMYECKMX LaHHbIX.
OueHka [OCTOBEPHOCTU  MOMYYEHHbIX  pe3ynstatoB.  [1puymHbI
NCKa)XEHNS1 pPe3ynbTaToB 3aKcnepumeHTa. [MoHATUe cTaTucTU4EeCKOoro

TecTa
Knetka kak 6uonorudeckas cuctema

Knetka — CTPYKTYpHO-(pyHKUMOHanNbHaa epguHuua »xusoro. KVctopusa

OTKpbITUA KneTkn. PaboTel P. Tyka, A. JleBeHryka. Kneto4dHas Teopus (T.



2.2

2.3

LWeanH, M. LlnengeH, P. BupxoB). OCHOBHble MONOXEHNS
COBPEMEHHOW KNETOYHON TEOPUMN.

MeTogbl MOMEKYNSPHOM U KNETOYHON OUONOrMn: MUKPOCKOMUS,
Xpomatorpadus,  anektpodopes, MeToL  MeYeHblX  aTOMOB,
andpepeHumnansHoe LeHTpudyrnpoBaHmne, KynsTuBMpoBaHne KIeTok
XruMmmnyecknin cocTaB KNEeTKN. Makpo-, MUNKPO- n
yneTpamMruKpoanemMeHTbl. Boga n eé ponb Kak pacTBopuTens, peareHTa,
y4acTue B CTPYKTYpPUPOBaHUW KNEeTKU, Tennoperynauun. MuHepanbHble
BeLLLeCTBa KIETKN, NX Buonornyeckas ponb. Pofb KaTMOHOB 1 aHMOHOB
B KJETKeE.

Buonoruyeckune nonumepsbl. benkn. AMMHOKNCNOTHLIN COCTaB 6enKoB.
CTpykTypbl 6enkoson Monekynbl. [lepBnyHasa cTpykTypa 6enka,
nentTugHas ceBasb. BTopuyHas, TpeTudHas, 4YeTBepTUYHas CTPYKTYpPbl.
HeHaTtypauus.  CeonctBa  6enkoB.  Knaccudukaumss  6enkos.
Bbuonorndeckune yHkUnM 6enKoB.

Yrnesogbl.  MoHOcCaxapwgpbl, gucaxapugbl, ofaMrocaxapugbl w”
nonucaxapmgpl. O6WMMA nNaaH CTPoeHUss U (PU3UKO-XUMUYECKNE
cBoucTBa yrnesofoB. buonornveckne pyHKLMN yrneBonoBs.

Jlvnngel.  TugpoduneHo-rmgpodobHble cBoucTBa. Knaccudukaums
amnngos.  Tpurnvdepugbl,  oconunuapl,  BOCKW,  CTepougpbl.
Buonorudeckue dyHkuumn nunuapos. O6wme CBOWCTBA BGUONOrNYECKNX
MemMbpaH —  TeKy4eCTb, CMOCOOHOCTb K  CaMO3aMblKaHUIo,
NonyrnpoHMLAEMOCTb.

HykneunHosble kucnotbl. AHK n PHK. CTpoeHne HyKNemHOBbIX KUCOT.
Hykneotngpl. [MpuHuun komnnemeHtapHocTu. [lpasuno Yapradda.
Ctpyktypa [OHK - pgBomHaa cnmpanb. MecToHaxoXxgeHne un
6nonorunyeckne pyHkumn OHK. Bugbl PHK. ®yHkunn PHK B knetke.
CtpoeHne monekynbl AT®. Makpoaprudeckne ceasu B monekyne ATO.
buonorndeckmne yHkunmn AT®. BoccTaHOBMEHHbIE NEPEHOCHUKN, WX
dyHKuum B Knetke. CekBeHnposaHne OHK.

CTtpykTypHas  6uonorusa:  6Guoxumm4eckune un  Guodusnyeckmne

nccneaoBaHns cocTasa U NPOCTPaHCTBEHHOW CTPYKTYPbl 6IOMOEKYN

Tunbl KJNETOK: dyKapmnoTmn4yeckas " npoKapunotTn4eckas.

CprKTypHO-beH KUMOHalIbHblE o6pa30|3aH nAa KNeTkn.



CTpoeHne npokapunoTn4eckon Knetkn. KnetodHas cteHka 6aktepuin u
apxen. OCOBEHHOCTM CTPOEHUA reTepoTpodHON ” aBTOTPO(HOMN
NPOKapnoTUYECKNX KNeTok. MecTo n posib NpoKapuoT B 61oLeHO3ax.
CtpoeHne 1 YHKUMOHUPOBAHUE  JYKAPMOTUMYECKON  KNETKMW.
lMnasmaTtnyeckasa MembpaHa (nnasamanemma). CtpykTypa
nnasmaTn4ecKom MeMOpaHbl. TpaHcnopT BewlecTB yepes
nnasmaTn4eckyro MembpaHy: naccuBHbin (guddyans, obnervyéHHas
onddysns), akTmBHbIi  (MEPBUYHBIA U BTOPMWYHLIA  aKTUBHBbIN
TpaHcnopT). MonynpoHnuaemocTb MeMOpaHbl. Pa6bota
HaTpPUN-KanMeBoOro Hacoca. JHAOUMTO3: MNUHOUMTO3, daroumnTos.
Ok3oumTo3. KnetoyHass cTeHka. CTpykTypa U (QYHKUUN KIIETOYHOW
CTEHKWN pacTeHui, rpubos.

Uutonnasma. Uwutozonb. Lutockener. [OBu>keHue uutonnasmbl.
OpraHongpl  knetkn.  OpgHOMemMOpaHHble  opraHouabl  KNETKMK:
sHponnasmatnyeckast cetb (AlC), annapaT lonboykn, NM30COMbI, UX
CTpoeHne n GyHKumn. B3anmocBsasb OgHOMEMOpPaHHbIX OpraHoOMaoB
knetkn. CTpoeHne rpaHynspHoro petukynyma. CUHTE3 pacTBOPUMbIX
6enkoB. CuHTE3 KNETOYHbIX MeMOpaH. [Magkuin (arpaHynspHbIn)
aHponnasmMaTudecknin petukynym. CekpeTopHas (yHKLUMA annaparta
lonbpku. TpaHCNopT BeWecTB B KNeTke. Bakyonu pacTutenbHbIX
KneTok. KneTto4Hbii cok. Typrop.

[MonyaBTOHOMHbIE OpraHoufbl KNETKN: MATOXOHAPWK, NnacTuabl.
CTtpoeHue un yHKUUKM mMuTOXOHAPWUA UK nnactug. [lepBuyHble,
BTOPUYHbIE W CMIOXHbIE NNacTuabl (MOTOCUHTESNPYIOLNX 3YKaAPUOT.
XnoponnacTbl, XpOMOMNAACTbI, IENKOMNMACTbI BbICLUNX PACTEHUIA.
HemembpaHHble  opraHougbl  Knetkn CTpoeHne ©n  yHKUUK
HeMeMOpaHHbIX OpraHongoB KneTku. Pubocombl. MukpodunnameHThbl.
MbliweyHble KneTkn. MukpoTpyboukn. KnetoudHbin ueHTp. CTpoeHune n
OBVKEHME >KIYTUKOB W  pPecHu4eK. MukKpoTpyboukn LMTOnNasmbl.
LleHTpurone.

Apgpo. O6onoyka sdapa, XpomaTtuH, Kapuonnasma, SAPbIWKA, KX
CTPO€EHNe " PYyHKLMN. AnepHbin 6enKkoBbIi MaTpuKC.
[MpocTpaHCTBEHHOE PacrofioKeHMe XPOMOCOM B MHTeP(a3HOM sfpe.

benkun XpomMaTtnHa — rmCTOHbI.
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KneTo4Hble BKIIOYEHUS. CpaBHVITeJ'IbHaFI XapaKTepuctmka KIreTok

3yKapuoT (pacTUTENbHOW, XXMBOTHOW, MPUGHON)

Accummnnaums n guccumMunaums — oBe CTOPOHbl MeTabonuama. Turbl
obmMeHa BelecTB: aBTOTPOMHLIA U reTepoTPOdHbIN. YyacTue
Kucnopoga B OOMEHHbIX Mpoueccax. DHepreTnyeckoe obecrneyeHune
kneTku: npespawieHne AT B 0O6MeHHbIX npoueccax. PepMeHTaTUBHbIN
XapakTep peakuum KreTodHoro Metabonuama. DepmMeHTbl, Ux
CTpPO€eHne, cBoncTBa N MexaHnam penctems. KodepmeHTtbl. OTnmuns
(hbepMEeHTOB OT HeopraHM4YecKNx KatannaatopoBs. benku-akTueartopsbl n
OEnKN-MHrMonTOpPLI.  3aBUCMMOCTb  CKOPOCTU  (DepMeHTaTUBHbIX
peakumin OT pasnnyHbIX (pakTopoB.

[MepBWYHbBI CUHTE3 OpraHNYecKMx BewecTB B KneTke. POTOCUHTES.
Ponb xnoponnactoB B npouecce goTtocmHTe3a. CBeToBas 1 TEMHOBas
¢asbl. [MpogyKTMBHOCTL POTOCUHTESA. BnusHmne pasnmyHbix hakTopos
Ha CKOPOCTb DOTOCMHTE3A. 3Ha4YeHne POTOCHTESA.

XeMOCUHTES. PasHoobpasue OpraHM3MOB-XEMOCUHTETUKOB:
HUTpUdpUUMpyoLWLMe OGakTepun, xXenesobakTepun, cepobaktepuu,
BOOOPOOHbIE 6aKTepun. 3Ha4YeHNE XeMOCHHTE3A.

AHaspobHble opraHnambl. Bugbl 6poxxeHuns. MNpoayKTbl 6poXKeHUs N NX
NCNOMNb30BaHNE YenoBEKOM. AHa3poObHble MWKPOOPraHU3Mbl Kak
006BEKTbI BUOTEXHOOMMN U BO3OYAUTENN GOSNIE3HEN.

A3pO6HbIE OpraHn3mbl. OTanbl 3HepreTN4eCcKoro obmeHa.
MogrotoBuTenbHbIA 3Tan. [MMKonua — 6eCKUCNOPOAHOE pacLlenneHne
rOKO3bl.

Buonornyeckoe okucneHve, WM KNeTo4Hoe AblxaHue. Ponb
MUTOXOHAPUIA B nNpoLeccax 61moaormyeckoro okncnenns. Linknuyeckne
peakunn. OkucnutenbHoe  docdopunmpoBaHue. [peumyllectsa
aspobHoro nyTu obMeHa  BellecTB  nepeg  aHaspoOOHbIM.

O DHEKTUBHOCTb IHEPreETUHECKOrO OOMEHa

Peakumn wmatpudHoro cuHTtesa. [lpyHUUN KOMMIEMEHTapHOCTN B
peakumax MaTpuyHOro cuHTesa. Peanusaums HacnegcTBEHHOW
nHdopmauun. eHeTn4ecknn Kod, ero CBOWCTBA. TpaHcKpunuus —
MaTpUYHbIV CUHTES3 PHK. MpuHUUnbI TpaHCKpUNunn:
KOMMIEMEHTAPHOCTb, aHTMnapannenbHOCTb, ACUMMETPUYHOCTb.

TpaHcnauua n eé atanbl. YyacTue TpaHcnopTHbiX PHK B 6GrnocunHTese
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6enka. Ycnosus 6uocunHTesa 6enka. KoguposaHue aMMHOKUCNOT. Ponb
pnbocom B GuocnHTe3E 6enka.

OpraHusaumsa reHoma y npoKapuoT 1 aykapuoT. Perynauus akTMBHOCTH
reHoB y npokapuoT. [mnotesa onepoHa (P. >Kakob, K. MaHo).
Perynsaums o6MeHHbIX NPOLLECCOB B KNeTKe. KneTo4HbI roMeocTas.
Bupycbl — Hekneto4dHble (OPMbl XU3HU U Ob6aMraTHble NapasuThbl.
CTpoeHne npoCTbiIX W  CHAOXHbIX  BUPYCOB, PETPOBUPYCOB,
6akTepnodaros.

BupycHble 3aboneBaHua 4enoBeKa, >XMBOTHbIX, pacTteHun. CI1AL,

COVID-19, couunanbHble 1 MegULMHCKNE Npobnemsl

Kneto4yHbin uukn, ero nepuogbl u perynauma. NHtepdasa u MuTos.
OcobeHHOCTN npoueccoB, npoTekawwmx B MHTepdase. [logrotoska
KNeTkKn K  geneHuto.  [lpecuHTeTnyecknin  (MOCTMUTOTUYECKUN),
CUHTETUYECKNUA N MNOCTCUHTETMYECKNIA (MPEMUTOTUYECKUI) Nepuoabl
nHTepdasbl.

MaTtpuyHbin cuHtes OHK - pennukayus. MNpuHumnel pennukauymm OHK:
KOMMNIEMEHTAPHOCTb, NONYKOHCEPBATUBHbIN CUHTES,
aHTMnapannenbHocTb. MexaHuam pennukaumm [OHK. Xpomocowmsbl.
CTpoeHne xpomocom. Tenomepbl 1 Tenomepasa. XPOMOCOMHbIA HAabop
KNeTKn — Kapunotun. OQunaongHbein 1 ranfnongHbii Habopbl XPOMOCOM.
[oMonornyHble XpOMOCOMbI. [10N10BbIE XPOMOCOMBI.

HeneHve knetknm — mutold. Ctagum mMmTO3a N NMPOUCXOOALLUME B HUX
npoueccbl. Tvnbl MUTO3a. KapnoKnHes 1 UUTOKNHES. buonorndeckoe
3HayeHne wMuTo3a. Perynaums MUTOTUHECKOro  LUUKNa  KNETKW.
lMporpammupyemas kneto4Hasa rméenb — anonTos.

®yHKLUMOHaNbHaa reHoMmrKa
OpraHunsm Kak 6uonoruyeckas cuctema

OAHOKNETOYHbIE, KOSIOHNANIbHbIE, MHOFOK/IETOYHbIE OpPraHu3Mmbl 1
MHOrOTKaHeBblE OPraHN3Mbl.

dopMbl pa3MHOXKEHNS OpraHN3MoB: 6ecnosnoe (BKo4as BeretatnBHoOE)
1 nonosoe. Buabl 6ecnonoro pasMHOXXeHNs: NOYKOBaHWE, CopyNauUns,
hbparmMmeHTaums, KINOHMPOBaHME.

MonoBoe pasmMHoXeHue. [lonoBble KNETKW, wWnn rameTbl. Menos.

Cragun wmenosa. lNoBegeHne XpomMocoMm B Meno3e. KpoccuHrosep.
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Buonornyeckun cmbica Meno3a 1 NosoBoro npoudecca. Menos n ero
MECTO B >)KM3HEHHOM LMKIe OPraHn3MoB.

MpensapoppiweBoe passuTre. [ameToreHe3 y >XMBOTHbIX. [lonosble
»xenesbl. O6pasoBaHune 1 pas3BuUTrE NONOBbLIX KNETOK. CnepmaTtoreHes u
ooreHe3. CTpoeHne nonoBbiX  Knetok. OnnogoTBopeHnMe U
aMOpMOHaNbHOE pasBuUTUE >XUBOTHbIX. Cnocobbl OMNOgOTBOPEHUS:
Hapy>XHOe, BHYTpeHHee. [MapTeHoreHes.

WHavBmaoyanbHoe  passButne opraHu3amoB  (OHToreHes). Crtaguu
aMbpuroreHesa >XMBOTHbIX (Ha npumepe nArywku). [OpobneHne. Tunbl
OpobnenHuns. OcobeHHOCTUN npobneHns MNEKOMUTAIOLLMX.
3apoaplleBble NUCTKN (racTpynsaums). 3aknagka OpraHoB U TKaHen us
3apofblLEBbIX IMCTKOB. B3anMHoe BNUsiHME YacTel pa3BuBaloLLEroCs
3apofbiwa (ambpuoHanbHas MHAYKUMS). 3aknagka nnaHa CTpoeHus
XXMBOTHOIMO KakK pe3ynbtaT Mepapxm4ecknx B3anMOAENCTBUA [EHOB.
BnuaHne Ha amM6puoHanbHOe pasBuTUE pPasnn4HbIX  (PaKTopoB
OKpYy>KatoLLen cpefbl.

PocT n passutune XnBoTHbIX. MocTambpuoHanbHbIn nepuog. MNpamoe un
HenpsamMoe passutue. Passutne ¢ MetamMopdo3oM y 6€Cno3BOHOYHbIX U
MO3BOHOYHbIX >KMBOTHbIX. buonormdeckoe 3HaveHne nNpPSMOro wu
HEeNPSIMOro pas3BUTUS, UX pacnpoOCTpaHeHne B npupoge. Tunbl pocTa
XKNBOTHbIX. PaKTOPbI pPerynauum pocTa XMBOTHbIX 1 Yyenoseka. Ctaguu
NOCTOMOPUOHANBHOIO Pa3BUTUS Yy XXMBOTHbLIX U Yenoseka. [Nepuogbl
OHTOreHe3a YyenoBeka.

PasmHoOXeHue 1 passutue pacteHnin. lametodut n cnopodut. Menos B
>KU3HEHHOM UuMKne pacteHnin. ObpasoBaHne Crop B NpoLecce Menosaa.
lameToreHes y pacteHuin. OnNnogoTBOPEHNE U PasBUTUE PacTUTENbHbIX
OopraHu3moB. [1BoMHOEe OnogOTBOPEHNE Y LBETKOBbIX pPaCTEHWA.
O6paszoBaHne n pas3BuTne cemeHn. MexaHn3mbl perynsumm oHToreHesa

Yy PACTEHUI N XXNBOTHbIX

|/|CTOpI/IFI CTaHOBJIEHNA N Pa3BUTUA TEHETUKN KaK HayKWu. OcHoBHbIe
reHETUYECKME TMOHATUA N  CUMBOMbL. [OMONOrMYHbLIE XPOMOCOMBbI,
anneinbHble TeHbl, albrepHaTBHblE TMPU3HaAKWN, OOMUHAHTHBIA 1
peLLeCCI/IBHbII7I nMpM3HakK, romMo3umrora, rerepo3umrorta, 4mnmcrtaa JINHWA,
FI/I6pI/I,D,bI, reHortun, CbeHOTVII'I. OcHoBHbIE MeToabl reHeTuKu:

rMépunaonornvyecKnin, LUTONOrMYECKNN, MONEKYNSPHO-FrEHETUYECKU
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MoHornbpugHoe ckpewmsaHue. [lepBbin 3akoH MeHpens — 3akoH
eguHoobpasnd rmépungos nepBoro NOKOJSIEHWS. MpaBuno
JoMuHMpoBaHnsa. BTopon 3akoH MeHpgena — 3akoH paclyenneHns
NPU3HaKoB. LlMTonornyeckmne oCHOBbI MOHOMMOPUAHOIO CKpeLLBaHuS.

[MnoTe3a 4nCcTOThbl raMerT.

AHanusnpytoLee CKpeLyvBaHue. [MpOMEXYTOYHbIN Xapakrep
HacnegoBaHus. Pacwiennenve NPW3HaKOB npu HEMONHOM
OOMUNHNPOBAHNN.

OurnbpngHoe ckpewwmBaHue. Tpetnin 3akoH MeHpoena - 3aKkoH

He3aBMUCUMOro HacnegoBaHna MNpU3HakoB. LlTonormnyeckne OCHOBbI
ONrnépuaHoro cKpeLwmBaHums.

CuenneHHoe HacnepgoBaHne npusHakoB. Pa6otel T. MopraHa.
CuenneHHoe HacnegoBaHWE rEeHOB, HapyLUeHWe CLEnieHns Mexnpy
reHamn. XpoMOCOMHasi Teopus HacnegCTBEHHOCTH.

l[eHeTnka nona. XPOMOCOMHbIA MEXaHM3M OnpeaeneHus nona.
AyTOCOMbI 1 NONOBbIE XPOMOCOMbI. [OMOraMeTHbIN N reTepPOraMeTHbIN
non. leHeTn4eckas CTPyKTypa MOMOBbLIX XpOMoOcoM. HacneposaHue
NPU3HaKOB, CLEMNJIEHHbIX C NMOJIOM.

leHOTUN Kak uenocTHast cuctema. [nenmoTponust — MHOXXECTBEHHOE
penctBne reHa. MHOXeCTBEHHbIM annennam. Bsanmopencteue

HeannenbHbIX reHoB. KoMnnemeHTapHoOCTb. dnucTtaa. MNMonumepus

Bsaumopgenictene reHotuna v cpegbl npu opmMmpoBaHun eHoTmna.
M3MeH4MBOCTb MNpU3HAKOB. KayecTBEHHble U KONMUYECTBEHHbIE
NPU3HaKN. Buabl N3MEHYNBOCTN: HeHacnenCcTBEeHHas "
HacnenCcTBEHHas.

MogudpurkaumoHHaa u3amMeH4mBoCcTb. Ponb cpembl B (hopmupoBaHun
MOANMUKALMOHHON  M3MEeHYMBOCTU. Hopma peakunm npusHaka.
BapuaumoHHbin psag v BapuaumoHHasa Kpueas (B.  VoraHHceR).
CsonctBa MogndurKaLMOHHON N3MEHYMBOCTH.

leHOTMNMYeckas N3MEHYMBOCTb. CsonctBa reHOTUMNYECKON
N3MEHYMBOCTN. Bugpl reHOTUMMNYECKON N3MEHYMBOCTU:
KOMOUHaTMBHasA, MyTaLMOHHas.

KombuHaTuBHas M3MeH4YnMBOCTb. Melo3 1 nonoBon Npouecc — OCHoBa
KOMOVHATNBHON M3MEHYNBOCTU. Ponb KOMOMHATUBHOW NU3MEHYMBOCTHU

B CO3/1aHNN FreHeTUYeCcKoro pasHoobpasunsa B npeaenax oqHoro smaa.



3.5

3.6

MyTaumoHHasi N3MeHYMBOCTb. Brabl MyTaumii: reHHble, XPOMOCOMHbIE,
reHomHble. CMOHTaHHble U WHAYUMPOBAHHble MyTauuu. SaepHble U
yutonnasmaTtndeckne mytaumm. Comatmyeckne U MosioBble MyTaLUN.
MPWYMHbI BO3HMKHOBEHUS MyTauuid. MyTareHbl U WX BAUsSIHUE Ha
opraHuamMbl. 3aKOHOMEPHOCTU MyTaLUMOHHOro npouecca. 3akKoH
rOMOSIOTMYECKMX PAAOB B HacneAcTBeHHol uamMeHudmBoctn (H.W.

BaBunoB). BHesipepHasi U'SMEH4YMBOCTb U HAaCNeACTBEHHOCTb

Kapuotun 4venoseka. MexayHapogHass nporpaMmMa UccrieqoBaHus

reHoma YyeJsioBeKka. MeToabl N3y4eHnA reHeTuKn yejnoBeKka:

reHeanorn4eckumn, OnM3HELIOBbIN, LMTOreHETUYECKNN,
NonNynsAUMOHHO-CTAaTUCTUYECKIIA, MONEKYNAPHO-reHETUYECKIIA.
CoBpemeHHoe onpegenexHne reHoTuna: NOSIHOreHOMHOE

CEKBEHMPOBAHNE, TEeHOTUNNUPOBaHME, B TOM 4YuCNe C MNOMOLLbBIO
MNUP-anannsa. HacnenctBeHHble 3aboneBaHuss 4enoBeka. [eHHble ©
XPOMOCOMHbIE 60ne3Hn 4Yenoseka. bonesHn ¢ HacnegcTBeHHON
npeapacnofioXXEHHOCTbIO. 3HaYeHne MeguUMHCKOM TFeHeTUKn B
NnPeaoTBpaLLEHNN U NIEYEHUN FEeHETUYECKUX 3aboneBaHunin YenoBeka.

CTBONOBbIE KJIETKU

[JomecTnkaumsa n cenekumsi. 3apoXxaeHne cenekuum n goMecTukauumu.
Yuenne H./. BaBunoBa o0 LeHTpax NMPOUCXOXAEHMUA U MHOroobpasmns
KYNbTYPHbIX pacTeHnin. Posib cenekumm B co3gaHnn COpTOB pacTeEHUN U
nopoA >XMBOTHbIX. CopT, nopoga, wTtamMMm. 3aKOH FOMOSIOrNYECKUX
pPSAoB B HacnencteeHHon namenydnsoctu H.M. BaBnnosa, ero sHaveHmne
ONs cenekunoHHon paboThbl.

MeToabl cenekuMoHHOn paboTbl. VICKyCCTBEHHbIM OTOOP: MacCOBbLIN 1
NHOMBMAyanbHbIM. JTanbl KOMOWHAUMOHHOW cenekumn. KcnbitaHne
npounssoguTenein no notomctey. OTOGOP MO reHOTUMNY C MOMOLLBIO
OLEHKN (peHoTMna notomMcTBa U OTOGOP MO rEHOTUNY C MOMOLLBIO
aHanusa [HK.

VICKyCCTBEHHbIN MyTareHe3 KakK MeToL, CenekuMoHHON paboThbl.
PagnaunoHHbIn 1 XUMNYECKNIA MyTareHe3 Kak WCTOYHMK MyTauum y
KyNbTypHbIX  (popm  opraHu3moB.  lcnonb3oBaHne  reHOMHOro
pedakTMpoBaHna U MeToAoB peKoMOuHaHTHbIX OHK onsa nonyyeHus

ncxoaHoro marepuana gnsd cenekuumn.
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MonyyeHne NoNuNIoOnAoB. BHyTpuBnagoBas rnépuansaums.
BnuskoponcTBeHHOE cKpelwumBaHne, unu nHopuguHr. HepopgctBeHHoe
cKpewmBaHue, wnu ayToépuguHr. [eTepo3nc ”n ero MNpUYUHBbI.
Vcnonb3oBaHne reteposnca B cenekuun. OTganéHHas rmbpugnsaumsi.
MpeogoneHne 6Gecnnogna MeXBUOOBbIX Mbpnaos. [ocTukeHus

ceniekunn paCTeHMVI N XKNBOTHbIX

O61beKTbl, UCNONb3yeMble B BMOTEXHOSOMN, — KNIETOYHbIE U TKaHEBbIE
KYyNbTypbl, MWKPOOPraHu3Mbl, WX XapakTepucTuka. TpaguMunoHHas
OVOTEXHOSOMUS: xneboreyeHue, nosyyeHune KMCNOMOJSIOYHbIX
npoayKToB, BuHogenue. Mukpobuonornyecknin cuHTed. OOBLEKTHI
MNKPOBNONOrN4ECKUX TEXHOSIOMNIA. MponssoacTeo 6ernka,
aMVHOKNCNOT 1 BUTaMUHOB. lVICKycCTBEHHOe OnnogoTBOPEHNE.
PeKOHCTPYKUMA ANLEKNETOK W  KIIOHUPOBaHWE >XMBOTHbIX. MeTtop
TpaHcnnaHTaunm saep KNeTok.

XpOMOCOMHasa 1 reHHass UHXeHepus. VICKyCCTBEHHbIN CUHTE3 reHa u
KOHCTpyuMpoOBaHue PEKOMOUNHAHTHbIX OHK. LocTrxeHns n
NepcrnekTnBbl XPOMOCOMHOW W TFEHHOW WHXeHepun. MeanunHckne

6uoTexHonorun. Vicnonb3oBaHre CTBOJMIOBbIX KIETOK
CucTtema n MHOroo6pasue opraHM4ecKoro Mupa

Buonornyeckoe pasHoobpasve opraHuamoB. CoBpemeHHasi cuctema
opraHuyeckoro mupa. [lpyHUUnbLI  Knaccudpukauum OopraHn3MoB.
OcCHOBHbIE cucTeMaTnyeckmne rpynnbl OPraHN3MoB.

OCOBEHHOCTN CTPOEHUS U >KUSHEOEATENbHOCTM  OOHOKJIETOYHbIX
OpraHn3moB. bakTepun, apxeu, O[HOKNETOYHbIE rpubbl,
OLHOKJIETOYHbIE  BOJOPOCNN, ppyrMe npoTtuctbl. KonoHmanbHble
opraHnambl. [Bm>keHne OOHOKNETOYHbIX OpraHnM3MoB: améboungHoe,
XXFYTUKOBOE, PeCHMYHoe. 3awumta y O[HOKIETOYHbIX OpPraHnu3MOB.

PasapaXuMocCTb Y OOHOKIETOYHbIX OPraHM3MoB. Takcucsl

MHOroOKNeTOYHbIE pacTeHnsi. B3anMocBsA3b 4acTell MHOMOKIETOYHOro
opraHuama. TkaHu, opraHbl M CUCTEMbl OPraHOB MHOMOK/IETOYHOIO
opraHmama. OpraHusm Kak egunHoe uenoe. TkaHu pacTeHun. Tunbl
pacTuUTeNbHbIX TKaHel: obpas3oBaTesfibHas, NMOKPOBHAsA, MPOBOAsLLAs,
OCHOBHasi, MexaHunyeckass. OCOBEHHOCTW CTPOeHMus, QYHKUMIA 1

pPacnonoXXeHns TKaHen B opraHax pacTeHun
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BeretatuBHble N reHepaTuBHbIE OpraHbl pacTeHnin. PyHKLUUN OpraHoB U
cuctem opraHoB. Kapkac pacteHuin. [BM>XeHne MHOMOKNETOYHbIX
pacTeHUn: TPONM3Mbl U HacTun. NornoLleHne BOAbI, YINEKNCNOro rasa
N MUHepasibHbIX BELLECTB pacTeHusMn. [dbixaHne pacteHuin. Audgyamns
rasoB 4Yepe3 NMOBEPXHOCTb KNETKWU. TPaHCNOPTHbIE CUCTEMbI PACTEHWN.
BbligeneHne y pacteHun. 3awmta 'y MHOFOK/IETOYHbIX PaCTEHWUIA.
Kytnkyna. Cpencrea nacCMBHON U XMMUYECKON 3awmTbl. PuToHUMAObI.

PasgpaxmmocTe 1 perynsaums y opraHu3moB. PasgpaxmmocTtb u
perynaunsa y MHOFOKJIETOYHbIX pacTeHuin. PocToBble BellecTBa U UX

3Ha4yeHne

MHOrOK/IETOYHbIE XXNBOTHbIE. B3anMocBs3b 4acTeli MHOrOKIETOYHOIro
opraHuama. TkaHu, opraHbl M CUCTEMbl OpPraHOB MHOIOKJIETOYHOIO
opraHnama. OpraHm3m Kak eguHoe Lenoe. flomeocTtas. TkaHu XXUBOTHbIX
MW YenoBeka. Tunbl  >XKMBOTHbIX  TKaHeW:  anuTenuanbHas,
coeguHUTeNbHasi, Mblwe4vHasi, HepBHas. OCOOGEHHOCTN CTPOEHUS,

prHKLlI/II7I N pacrnonioXXeHns TKaHeun B opraHax XXMNBOTHbIX 1 HenoBeKa

OpraHbl 1 CUCTEMbI OPraHoB >XMBOTHbIX. PYHKLUM OPraHoB U CUCTEM
opraHoB. Onopa Tena opraHM3amMoB. CKeneTbl OOHOKNETOYHbIX W
MHOFOKNETO4YHbIX >KMBOTHbIX. HapyXHbIA W BHYTPEHHWUIA CKENET.
CTpoeHne n Tunbl COegUHEHNSA KOCTEN.

[BV>XeHNE MHOIMOKJIETOYHbIX XXNBOTHbIX. [UTaHne XXMBOTHbIX. [MuTaHne
NMO3BOHOYHbIX >XMBOTHbIX. [blXxaHne >XMBOTHbIX. KOXHOe [OpixaHue.
7KabepHoe 1 néro4yHoe fbixaHue.

[bIXaHne MNO3BOHOYHbIX >KMBOTHbIX. OBOJIOUMOHHOE YCNOXHEHNE
CTPOEHNSA NErkKMX MO3BOHOYHbIX >XMBOTHbIX. [bixaTenbHasi cuctema
yenoseka. MexaHnam BEHTUNAUMN NErKNX Yy MTUL U MIIEKOMUTAOLLNX.
TpaHCcnopT BELeCTB Yy OpraHn3MoB. TpaHCMoOpPT BELLECTB Y XKMBOTHbIX.
KpoBeHOCHasas cuctema un €€ opraHbl. KpoBeHOCHaa cucrtema
MO3BOHOYHbIX >XMBOTHbIX. Kpyrn KpoBooGpalleHusi. IBOMIOLMOHHbIE
YCNOXHEHNA  CTPOEHMSI  KPOBEHOCHOW  CUCTEMbI  MO3BOHOYHbIX
>XXUBOTHbIX. BbloeneHne y opraHu3amoB. BbigeneHne y >XMBOTHbIX.
CokpatutenbHble Bakyonu. OpraHbl BblgeneHms. CBa3b NONOCTM Tena ¢
KPOBEHOCHOW W  BblgenuTenbHOW cuctemamun. BbigeneHve y
MO3BOHOYHbIX >XMBOTHbIX. 3alpUta Yy MHOIMOKNETOYHbIX >XMBOTHbIX.

nOKpOBbI N NX npon3sopHble.
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PasgpaxumocTb 1 perynauus y opraHn3moB. Pasgpaxumoctb Yy
OAHOKJ/IETOYHbIX OpraHu3MoB. Takcucbl. PasgpakmmocTb 1 perynayus
Y MHOMOKNIETO4YHbIX pacTeHnin. POCTOBbIE BeLLeCTBa U UX 3HAYEHNE.
HepBHasa cuctema n pediektopHas perynsaumst y MHOMOKNETOYHbIX
XXMBOTHbIX. HepBHas cuctema w”n €€ oTgenbl. OBOAOLUMOHHOE
YCNO>XXHEHNE CTPOEHNSI HEPBHOW CUCTEMbI Y XKNBOTHbIX.

PaspaboTtka anropyutmMoB 1”1 nporpamMMm  ans 3 eKTUBHOM
(PYHKUMOHANbHON aHHOTauun reHOMOB, TPaHCKPUNTOMOB, MPOTEOMOB,

MeTab0N0OMOB MUKPOOPraHN3MOB, PACTEHWI, XXNBOTHbIX U YenoBeka
OpraHu3m 4YenoBeka 1 ero 340poBbe

OpraHbl n cuctembl opraHoB 4enoseka. OTgenbl rONOBHOIO Mo3ra
NMO3BOHOYHbIX  XXWUBOTHbIX. Pednekc un  pednektopHasa Aayra.
BesycnoBHble © ycnoBHble pecdnekcbl. [ymopanbHas perynaums u
9HAOKPUHHAA CUCTEMA XUBOTHbIX N YenoBeka. YKenesbl 9HLOKPUHHON
CUCTEMbI U UX FTOPMOHbI. [lencTBrne ropMoHoB. B3anmocBssb HEPBHOMN
N  3HOOKPUMHHOM cucTtemM. [vnoTanamo-runodgusapHas cuctema.

Pednekc n pednektopHas gyra. be3sycnoBHble 1 yCNoOBHble pedneKkChbl

3awuTta opraHusama oT 6onesHen. VIMMyHHas cuctema 4esioBeka.
KneTto4HbIn n rymopasnbHbI UMMYHUTET. BpoxxaéHHbin,
NPVOBPETEHHDIN cneunuyeckun NMMYHUTET. Teopus
KnoHanbHoO-cenekTmBHoro  mmmyHuteta  (M.9pnnx,  ®.M.BepHer,
C.ToHerasa). BocnanutenbHble OTBETbl  OPraHnU3moB. Ponb

BPOXXAEHHOrO MMMYHUTETA B Pa3BUTMN CUCTEMHbIX 3a6051eBaHI

KpoBeHocHas cuctema 1 eé opraHbl. Cepaue, KpoBEHOCHbIe cocyabl 1

KpoBb. Kpyrn kpoBoobpalleHus. PaboTa cepgua v eé perynayus

IbixaHne 4enoseka. [Ounddysnsa rasoB 4epe3 MNOBEPXHOCTb KIETKWU.
IbixatenbHasa cuctema dYenoBeka. [bixatenbHas MNOBEPXHOCTb.
Perynaums gbixaHus. ObixaTenbHble O6bEMDI

MuweBaputenbHasa cuctema 4Yenoseka. OTgensl NULEBaAPUTENbHOMO
TpakTa. MNuweBapuTenbHbie >Xeneabl. BHyTpunonocTtHoe "
BHYTPUKIIETOYHOE NULLEBapeHne

MokpoBbl 1 nx nponssogHbie. OpraHbl BoigeneHus. MNMoykn. CTpoeHue un

dyHKUMOHNPOBaHNe HedpoHa. PunsTpaums, cekpeumss n obpartHoe
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BCacCbiBaHNne Kak MeXaHN3Mbl pa6OTbI opraHoB BblOoeNneHunA.

O6pasoBaHne Mo4n y Yyenoseka

LBM>XeHne 4enoBeka: MbllleyHass cucrtema. CkeneTHble MblILLULUbI N NX

paboTa. CTpoeHne 1 TUnbl COEANHEHNST KOCTEN
Teopusa asontouunn. Passntne XxnsHu Ha 3emne

OBontounoHHas Teopus Y. [apsuHa. [pegnocbinkym BO3HUKHOBEHMS
AapsrHn3ma. 2Kn3Hb 1 HayyHasa gesTtenbHocTb Y. [JapBuHa.

Oemxywme cunbl 3sonoumn BugoB no Y. [apBuHy (BbicOKas
WHTEHCUBHOCTb  Pa3MHOXEHWsT  OpraHnM3mMoB,  HacfeqCTBEHHas
N3MEH4YMBOCTb, 6opbba 3a CylWecTBOBaHME, EeCTECTBEHHbIN WU
NCKYCCTBEHHbIN OT6OP).

OdopmneHne cuHtetudeckom teopun asonouumn (CTI). HentpanbHasa
Teopus asonoumn. CoBpeMeHHast 9BOMIOLMOHHAs 6uonorms. 3HavyeHne
9BOSIIOLMOHHON Teopun B (OPMUPOBaHMM  ECTECTBEHHO-HAY4HOW

KapTWHbI MMpa

Monynauus Kak anemMeHTapHas eguHuua asonoumn. CoBpeMeHHbIe
METOAbl OUEHKM TEeHETUYECKOro pasHoobpasnsi U  CTPYKTYpbI
nonynaumi. MameHeHne reHodoHAa NONynsaunm Kak 3fieMeHTapHoe
9BOMIIOLMOHHOE ABMEHME. 3aKOH TFEeHETMYECKOro pasHoBecus [X.
Xapgw, B. BanH6epra.

SnemMeHTapHble hakTopbl (OBVXXYyLWME CUSlbl) aBOAOLUN. MyTaUnOHHbIN
npouecc. KombrnHatmBHas U3MeH4YMBOCTb. [pend reHoB — CnyyanHble
HeHanpaBfieHHble U3MEHEHNA YacTOT anfenen B nonynsaumsax. ekt
ocHoBatend. Mwurpaumn. Wsonauua nonynsaumin:  reorpaduyeckas
(NpocTpaHcTBEHHas!), Buonornyeckas (pPenponyKTMBHas).
EcTecTBeHHbIN O0T6OP — Hanpasnswowmn daxktop asoawounn. Popmbl
€CTeCTBEHHOIo oTtbopa: ABVDKYLLNIA, CTabunM3NpyroLLNA,
paspbliBaloLWLMin (QU3pynTMBHbIN). [lonoson oTéop.

MpncnocobneHHOCTb OpPraHM3MoB Kak pe3ynstaT MUKPO3BOSOLMN.
Bo3HuKHOBEHNE npucnocobneHnn y opraHnamos. ApomMopdo3bl U
ngmnoagantaumn.  lNpuMmepbl  NPUCNOCOGAEHNA Yy  OpraHM3mMoB.
OTHOCUTENBHOCTL NPUCMOCOBAEHHOCTN OPraHN3MOB.

Bug, ero kputepun n CcTpyktypa. BupgoobpasoBaHue Kak pesynsrar
MUKPO3BOOLUMN. M3onaums — KtoYeBon (hakTop BnAoo6pasoBaHus.

MyTtn n Crnocoobbl BNOOOOPA30BaHMS: annonarpu4eckoe
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(reorpaduydeckoe), cumnaTpuyeckoe (3KOMOrMYeCcKoe), «MrHOBEHHOE»
(nonunnouamnsauna, rmbpugnsauuns). OAMTenbHOCTb 3BOSIIOLUMOHHBIX
NnpoLEeCcCcoB.

MexaHn3mMbl hopMUPOBaHUS BUONOrMYECKOro pasHoobpasus.

Ponb aBontounoHHON 6uonormm B pas3paboTke Hay4dHbIX METOO0B
COXpaHeHusi 6unopasHoobpasus. MuKpoaBonOUUS N KOIBONOLUSA
napasnToB u Nx xo3seB. MexaHnambl (hopMNpPOBaHNS YCTOMHYMBOCTU K

aHTMOMOTNKaM N cNocobbl 60pLOLI C HEN

MeTogbl uM3yyeHUs Makpoasosouun. [laneoHTonornyeckne MeToAbl
n3y4deHns aponoumn. lNepexogHble opMbl N PUNOreHeTUYECKNE PSAabI
OpraHn3moB.

Buoreorpaduyeckune metogbl n3yyeHus aponoumm. CpasHeHne nopbl
n dayHbl MaTepukoB W OCTpoOBOB. buoreorpadgpuyeckmne obnactu
3emnu. Buabl-aHOEMUKN N PENUKTDI.

IMOpUonorn4eckne U1  CpaBHUTENbHO-MOPMONOrniyeckne MeTogpl
N3y4eHNs aBotoLUMn. [eHETMHECKE MEXAHU3MbI 9BOSIIOLMN OHTOreHe3a
N NOSABNEHWS  9BOJSIIOLUMOHHBIX  HOBLUECTB. [OMOMOrnyHole u
aHanorn4Hble opraHbl. PyouMmeHTapHble oOpraHbl W aTaBU3Mbl.
MonekynsipHo-reHeTu4eckne, OMOXUMNYECKNEe U  MaTemMaTunyeckue
MeToadbl M3yyeHus asonoumn. fomonornyHble reHbl. COBpPEMEHHbIe
MeTofbl MOCTPOEHUS PUOrEHETUHECKUX OEPEBLEB.

XpOMOCOMHbIE MyTaLnn 1N 3BOSIOLMS FTEHOMOB.

O6wme 3akoHOMepHOCTM (nNpaswuna) asonoumn. HeobpaTuMocTb
sonouun.  ApantmBHaa paguaumsa.  HepaBHOMEpHOCTb  Temnos

aBonoLMn

Hay4Hble rmnoTesbl NPOUCXOXAEHUS XU3HM Ha 3emne. AGnoreHes u
naHcnepmna. [loHay4Hble nNpeacTaBneHnss O 3apOXXAEHUM  >KU3HU
(kpeaunoHusm). MMnotesa NOCTOAHHOMO CaMO3apPOXXAEHUSA XKU3HN N eé
onposepxeHne onbitamn ®. Peawn, JI. CnannaHuanu, J1. lNacTtepa.
lMpouncxoxxpgeHne XXN3Hu n actTpobmonoruns.

OcHoBHble ~ aTanbl  HeopraHu4eckon  aonoumn.  [naHeTapHas
(reonornyeckasl) aponoumsa. Xumumyeckasa aBonouns. AOUMOreHHbIN
CUHTE3 OpraHN4ecKmx BewecTB 13 HeopraHudeckmx. OnbiT C. Munnepa
n I KOpun. ObpazoBaHne nonumepoB N3 MoHomMmepoB. KoauepBaTHas

rmnote3a AWM. OnapuHa, runotesa nepBu4HOro 6ynboHa [XK.



XonpgenHa, reHeTndeckas rmnotesa . Ménnepa. Pnéosumebl (T. Hek) n
rmnote3a «mupa PHK» Y. Tunbepta. ®opmupoBaHue membpaH U
BO3HMKHOBEHME NPOTOKNETKMN.

Nctopus 3emnu n metogpl €€ m3y4deHus. Vickonaemble opraHnyeckue
ocTtaTkn. [eoxpoHonorna n eé€ metogbl. OTHOCUTENBHAs U abCcoNtoTHas
reoXpoHosiorms. [eoxpoHonornyeckas Lwkana: 30Hbl, 3pbl, Nepunoapbl,
3MNOXMW.

HavanbHble aTanbl opraHndeckon asonoumun. NosieneHre n asonoumns
nepBbIX KNETOK. IBonioums metabonusama. BO3HMKHOBEHME nepBbIX
akocuctem. CoBpeMEHHbIE MUKPOOHbIE BUOMNNEHKN KaK aHanor nepsbIX
Ha 3emne coobuecTs. CTpomatonuTbl. [1poKapuoTbl U 3yKapuoTbl.
MpouncxoxxpgeHne aykapuoT (cumbunoreHes). OBOMIOUNOHHOE
NPONCXOXXAEHNE  BUPYCOB. MpoucxoxpgeHne  MHOMOKIETOYHbIX
opraHn3mMoB. BO3HUKHOBEHME OCHOBHbLIX FPYyMn MHOMOKNETOYHbIX
OpraHn3moB.

OcHOBHble  3Tanbl  9BOMKOUMM  BbICWMX  pacTeHuin. OCHOBHbIE
apomopdo3bl pacTeHuin. Bbixog pacTeHuin Ha cywy. [losiBneHue
CNOPOBbIX pPacTeHUin N 3aBoeBaHne MmN cywn. CeMeHHble pacTeHus.
[MpoucxoxpeHne LBETKOBbIX PacTEHNA.

OcHOBHble  3Tanbl  3BOMOLMN  XXUBOTHOrO  Mupa. OCHOBHbIE
apomMopdo3bl XUBOTHbIX. BeHackas dayHa. Kembpuickuin B3pbiB —
NnosiBieHNe COBPEMEHHbIX TUMOB. [lepBble XOPAOBble >XWBOTHbLIE.
’KnsHb B Boge. IBontoums No3BOHOYHbIX. [NponcxoxpgeHne ambnbun n
pentunnin. [poucxoxpeHne mnekonutTarwwmx u ntuy.  puHymn
KMo4eBOro  apomopdosa. OcBoeHne  6eCno3BOHOYHbIMK U
NO3BOHOYHbIMUN XXMBOTHBIMW CYLLIN.

PasBuTture xun3Hn Ha 3emse no apam 1 nepuogam: apxen, NpoTepo30Hu,
naneosoi, Me30301, KanHo3on. O6Llas xapakTepucTuka Knumara u
reosiormyecknx npoueccos. [losBneHne n pacuBeT XapakKTepHbIX
OpraHnM3moB. YrneobpasoBaHue: ero ycnoBusi U BAUSIHNE HA ra3oBbil
cocTaB atMocepsbl.

MaccoBble BbIMWpaHUS — 3KONMOrMYecKne KpU3UCbl MPOLLSIOro.
MpuynHbl 1 CNEAcTBMs MaccoBbiX  BbiMUpaHUA.  COBPEMEHHbIN

3KOMOMMYECKUIA KPU3NC, ero 0COB6EHHOCTU
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Pazgensl v 3agaun  anTponosornn. MeTtogbl  aHTpononoruu.
CtaHoBneHne npegcTaBneHUn O  MPOUCXOXOEHMM  YenoBeKa.
CoBpeMeHHble Hay4Hble TeopUun.

CxopcTtBO 4YenoBeka C XXMBOTHbIMU. CucTemMaTn4eckoe MNOSIoXKEHNE
yenoseka. CBuaeTeNnbCTBa CXOACTBA YenoBeka C  >KMBOTHbIMU:
CpaBHUTENBHO-MOpPdONornyecKmne, ambpuronornyeckumne,
hmsunonoro-bnoxummyeckune, nosegeHveckmne. OTnnyma 4Yenoseka OT
XXMBOTHbIX. [1psIMOXOXAEHME U KOMMAEKC CBA3aHHbIX C  HUM
npu3HakoB. PasBuTMe ronoBHOrO Mo3ra M BTOPOW CUrHASIbHOWN
CUCTEMBI.

OBvXywme cunbl  (pakTopbl) aHTponoreHesa: OUONOrM4eckue,
counanbHble. COOTHOLLEHNE BUONOMMYECKUX U coumnasnbHbIX (PakTopoB
B aHTpornoreHese.

OcHoBHble CcTagun aHTpornoreHesa. ABCTPanoONUTEKU - [ABYHOrune
npeokn nogen. Yenosek ymesbld, NepBble W3rOTOBMEHUS Opyaun
Tpyga. Yenosek nNpsAMOXoAsaLMin 1 NEPBbIN BbIXOL NoAeln 3a npenensbi
Adpukn. Yenosek rengenbbeprckuii - obwwi npenok
HeaHOepTaNbCKOro 4enoBeka W 4enoBeka pasymMHoro. Yenosek
HeaHOepTaNbCKUA Kak BuA, NIOOein XonogHoro knumara. Yenosek
pPa3yMHbIi COBPEMEHHOIO TWMa, AEHUCOBCKUN 4YenoBeK, OCBOEHME
KOHTUHEHTOB 3a npegenamm Apuku.

OBOJIOLMS  COBPEMEHHOrO 4enoBeka. ECTecTBeHHbIn oOT6Op B
nonynaumsax 4venoseka. MyTauMOHHBIM MpPoOUEecC U  NOANMOPU3IM.
MonynaunoHHble BOSHbI, Apeld reHoB, Murpauus u «3gexT
ocHoBatens» B NoNynaunsaxX COBPEMEHHOMO YesioBeKa.

Yenose4veckune pachbl. [loHaTMe 0 pace. bonblune packl: eBponeongHas
(eBpasunckas), aBCcTpano-HerpongHas (eskBaTopunanoHas),
MOHrofiongHasi (a3uarcko-amepukaHckas). Bpemsa n nytn paccenenuns
YyenoBeka nNO nnaHete. EOWHCTBO 4enoBedeckux pac. Hay4yHas
HEeCOCTOATENIbHOCTL  pacmuama. [1pncnocobneHHOCTb 4YenoBeka K
pasHbIM YCNOBUSM OKpYy>KaroLlen cpefbl. BnvsHue reorpadguyeckon

cpenbl 1 gpenda reHos Ha MOpPdONOrnto U GU3NONOrD YenoBeka
OKOCUCTEMBI N NPUCYLLNE NM 3aKOHOMEPHOCTH

Paspgenbl n 3agaym akonorun. CBs3b 3koormm ¢ Opyrmmm Haykamu.
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MeTtopgp! akonoruu. lNonesble HAGNOAEHNA. DKCNEPUMEHTbI B 9KONOMN:
npvpogHble N  nabopaTopHble. MopgenvpoBaHne B 3KOSOMUN.
MOHUTOPUHI  OKpy>XXatoLen cpefgpbl: JIOKaNbHbIA, PEernoHasnbHbIA 1

rno6asnbHbIN

oKofornyeckne  (paktopbl UM 3aKOHOMEPHOCTU WX  OENCTBUS.
Knaccudpukauyus 9KONOrMYeCcKmnx hakTopoB: abunoTunyeckue,
onoTndeckmne, aHTponoreHHole. OOLWMEe 3aKOHOMEPHOCTU LencTeus
akonorndecknx akrtopos. [Mpasuno muHnmyma (K. LUnpenrens, HO.
JIn6ux). TonepaHTHOCTb. OBPUOUNOHTHbIE N CTEHOONOHTHbBIE OPraHU3MbI.
AbnoTtnyeckue dakTopbl. CBET Kak aKonormydecknin paktop. Ldenictene
Pa3HbIX Y4aCTKOB COJIHEYHOrO CreKTpa Ha OpraHn3Mbl. DKONOrNYECKme
rpynnbl PacTEHUA U >XXUBOTHbIX MO OTHOLUEHMIO K cBeTy. CurHanbHas
ponb ceeTta. PoTonepnoan3m.

Temnepatypa Kak akonorndecknin haktop. [lenctene temneparypbl Ha
opraHn3mbl.  [1OMKMNOTEPMHbIE N FOMOWOTEPMHbIE  OPraHn3Mbl.
OBPUTEPMHbIE N CTEHOTEPMHbIE OPraHU3MbI.

BnaxxHOCTb Kak akonornyeckumn daktop. lNpmncnocobnenuns pacteHnin K
nogaepXxaHuto BogHoro 6GanaHca. Knaccudwukaumst pacTeHun no
OTHOWeEHMO K Bofge. [pucrnocobfiieHNs >XUBOTHBIX K WU3MEHEHUIO
BOOHOIO pexunma.

Cpegpbl 06UTaHMA  OpraHU3MOB: BOLHAs, Ha3eMHO-BO3AYyLUHas,
noyBeHHas, MMyobvHHass  MNOAMOYBEHHAsi,  BHYTPUOPraHN3MeHHas.
PUSNKO-XUMNYECKNE OCOBEHHOCTN Ccpef ObuTaHusi OpraHM3MOB.
MpncnocobneHnsa opraHN3MoB K XKN3HN B PasHbIX cpeaax.
Buonornyeckne putmbl. BHewHne n BHyTpeHHME puUTMbl. CyTO4YHbIE U
rognyHble puUTMbl. [1PNCNOCOBNEHHOCTL OPraHN3MOB K CE30HHbIM
N3MEHEHUSAM YCNIOBUN XXNSHW.

JKn3HeHHble (OopMbl OpraHu3moB. [oHATME O >XM3HEHHon ¢opMme.
JKnN3HeHHble POpPMbl pacTeHU: AepeBbs, KYCTAPHUKN, KYCTapHUYKW,
MHOrONEeTHNE TpaBbl, OOHOMETHME TpaBbl. XXU3HEHHble (OPMbI
XXUBOTHbIX: TMAPOOUNOHTLI, FEOBUNOHTLI, aspPobuoHTbl. Ocob6eHHOCTU
CTPOEHNA N ob6pasza XNU3HU.

Buotnyeckne daktopbl. Bupgbl 6MOTMYECKMX  B3aMMOLENCTBUNA:
KOHKYPEeHUUs, XULLHWYEeCTBO, CUMOMO3 n ero ¢opmbl. [MapasuTtusm,

Koonepauus, MyTyanun3am, KOMMEHCannmam (kBapPTUPAHTCTBO,
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HaxnebHn4ecTBO). HeTpodunyeckne B3ammopgencTeus (Tonnyeckue,
dhopuyeckne, habpuyveckune). 3Ha4eHne BUOTUHECKNX B3aUMOLENCTBIUIN
0N CyLeCTBOBaHMS OpraHu3aMoB B cpege obutaHus. [MpuHumn

KOHKYPEHTHOro NCKMr4YeHn4

OKOJMIornyeckne  xapakTepuctuku  nonynsaumn.  lNonynaums  Kak
ovnonornyeckasa cuctema. Ponb HEOOHOPOAHOCTU cpeabl, MPU3NYHECKNX
6apbepoB ” OCOBeHHOCTeN OuonormM BUOOB B (hopMUpoBaHUU
NPOCTPAHCTBEHHON CTPYKTypbl nonynauuin. OCHOBHble MokasaTtenu
nonynauun:  YUCNEHHOCTb, MJOTHOCTb, BO3pacTHad W MonoBas
CTPYKTYpPa, pPOXOAEMOCTb, MPUPOCT, TEMM pPOCTa, CMEPTHOCTD,
MuUrpaums.

okonornyeckas  cTpyktypa nonynauun. OueHKa  YMCNEHHOCTU
nonynaumn. OuHamuka nonynauum n eé perynauus. buotmnyeckui
noteHuwan nonynsaunn. MogenMpoBaHue AUHAMUKK  NOMyNsuvn.
KpvBble pocTa 4ucneHHOCTM nonynauun. KpuBble BbDKMBAHUS.
Perynaums 4ncneHHoCTM nonynsunin: ponb hakTopoB, 3aBUCALLNX U HE
3aBUCALUMX OT MNAOTHOCTU. JKONOrn4yeckme crtpaTternn Buaos (- u
K-cTtparerun).

MoHaTne 06  3Komormyeckom Huwe Buga. MecToobuTtaHme.
MHoromepHass mopgenb 3Konormyeckom Huwm k.M. XaTymHCoHa.
Paamepbl akonormyeckon Huwwn. [loTeHumanbHas 1M peann3oBaHHas
HULIN.

Bua kak cuctema nonynsuun. Apeansl BUgoB. Buabl n nx >XU3HEHHbIE
cTparernn. 3aKOHOMEPHOCTU TMOBEOAEHUS W MUTPauMiA  >KUBOTHbIX.

Bronornyeckne nHeasnm Yy>XepoaHbIX BNAOB

CoobuwectBa opraHuamoB. broueHos n ero ctpyktypa. CBssun mexny
opraHn3amMamMun B OUOLEHO3e. JKOCHUCTEMA Kak OTKpbITas cucTema
(A.>x. TeHcnu). OyHKUMOHANbHbIE GIOKM OpPraHN3MoOB B 3KOCUCTEME:
NPOAYLUEHTbl, KOHCYMEHTbl, peayueHTbl. Tpoduyeckne YpoBHW.
Tpoduyeckne uenn n cetn. Abrnotndeckmne 6nokn akocnctTem. Noysbl n
unbl B 3KocucTemax. KpyroBopoT BeleCcTB W MOTOK 3SHeprum B
aKoCcUcTeEME.

OcHoBHble NoOKazaTenu akocucteMbl. buomacca wn  npogykuums.

IKonornyeckune nmnpammgbl Hncen, érnomacchl n SHeprunn.



7.5

7.6

HanpaBneHHble 3aKOHOMEPHbIE CMEHbl COOOLECTB — CyKLEeCccUuw.
[MepBMYHbIE N BTOPUYHbIE CYKLLECCUN N NX NPUYMHBbI. AHTPOMOrEHHbIE
BO3OEeNcTBus Ha CyKLieCCUN. KnnmakcHoe COOOLLECTBO.
BuopasHoob6pasne 1 nNonHOTa KpyroBopoTa BewecTB — OCHOBa
YCTON4YMBOCTN COOOLLECTB.

MpupogHble 3KOCUCTEMbI. AHTpPOMOreHHbIe 3KOCUCTEMBI.
Arpoakocuctema. ArpoueHos. Pasnuums mexpy aHTPOMOreHHbIMU 1
NPUPOAHBIMY 3KOCUCTEMaMMU.

Yp603KOCUCTEMBI. OcHoBHbIE KOMMOHEHTbI yp6o3aKkocucTem.
lopogckass dnopa n ayHa. CuHaHTponmMaaumsi ropoackon dayHbl.
Buonorndeckoe ©n XO3ANCTBEHHOE 3HAYEHWE arpO3KOCUCTEM U
ypb6oakocucteM.  3aKOHOMEPHOCTN  (hOpMUPOBaHMUSE  OCHOBHbIX
B3aMMOOENCTBUA OPraHN3MOB B 9KOCUCTEMAX.

[MepeHOC 3HeprMm Kn BeWecTB MeXOy CMEXHbIMU 3KOCUCTEMaMWU.
YCTOMYMBOCTb OpPraHn3mMoB, MOMNyAsUNiA U SKOCUCTEM B YCNOBUSX

€CTeCTBEHHbIX N aHTPOMNOreHHbIX BO3,D,€I7ICTBI/II7I

Buocoepa - obuiennaHeTapHas o6ono4ka 3emnu, rge cywecTByeT unm
cywectsoBana XusHb. YdyeHue B./. BepHapgckoro o 6uocdepe.
O6nactn 6uocdepbl 1 eé coctas. 2KnBoe BewecTBO 6uocdepbl 1 ero
dyHKLNN.

3aKOHOMEpPHOCTH CyLLEeCTBOBaHUSA 6uocepbl. OcobeHHoCTN
onocdepbl Kak rmobanbHOM 3KOCUCTEMbI. [UHaMMYeckoe paBHOBECKE
B 6uoctepe. KpyroBopoTbl BELLECTB N OUOreOXUMUYECKNE LMKINbI
(yrnepopga, azota). PuTMmnyHoCTb siBneHnin B 6uocdepe.

3oHanbHOoCTb 6uocdepsbl. MNMoHATME O 6uome. OCHOBHbIE GUOMbI CYLLIN:
TyHOPa, XBOWHbIE feca, CMeLUaHHble W LUMPOKOIMCTBEHHbIE Jleca,
cTenu, caBaHHbl, MYCTbIHU, TPOMNYECKME feca, BbICOKOropbs. Knumar,
pacTUTENbHbIN N XXUBOTHbIN MUP GUOMOB CYLLW.

CTpykTypa u QYHKUMSA >XMBbIX CUCTEM, OLEHKA WX PECYPCHOro

noTeHyuana n 6uocgepHbIX PyHKLNIA

dkonornyeckne Kpuanucbl U Ux NpuydnHbl. BosgelncTene yenoseka Ha
onocctepy. 3arpssHeHne Bo3gywHom cpegbl. OxpaHa Bo3gyxa.
3arpssHeHne BogHou cpefpl. OxpaHa BogHbIX pecypcoB. PaspyLueHne

MO4Bbl. OxpaHa NMO4YBEHHbIX PECYPCOB. N3meHeHne knnmara.



AHTPOMOreHHOEe BO3OENCTBME HA PacCTUTESIbHbIM U XXUBOTHbLIA MUP.
OxpaHa pacTUTENbHOrO U >XMBOTHOMO Mupa. OCHOBHblE MNPUHLMMbI
oxpaHbl npupogbl. KpacHble kHUrn. Ocobo oxpaHsAemble NPUPOAHbIE
Tepputopun (OOMMT). BoTaHnyeckne cagbl 1 30010rNYECKIE NAPKN.
OcCHOBHble  MPUHUMMNBI  YCTOMYMBOIO pPas3BUTUSA 4YenoBevecTBa MU
npupodbl. PauuoHanbHOe npupoaonoNb30BaHME U COXPaHeHue
61oNorn4ecKoro pasHoobpasaunsa 3emnu



YHEBHO-METOANYECKOE OBECMNEYEHUE OBEPA3OBATEJIbHOIO NPOLIECCA
OBS3ATEJIbHbIE YHEBHbIE MATEPUAJIbI AN YHEHUKA

¢ brnonorus, 10 knacc/ KameHcknin A.A., Kacnepckas E.K., Cusornasos B.I.,
AKuUMnoHepHoe obLecTBo «3patenbcTBo «[pocBeLleHne»
e brnonorus, 11 knacc/ KameHckuin A.A., Kacnepckas E.K., Cusornasos B.I.,
AKuMnoHepHoe obLecTBo «/3paTtenbcTBo «[poceeLleHne»

METOAUYECKUE MATEPUAJIbI ONA YHUTENA

A.FO.NoHueBa. A.B.Topranos. brnonorusi B cxemax n Tabnmyax 9KCMO Mocksa. 2012 r
I N. INNepHep. Bruonorua. MNMonHbIn cnpaBoYHUK Ans noarotosBkn K E N 3. M. AcTtpenb
2012 r

loToBuMCs K EIMD. O6wan 6uonorua M Opoda 2012 r

EM3 2012 r. buonorusa. M. Actpenb 2012r

EM3. O6was 6mnonorunsa. KoHTponbHble nameputensHble matepuansl M lNpoceelleHne
2012r

.P. MyxamepyxaHoB. MacTepckas yuntens « TecTbl, 3a4eTbl, 6nmyonpock! 10-11
knacc» M «BAKO» 2007 r

O6wasn érnonorus: YuyebHuk / MNopg pen. KoHctaHTnHoBa B.M.. - M.: Academia, 2018. -
704 c.

BopoHuos, H.H. Bronorus. O6was éuonorus. 10-11 knaccol: Y4ebHuk gns
obLeobpasoBaTenbHbIX ydpexaeHnin: basosbin yposeHb / H.H. BopoHuoB. - M.:
MNpocs., 2022. - 304 c.

Henwa-CuoHnukasn, M.A. O6an n caHuTapHas MUKPOGMONOrns ¢ TEXHUKON
MUKPOBUNONOrM4ecKnx ncecnegosanuin: YuebHoe nocobue / M.A. Jenwa-CuroHnukas. -
Crl6.: NNaHb, 2022. - 588 c.

3axapos, B.b. Paboyas TeTpagb no obuen 6uonorun: 10-11 knacc: K: Y4ebHuky B.b.
3axaposa, A.l. MyctaduHa, B./. Cnsornasosa, H.M. HepHoson "O6Luas 6rnonorus.
10-11 knacc" / B.b. 3axapos, E.T. 3axaposa, A.[l. Kynaes, B.W. CnBornasos. - M.:
Ok3ameHn, 2. - 157 c.

T A JloBkoBa. lNogrotoBka k onumnuagam no émnonorumn 8-11 knaccos. M Anpuc-npecc
2011

LNDPOBbIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
www.informika.ru - aneKTpOoHHbIN y4ebHUK "Bronorns” (Bep. 2.0 - 2000) n3 unkna
"O6y4atoLme aHUnKnoneann". - Y4ebHblin Kypc, KOHTPOSbHbIE BOMpocCkI. (Kak

nonb3oBaTbCs - CM. "lMomoLlb".)

www.college.ru - pasgen "OTkpbIToro Konnegxa" no buonornn. Y4ebHuk, mogenu,
On-line TecTbl, yuntento.

www.skeletos.zharko.ru - "OnopHo-gBuratensHas cuctema yenoseka'.



O6pasoBartenbHbli canT no npegMeTy buonorus, kypc Yenoesek. CTpoeHne ckenerta.
MbiweyHas cuctema. Kak ato pabotaer. [NpunoxeHns: 2 ckeneTHbIX SHUuKoneanu;
ANS y4UTens - ypoku, nabopaTtopHble, 6 TECTOB C OTBETAMU.

www.biodan.narod.ru - "buo[lan" - buonorus ot daHbl. HoBocTn 1 0630pbl No
6uonoruu, akonorun. Npobnemsl n Teopun. ECTb TemaTndeckune BbinyCcKku,
doToranepen, buorpadumn BENNKMUX YHEHbIX, CReLCcnoBapb.

www.bio.1september.ru - gna yuntenen "A ngy Ha ypok Brionorun". Ctatbm no:
BoTtaHuke, 3oonorun, Buonorum - Yenosek, O6wen 6uonornm, SKoNoruu.

www.bio.1september.ru - rageta "buonorns" (mexxagy BbIXOGOM O4epPenHOro Homepa
raseTbl U NOSIBAIEHNEM MOSTHOTEKCTOBOW BEPCUN HOMEPA Ha calTe yCTaHOBMEH rogoBOM
NHTEpPBan)

www.kozlenkoa.narod.ru - 9T1oT cant KosneHko A.l. - npenogasartens n gns
npenogasaTenen, onga Tex, KTo yYUTCsa cam N y4uT Opyrux; O4HO U OUCTaHLUMOHHO,
évonorun, Xumnn, opyrum npegmMeTam - ¢ NOMOLLbIO KoMnbioTepa v VIHTepHeT.

www.nsu.ru bruonorus B BOnpocax n oreeTax - y4eHble HOBOCI/I6I/IpCKOFO
AKaneMropo,qKa oTBeHarT Ha BOMPOCHhI CTapLUEeKaCCHNKOB.

www.websib.ru - pasgen "buonorna" HoBocnbupckom obpasoBaTefnibHON CETU.
Mopb6opka maTepranos 1 CCbINOK (MPorpamMmbl, MPOEKTLI, MaTepuarnbl y YPOKY,
abUTYpPUEHTY).

www.nrc.edu.ru - "Buonorndeckasa kaptuHa mupa" - pasgen aNeKTPOHHOro y4yebHuKa
"KoHuenuun coBpeMeHHOro ectectso3HaHma". KoHuenumm NpoONCXOoXXAEHNS XXN3HN
Teopun asosnoumn. (Mepexoq no ceoiike BHU3Y "Hanee...".)

www.floranimal.ru - "FLORANIMAL - pacTeHus n XXnBoTHble" Kak saHUMKnonegusi.
(O6BemM nHpopmaunn BnevaTnseT.) BoibpaTtb 6yKBY, OTKPOETCS CTpaHuua C ABYMS
60nbLUMMN KONOHKaM1 HadBaHuin: PacteHuns n 2)KnuoTHble. Bbibrpaem no Ha3BaHuUto -
OTKpbIBAETCS onncaHne n goTo.

www.filin.vn.ua - "®uanH" - nnalcTprMpoBaHHaa SHUMKIONEANSA XXUBOTHbIX. K
COXKaneHuto He BCe pasfgensl rotosbl. Onucanus u dotorpadun.

www.nasekomie.h10.ru "Hacekombie" O HaceKoMbIX Ans LKOSbHUKOB - ONncaHmne
OCHOBHbIX BUOOB, PUCYHKW.

www.invertebrates.geoman.ru Hacekowmeble. lNonynapHas kHura AkumywikuHa U.W. ¢
MHO>XECTBOM LBETHbIX PUCYHKOB 1 hoTorpacun. -

www.bird.geoman.ru lNtunupl. NonynapHas kHnra AkumywkmnHa U.W. ¢ mHoxecTsoM
LBETHbIX PUCYHKOB 1 hoTorpadui.



www.animal.geoman.ru Mup »xuBoTHbIX. [MonynapHas kHura AknmywkuHa N.W. ¢
MHOXXECTBOM LBETHbIX PUCYHKOB 1 hoTorpaduii.

fish.geoman.ru Pbi6bl. UnnocTprpoBaHHasa aHUMKoneans polo.

www.plant.geoman.ru - )KnusHb pacteHuin. 3aHnmarenoHo o 6oTtaHuke. BakTepun.
JlekapcTBeHHbIE pacTeHus.

www.livt.net - anekTpoHHas UnnCTpupoBaHHas aHUMKnonegus ">Kueble cyliectsa".
Knaccudukauusa n chotorpadum 6e3 TekcTa.

www.nature.ok.ru - Pegkue n ncyesatowyme xmBoTHble Poccun. Onuncaxmsa n ronoca
PEOKNX XKNBOTHbIX.

www.bril2002.narod.ru - Buonorusa gnsa wWkonbHUKOB. Kpatkas nHgopMm. No pasgenam:
O6wwas 6unonorus, botaHnka, 3oonorus, Yenosek.

www.festival.1september.ru - ®ecTnBans negarormyeckux ngen "OTKpPbITbIN YPOK"
2006 - 2007. Pasgen "lNpenogasaHne 6uonornn" - 86 ctatemn.

www.charles-darwin.narod.ru - Yapne3 JapsuH: 6uorpadus n KHUru.



