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MO CHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
YpOBHE cpeaHero ooOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yrayO6néuHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupanin  oOy4eHUsT Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHus U
MIPU3BaHBl OOCCICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX WU Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEU, TICUXO0JIOTHEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYPHpPOBAaHME TIO pa3jieliaM H TeMaM, paclpelesieHue To Kjaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIIJICHUSI, TPEACTaBICHUNA O 3I0pPOBOM 00pa3e >KW3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOydYeHHUS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacimipeHie U yriayOJieHne 3HaHuW OOydYaroIIUXCsl O KHBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, 3BOTIOLIUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YrIyOsleHbl OHWOJOTMYECKHME 3HAHUS O PACTEHUSIX, >KHUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpauusi OUOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIH U 93BOJIOLMOHHBI MOAXOABl K H3YYEHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHe, OCHOBBI DKOJIOTHUHU U y4eHHe o orocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKH, OpraHM3Ma, MOMYJISIuUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MATEpUaNIa B COAEPNKAHUM MPOTrpaMMbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb u3yuenust yueOHoro npeamera «buonorus» Ha yriyOiaEéHHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JESITENbHOCTH, CBSI3aHHOW C OuoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYarOIIMMHUCA CUCTEMBbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJIOTMM pa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM M  COLMAIbHO-3KOHOMHUYECKUMH U  3KOJOTMYECKUMH
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@HIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHU, TIPABUJIa MTOBEICHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYabHBIX U TBOPUECKUX CTIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJAECTUPOBAHUS OMOJIOTHYECKIX
O0OBEKTOB U MPOLIECCOB;



BOCIHUTAaHKUE y 00YYaIOMIUXCs LIEHHOCTHOTO OTHOIICHMSI K )KHBOW MPUPOJIE B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SBJICHHSIM; (HOPMUPOBAHHUE IKOJIOTHUYECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOILIEH KyJbTypbl TOBEACHUS B TMPUPO/IE;
UHTETpalM €CTECTBEHHO-HAYYHBIX 3HAaHUM;

npuoOpeTeHue  OOy4aroIMMMCS ~ KOMIIETEHTHOCTM B palMOHAJIbHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKPYXKAIOIIUX  Jrojie  (coOmrogeHuss Mep Npo(riIakTUKH — 3a00JIeBaHUM,
obecrieueHrne O€30MaCHOCTH KU3HEACITEIbHOCTH B UYPE3BBIYAMHBIX CUTYaLUAX
OPUPOJHOTO U TEXHOIEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
VH/IMBU1yaJIbHOM o0Opa3oBaTebHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
VH/IMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoHa.

BocnurarensHblin IMOTCHIO A OCYIICCTBIICTCA B CIICAYIOIIUX (bopMax:

- TloGyxxnenne oOydaromuxcsi CoOMIOAaTh HAa YPOKE OOMICTIPUHSATHIE HOPMBI
MOBE/ICHUS, MpaBuiIa OOIICHUS CO CTApIIUMHU (MIEarOrMuYeCKUMU pabOTHUKAMU) U
CBEpPCTHUKAMH  (OOyYarOIIMMHKCS), TPUHIUINBI  Y4eOHOW  JAUCHUIUIUHBI U
CaMOOpPraHU3alIUH.

- IlpuBnedyeHre BHUMaHUS OOYYarOIIMXCsA K [IEHHOCTHOMY acCHEeKTy M3y4aeMbIX Ha

ypOKax MpeaMETOB, SIBJICHHI, COOBITHI Yepes:

— JIEMOHCTpALMI0 OOy4YalolMMCs NPUMEPOB OTBETCTBEHHOTO, TPa)kIaHCKOIO
MOBEJICHUSI, IPOSIBJICHHUS YEJI0BEKOIIO0US M T0OOPOCEPICUHOCTH.

— oOpallleHue BHUMaHUsI Ha HDABCTBEHHBIE aCMEKThl HAYYHBIX OTKPBITUN, KOTOpbIE

U3y4aloTCsd B JAHHBIM MOMEHT Ha YpPOKE; Ha YYEHBIX, IOJIMTUKOB, CBSI3aHHBIX C

M3y4acMbIMU B JAHHBI MOMEHT T€MAMH, HAa TOT BKJAJ, KOTOPBIM OHU BHECIU B

Pa3BUTHE HAILIEW CTPAHBI U MUPA;

— HCTIONIb30BaHKE Ha YpOKax MHGPOpMaIIMHY, 3aTparuBaroleil BayKHbIE COLUATIbHBIE,

HPaBCTBEHHBIE, ITUYECKUE BOIIPOCHI.

- Hcnonbp3oBaHuEe BOCIUTATENBHBIX BO3MOXKHOCTEM COJEp)KaHUsA Y4EOHOro
npeaMera s GOPMHUPOBaHUS y OOYYAIOIIMXCS POCCHUMCKUX TPATUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M  COLIMOKYJIBTYPHBIX ILIEHHOCTEM yepe3  moadop
COOTBETCTBYIOIIMX MPOOJIEMHBIX CUTYAIUI JIJIs1 0OCYXACHHS B KJ1acce.

- MuunumupoBaHue o0OCYXIEHUI, BBICKAa3bIBAHUM CBOEro0 MHEHHMSI, BBIPAOOTKU
CBOETO JIMYHOCTHOTO OTHOLIEHUS K H3Yy4aeMbIM SIBICHUSAM M IPOUCXOIALIUIM
COOBITHSIM.



- BxiroueHwe B ypOK HIPOBBIX MPOLEAYP, KOTOPBIE TOMOTArOT TOJIEPIKATh
MOTHBAITMIO OOYYAIOIIUXCS K TOJYYCHHIO 3HAHWH, HAIAKUBAHHIO ITO3UTHBHBIX
MOKIMYHOCTHBIX ~ OTHOIICHWH B KJacce,  IOMOTAIOT  YCTAHOBJICHHIO
no0pokenaTeIpbHOU aTMoc(ephl BO BpeMs ypoKa.

- Ilpumenenue Ha YypOKe HUHTEPAKTHUBHBIX (OpPM pabOThI, CTUMYJIUPYIOLINX
MIO3HABATEIbHYI0 MOTHBALIMIO 00Y4arOLIUXCS.

- [Ipumenenue rpynmnoBoil paboTsl WM pabOTHl B Mapax, KOTOPhIE CIOCOOCTBYIOT
pPa3BUTHIO HABBIKOB KOMaHAHOM pabOTbl M B3aUMOJEHCTBHIO C JAPYTUMHU
O0Oy4arOITUMHUCH.

- BBI60p N HCIIOJIb30BAHHC Ha YpPOKaxX MCETOAOB, MCTOIUK, TGXHOHOFHﬁ,
OKAa3bIBAIOIIMX BOCIIMTATCIBHOC BO3I[€I>1CTBHC Ha JIMYHOCTH BCOOTBCTCTBHUHU C
BOCIIMTATCIBHBIM NACAJIOM, ICJIBIO U 3aa4aMi BOCIIMTaHMA.

- aumuupoBanue 1 MoiepKKa UCCIeI0BATEIbCKON IEATeIPHOCTH MTKOJBHUKOB B
dbopMe opraHuzal TPYNIOBBIX W HMHIWBUIYATbHBIX HCCIEAOBAHUNA (MHHHU-
WCCIICIOBAHM), BKIIOUEHHE B YPOK PA3IMYHBIX HCCIICOBATCIBCKUAX 3aJaHUN U
3aJa4, 4YTO JAeT BO3MOXHOCTh  OOy4aromuMCsi  MPUOOPECTH  HABBIKU
CaMOCTOSITEJILHOTO ~ PEIIEHUS TEOPETUYECKOW TMpoOJIeMbl, TEHEPUPOBAHUSA U
oopmiteHrsT COOCTBEHHBIX THITOTE3, YBAKUTEIIEHOTO OTHOIIICHUS K UYKUM HJICSIM,
MyOJIMYHOTO BBICTYIUICHUSI, APTYMEHTHPOBAHUS M OTCTAWBaHUS CBOCH TOYKHU
3pEHMS.

- YCTaHOBIEHHE YBa)KUTENIBbHBIX, JOBEPUTENIbHBIX, HEPOPMAJIbHBIX OTHOLICHUN
MEXIy YUUTEIEM M YYCHHKaMH, CO3JaHie Ha YpOKaxX 3MOLUOHAIbHO-KOM(pOPTHOU
CpEIbl.

OO1ee 4ncI0 YacoB, OTBEICHHBIX HA M3yuyeHHE OMOJIOTHH Ha YriIyOJIEHHOM
YpOBHE CpeaHero oobmiero oopa3oBanus, cocrasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJemio).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OHOJIOTHU
OCYILECTBISIETCS C YU4ETOM CHEUM(PUKU €ro COAEpKaHHUsS M HANpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
po(eCCHOHATIEHOTO U BBICIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
ABJIIETCS IIPOBEJEHHUE JIA0OpAaTOPHBIX M MpakThyecKux pador. Taxxke ywactue
00y4aroluxcs B BBITOJHEHUHM MPOEKTHBIX U y4eOHO-UCCIEN0BATENBCKUX PadoT,
TEMaTHUKa KOTOPBIX  ONPENENSeTCS Yy4YyuTelleM Ha OCHOBE HMEIOUINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHH.



COAEPXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAIHBIE KW TOUCKOBBIE HAy4YHBIC WCCICAOBAHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBSI3b OMOJIOTHHM C JIPYrUMU Haykammu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHsniii. Ilporecchl, MPOUCXOAAIINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3allMsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXXEHUs PE3YyIbTAaTOB »JKcnepuMmeHTa. I[lonsatue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TpPH3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METOJOB IIPHU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCaXapuIbl, OJUTOCAXAPUJIBI U TTOTUCAXaAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, (GocpoMnuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkuun AT®. BoccTaHoBiIeHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYULl OUOMONEKYNL U UX Komniekcos. Komnvromeprwiii ouzaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNb», «CTpOoeHHUE MOJEKYII
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHne — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHue MpoKapuoOTHIECKON KiIeTku. Kietounas cTeHka OakTepuil 1 apxen.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IIa3MAaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Huromna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE W (QYHKIUH. B3anMmocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka bOenkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKUUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
MpaHcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUIECKON KIIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U TUCCUMIIISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbix (aKTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bumel Oposkenus. [IpomykTbl OposkeHHS W HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTam. [ TMKOINM3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3BI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO IyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumpt u cxempl: «DoToCUHTE3», «DHEpPreTUdecKuil oOMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucTBa. TpaHckpunuus — wMartpuunbli cuHTe3 PHK. IlpmHmmmnen
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanwe amuHOkucior. Pombp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTHYECKUN),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JJTHK. Xpomocomsel. CTpoeHue xpomocoM. Ternomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl MuTo3a. KaprokrnHe3 U UUTOKMHE3. brHosornyeckoe 3HaYeHUE
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuueckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

Jlaboparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: DIIUTEIMAIIBbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U YesoBeKa. DyHKIIMM OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMU. [IuTaHue XKUMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue xuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTteMa 4ernoBeKa. MeXaHu3M BEHTWIALMU JIETKMX Yy NTHL H
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTtemMa IO3BOHOYHBIX JKMBOTHBIX UM 4yenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyodau. Opransl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenue u GyHKIIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3almMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpPOBBI M WX NPOU3BOIHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmureabHbple OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucrema u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbHasi peryisiius U 3HAOKPUHHAsA CUCTEMa >KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue NHUCTOBOM IUIACTUHKM», «TKaHM JKUBOTHBIX», «CKEJIET 4YelIOBEKA,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«mmynurer»,  «KuiieuHononoctHeie», «CxeMa  NHUTaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecMmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOopynoBaHKe: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHU3MOB, MUKpPONPENApPaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, WTJIOKOXHUX, KUBBIE SK3EMIUISIPhI KOMHATHBIX PAacTeHHU, repdapuu
pacTeHUM pas3HBIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina U OesKoB Mo eicTBUeM (hepMEeHTOB, 000pyA0BaHUE IS
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTU JETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenue xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii cMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10JI0BBIE JKEE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHUS SKMBOTHOTO Kak pe3ysbTaT  HepapXUUECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



pPa3BUTHSA, UX PACIPOCTPAHEHHUE B MPHUPOJEC. TUIbl pOCTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIJIaMUIOMOHAIb», «Pa3MHOXEHUE OHBIJICHBD),
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEnaparhl SUIEKICTOK HU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, 1I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJIbl ~ T'€HETUKHU: THOPUAOJOTMYECKHM,  IIUTOJIOTHYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyoniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIECIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CuemnienHoe HacnenoBanue npuszHakoB. Padotel T. Moprana. CueniieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIl M TeTeporaMeTHnli IoJ. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbIM ajuleln3M. B3auMoaenucTBHE HEaUIENbHBIX I'€HOB.
Kommniementapunocts. Onuctas. [Tonumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Mapa3uT» U «XO35IMH — MHKpPOOMOM». ['€HeTHdyeckue acreKTbl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpaens», «AHanu3upymoollee CKpeluBaHuey», «HemonHoe TOMUHUPOBAHUE,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenosekay», «Kapuotun apozodpuis», «KaprHoTum OTHIIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M paCHICIUICHUS NPU3HAKOB, MOJENIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IlpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEHHbICE M KOJWYECTBEHHBIC MPU3HAKU. BUbI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psin u BapuanmonHas kpubas (B. Moranncen). CpoiicTBa MOaudUKAIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIIa3MaTuYecKkre MyTtanuu. CoMaTUYeCKUEe W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUeHemuyeckux @axkmopos &
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoaubuKaoHHAs
W3MEHYUBOCTHY, «KomOunaruBHas W3MEHYUBOCTHY, «Merio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIe U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun dvenoBeka. MexayHapoaHas mporpamMma HCCJIEAOBaHUS T€HOMa
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00eBaHU 4YenoBeka. MeauKo-TeHETUYeCKoe KOHCYJbTHUpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHSTHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3zMoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH ¢ JIOMECTUKALNHU.
VYuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
)kuBOTHbIX. CopT, mopoda, ImMTaMM. 3aKOH TIOMOJIOTMYECKUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
Mpou3BOAMTENICH 1O TOTOMCTBY. OTOOp TO TEHOTHMY C TOMOIILIO OIEHKU
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. lcnonp3oBaHWE TE€HOMHOTO pEIAKTUPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, wid ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBanue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB W THOpPUAOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCAe)08AHUL
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmunp! u cxemsl: «LIeHTpbI MPOUCXOXKAEHUS U MHOTOOOpa3us KyJIbTYPHbIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOIyYeHHE KHCJIOMOJOYHBIX MPOAYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BAUTAMUHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MMOJIYYEHUsI OPTaHW3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounas unxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PAaCTECHUM U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJNEKIUU pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYJIbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOM  MHKECHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BAaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuubl n cxemsl: «Mcnoap30BaHEe MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXXEHepUs».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS —CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHMN B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiierne cuaTeTHYecKOW Teopuu sBomonuu (CT3). HeirpansHas
Teopusi 3Bomtoruu. CoBpeMeHHas JBOJNIOIHMOHHAS  OWONOTHA. 3HAYCHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapBun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
IPUCIIOCOOIEHUI Yy pacTeHud M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBuna», «Dopmbl 60psObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TEHETHYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. V3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
OCcHOBaTeNsd. IDgghexm oOymuinounozo zoprviwika. CHudcenue 2eHemuiecKko2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiommii ¢akrop sBomonun. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHMEe — mpucnocoOieHud y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMITATPUUECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OPMUPOBAHUS OMOIOTHIECKOTO Pa3HO00pa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpau

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHnas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CHJIbl HBOJIIOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJALHNN ceBaHCKOU (openny,
«['eorpaduueckass M307AUS  JIUCTBEHHUIl CHUOUPCKOW W JIMCTBEHHHULIBI
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BuUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonsl u3yueHus: sBomonuu. CpaBHeHHE (GIOpHl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIHHO-MOP(OIOTUUECKUE METOABl M3yUCHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
ABOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHBICE  OPraHBbL.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornunbie reHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DS/l JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPTraHU3MOB, MYJISIKM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HH U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa m I'. IOpm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yex) um runoreza «mupa PHK» VY. TI'unbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HadvanbHbie 3Tanbl opraHudecko sBosouuu. [losgBiaeHne W 3BOMIOLMSA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HYKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pactenHuii Ha cyumry. IlosiBlIeHHE CIIOPOBBIX PACTEHUUA W
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue NIBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS MMO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo3oi, Me3030¥, KaWHO30il. OOmas xapakTepUCTHKa KIMMara U
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Pequ, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoMOUUN», «['€OoXpOHOJIOTMYECKass  IIKaiay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHoroxksierounsle Bogopocim»y, «Mxm», «llanopotHukm», «l omoceMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIeY,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuratromme», «Pa3Butne Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEM CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M010r0-OMOXUMHUECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruYecKre, CollualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JoJie. ABCTPaONUTEKN — JBYHOTHE MPEAKH JtoJeh. UenoBeK yMelbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii — 0OmME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBeK HEaHAEepTAIbCKUAN
KaK BHJ JIIOJEH XOJOJHOTO KJMMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOJIOLHSI COBPEMEHHOTO 4enoBeka. EcTecTBeHHBId OTOOp B MOMYJIALMIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3(pQeKT oCHOBATENS» B MOIMYJSAIUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCcKas). Bpemss M myTu paccelieHHs 4YeloBeKa IO IUIAHETE.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexauciuuIuIMHapHble  MeToAsl B (u3uueckod  (OMOJIOrMYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapBun, JI. JIuku, . . Pornnckuii, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNneT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyauMeHTBI 1 aTaBU3MbD», «/IBUKYIIME CUIIbI AHTPOIIOTEHE3a», «DBOIIOIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutek», «UYenoBek  ymenwii», «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TIPEIKOB 4YeJlOBeKa, penpoaykuuu (ororpadum) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMITaH3€, MOJEIH TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalollei cpeaoi

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metoasr sxonoruu. [loneBbie HaOmoneHUA. DKCIEPUMEHTHl B JKOJOTHUU:
NpPUPOAHBIE W JIabopaTopHbie. MoJETMpoBaHHEe B OKOJIOTHH. MOHUTOPHUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M 4esnoBedecTBa ¢ mpuponoi. dopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsbl: «Pasgensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOTeHHbIe. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOIO CHEKTpa HAa OPraHu3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (TommYeckue, (Qopuueckue, Gdadpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «IKonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOUIIEHUIO K CBETY», «TerIOKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IJKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OIKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOUBBLIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTEHHH WM >KMBOTHBIX PA3IUYHBIX >KHU3HEHHBIX (POpPM, KOJIICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pacTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Pob HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTENW IMOMYJISIIUU: YHCICHHOCTb, IUIOTHOCT,



BO3pacTHasi M IIOJIOBAasl CTPYKTYpa, pPOKIAEMOCTb, HPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBanre TMHAMHUKHA TONYJIsiuU. KpuBble pocTa YMCIEHHOCTH TOMYJISIINAM.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJorMYecKOW HUIe Buaa. MectooOuTanue. MHoromepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buonormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3aceleHUsT MOBEPXHOCTH  3€MJIM  Pa3IWYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. Tencnu). DyHKIIMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu U cetd. AOHOTHYECKHE OJOKU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoHbIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U pek. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opozackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ugpukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX Mmunoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCHUCTEMaA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAs MTUPAMHIA YUCEID,
«IKonoruyeckas nmupamMua OMOMACCh), «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repdapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pabora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



Yuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ cocra. XKupoe
BEIIECTBO OHOCchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Ouocheprl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnu», «TyHapay, «Talra», «Cmemanubiii gec», «lIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelloOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA W TPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. OcHOBb



aKopeaburumayuu dKocucmem U cnocobos 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, HPUCYLIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHLHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEN TMO3WUIMU JMUYHOCTH, NATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKU O0YYAIOIIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATEJBHBIX 3a/1a4, BBHIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKWO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPATHLHO-HPABCTBEHHBIEC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAsl ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
COQIaHCUPOBAHHBIM PEXUM 3aHATHM W OTAbIXa, peryaspHas (Qu3nueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIINUX 3OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peaau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHIOB,
aKocucTeM, orochepsr);

AKTUBHOE  HEMNPHUITUE JIEUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroUEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHsSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEHIEHUH MpoOjIeM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBAa, MMOUCKA MyTEe BBIXOAA U3 IJI00AJBHBIX IKOJOTHYECKUX MPOOJieM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHMM B IIEJISIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TIOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIh30BaTh OMOJIOTUYECKUE 3HAHWS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PECHUS OOYyYaIOIIMUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIC y4eOHbIE JAeHCTBHUS (IIO3HABATENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OO0Yy4yalolHUXCs; CIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatonierocss OyayT cQOpMUpPOBaHbl I103HABATEIbHbBIE
yHHUBEpCaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0Opa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPHU OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOTO MBIILICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIATh 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPHUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEUYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3jIUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHUSX  PEAIBHOIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus npoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, NpPeoOpa3oBaHUI0 U MNPUMEHEHUI0 B Yy4EOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh IIOJyYEHHbIE B XOJE pEIICHUS 3aJayd  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



HH()OPMAITHIO PA3TUYHBIX BUIOB B ()OPM TPEICTABICHUS, KpUTHICCKU OICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIUCKYCCUM TIO CYIIECTBY 0OCYXaaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHnr OMOJIOTHYECKOUM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh I[EIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBAaTH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSX M INOCTYIIKax IO OTHOLICHHIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peICKCUH AJIs OLEHKH CUTYyalluH, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTMBBI M apPryMEHTBl JPYTMX I[PU AHAIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsl CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJEpXKAaHUS Y4yeOHOro mpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JEATECIBHOCTHU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
roJlaM U3y4eHHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buomorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OHMOJIOTHYECKHE TEOpUHU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHsl
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJIEHHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO TMO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIICTIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEHCTBHSI T€HOB, FE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy 3TarnaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE TMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyEeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, J€NIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPSITh MX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouonorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T€HOMa M CO3JaHHE TPAHCTECHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBHIOOp Oyaymiei mpodeccruoHaIbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTRYIOMIEH podeccuu u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (HOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENEeHUs] M IOHMMAHWE CYIIHOCTH OCHOBOIOJIATAIOMNUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusx sBontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdeckoro paBHoBecus [[x. Xapau u B. BaiinOGepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEAOBAHUAX KUBBIX 0OBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIONMIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCHIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTHYECKUX



KOMITOHCHTOB ~ 9KOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY IS JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peniaTh OMOJOTUYECKUE 3a7a4i, BHISBISITH TIPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBHUIX W CIOco0ax MpeaoTBpaIIEeHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SWCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
JIeKTPOHHbIE
KounuecrBo
No 11/ HaumeHoBaHue pa3jiesioB U TeM 4ACOB (undgposBbie)
NPOrpaMmbl o0pa3oBaTe/ibHbIE
pecypchbl
1 buonorus kak Hayka 1 bubnrorexa LIOK
https://m.edsoo.ru/
2 JKuBble cucTEMBI U UX U3YUEHHE 2 Bubmmorexa IOK
https://m.edsoo.ru/
3 buonorus KieTku 2 buomiorexa LIOK
https://m.edsoo.ru/
4 XuUMHYECcKasi OpraHUu3aIus KJICTKH 10 bubmmorexa [IOK
https://m.edsoo.ru/
5) Crpoenrne u GyHKINHU KICTKU 8 Bubmmorexa IOK
https://m.edsoo.ru/
5 OOMeH BelecTB U MPEBpaICHUE SHEPTUHU B 9 bubmmoreka [JOK
KJIETKE https://m.edsoo.ru/
7 Hacnencreennas nnpopmanus u 9 bubmuoteka [IOK
peanu3anus e€ B KIIETKe https://m.edsoo.ru/
. bubmuoteka [JOK
8 JKV3HEHHBIN UK KIETKA 6 https://m.eds0o.ru/
bubmmoteka IIOK
9 Crpoenrie u GyHKIIUU OPraHU3MOB 17 https://m.edsoo.ru/
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 Bubmmorexa IOK
https://m.edsoo.ru/
11 I'eneTnka — HayKa O HACJIEACTBEHHOCTH U 9 bu6muoreka [JOK
U3MEHYMBOCTH OPraHU3MOB https://m.edsoo.ru/
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 bubmorexa HOK
https://m.edsoo.ru/
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 Bubmmorexa HOK
https://m.edsoo.ru/
but6mmoreka [IOK
14 ['eHeTnKa YemoBeka 3 https://m.eds0o.ru/
15 Cenekiusi OpraHu3MOB 4 bubmorexa HOK
https://m.edsoo.ru/
BbroTexHonorusa U CHHTETUYECKast bubnunoreka LIOK
16 4
Ouomorus https://m.edsoo.ru/
17 PeszepBHOE Bpems 1
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11 KIIACC

DJIEKTPOHHbBIE
KosmnyecrBo
No 11/ HaumeHoBaHue pa3jiesioB U TeM 4ACOB (undposBbie)
NPOrpaMmbl o0pa3oBaTe/ibHbIE
pecypcbl
1 3apoKJICHUE U Pa3BUTHE IBOJIIOIMOHHBIX 4 bub6nmoreka [IOK
npeCTaBICHNN B OHOIOTHH https://m.edsoo.ru/
2 Muxkpo3BoIonUs U €€ Pe3ysbTaThl 14 Bubmmorexa IOK
https://m.edsoo.ru/
3 MakpoaBosronus U e€ pe3yabTaThl 6 bubmroreia LIOK
https://m.edsoo.ru/
[IpoucxoxaeHne U pa3BUTHE KU3HU Ha bubnnorexa [JOK
4 15
3emuite https://m.edsoo.ru/
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 brbmmorexa LIOK
https://m.edsoo.ru/
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHU3MOB U HZEOpI‘aHI/BMeHHI)IX CUCTEM 3 Bubmmorexa IOK
. . https://m.edsoo.ru/
C OKpY’Karollel cpenon
7 OpraHu3msl 4 cpesja 0OuTaHUs 9 Bubmmorexa IOK
https://m.edsoo.ru/
. bubmmoteka IIOK
8 DKOJIOTHS BUIOB U TIOITYJISIIIAIA 9 https://m.edsoo.ru/
9 DKO0JI0THS COOOIIECTB. DKOJIOTHYSCKUE 12 bu6nmorexa LIOK
CHCTEMBI https://m.edsoo.ru/
bu6nunorexa LIOK
10 buocdepa — rimobanbHast sxocucrema 6 https://m.edsoo.ru/
but6mmorekxa [IOK
11 YenoBek U OKpyKaromas cpeja 6 https://m.eds0o.ru/
12 PesepsHOe Bpems 8
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
KosnuecTBo
Ne Hara uudposbie
Tema ypoka 4acoB
n/n u3ydeHus: o0Opa3oBaTe/bHbIE
pecypchbl
buonorus kak KOMIUIEKCHast HayKa U
1 KaK 9acTh COBPEMEHHOTO 06me<}:lfBa. 1 bubamorexa LIOK
https://m.edsoo.ru/
CraproBasi JUarHOCTHUKA
. bu6nmoreka LIOK
2 JKuBbIe cCTEMBI M X CBOWCTBA 1
https://m.edsoo.ru/

3 YpoBHEBas OpraHu3anus KUBbIX 1 bubmmoreka [JOK
CHCTEM https://m.edsoo.ru/

4 Hcropust OTKpBITUS U U3YUYEHHUS 1 bubnnorexa [JOK
kietku. Kinerounas teopus https://m.edsoo.ru/
MeTo 161 MOJIEKYJISIPHOM M KJIIETOYHOM
ouonorun. [IpakTrdeckas padora

5 «M3ydyeHrie METOI0B KJIETOUHOU 1 bu6nunorexa LIOK
Ononoruu (xpomatorpadus, https://m.edsoo.ru/
anekTpodopes, auddepeHnnanbHoe
uentpudyruposanue, [1LP)»

. bubmuoteka [IOK

6 XHUMHUYECKUH COCTAB KIIETKU 1

https://m.edsoo.ru/

7 MuHepanbHbIE BEIIECTBA KIETKH, UX 1 bubnmnoreka HOK
Ouonoruyeckas poib https://m.edsoo.ru/
Oprannueckue BeIecTBa KJIETKH —

8 oenku. Jlaboparopnas padoTa 1 bubmuoreka [IOK
«O6Hapyx)eHHe OETTKOB C TIOMOIIBIO https://m.edsoo.ru/
KaueCTBEHHBIX PEAKITUI»

9 CsoiicTBa, K1accuduxanus u 1 bubnmoreka [JOK
¢byHKIMN OEIKOB https://m.edsoo.ru/

10 Oprannueckue BeHiecTBa KJIETKH — 1 bubmmoreka [JOK
YTJIEBOJBI https://m.edsoo.ru/

11 Oprannyeckue BelecTBa KIeTKH — 1 bubnuotexa [JOK
JIATIAIBI https://m.edsoo.ru/
Hyxneunossie kucnotsl. JJHK u
PHK. JlaboparopHas pabota BuGnmorexa LIOK

12 «HccnenoBanre HyKJIEHHOBBIX 1

KHCJIOT, BBIACJIICHHBIX U3 KJICTOK
Pa3IMYHBIX OPraHUu3MOB))

https://m.edsoo.ru/




Crpoenue u pynkuun ATD. Ipyrue

bubnunoreka LIOK

13 Hykieosuarpudocoars (HTD) https://m.edsoo.ru/
Cexsenuponanue JJHK. MeTobl

14 FeHOMI/IKE TpaHCKf)[I/IHTOMI/IKI/IH bubmmorexa LIOK

’ ’ https://m.edsoo.ru/
MIPOTEOMUKH

15 Mertoapl CTPYKTYpPHOUM OHOTI0THI bubamorexa LIOK
https://m.edsoo.ru/

16 Tunel knerok. [Ipokapuornueckas Bu6muotexa [JOK
KJIeTKa https://m.edsoo.ru/
CtpoeHue 3yKapuoTHYECKON KIIETKH.

17 lez)ucmqecmyi{ Ea60Ta «M3yueHune Bubmmorexa IOK

5 N https://m.edsoo.ru/
CBOMCTB KJICTOYHON MEMOpPaHBI»
. bu6nmorexa LIOK

18 [ToBepXHOCTHBII anmapar KJIeTKH
https://m.edsoo.ru/

OnHoMeMOpaHHbIE OpraHOU/IbI

19 kieTku. [IpakTudeckas padora bubanoreka [JOK
«M3yueHne IBUKEHHS [UTOTIA3MbI B https://m.edsoo.ru/
PACTUTENBHBIX KIETKAX)

[TonmyaBTOHOMHBIE OPraHOUIbI
KJIETKHA: MUTOXOHJIPHUH, TTACTH/IBL.

20 JlaGopatopHnas pabora bubmuorteka [IOK
«HccnenoBanue masMoiIn3a u https://m.edsoo.ru/
JIETIIIa3MOJIHN3a B PACTUTENIbHBIX
KIJIETKaX»

21 HememOpaHHbIe OpraHOUIbI KIIETKU bubnuorexa LIOK
https://m.edsoo.ru/
bubmmoteka IIOK

22 CTpoettie it GYHKLIH 11pa https://m.edsoo.ru/
CpaBHUTENbHAS XapaKTePUCTUKA

23 KJIETOK dyKapHoT. JlabopaTtopHas bubmuotexa [JOK
pabota «M3yueHne CTpOESHHUS KIIETOK https://m.edsoo.ru/
Pa3IUYHBIX OPTAaHHU3MOBY
AcCUMUIISTINS ¥ TUCCUMIIISIIAS —

JIB€ CTOPOHBI MeTaboam3Ma. Turb

24 obOMeHa BemiectB. JlabopaTopHas bubmmoreka [JOK
pabota «M3yueHne KaTaTuTHIECKON https://m.edsoo.ru/
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
amMmIIa3bl WIK KaTajaa3bl)»
depMeHTaTUBHBIN XapaKTep peakiuui BuGmorexa LOK

25 KJIETOYHOTO METa00IM3Ma.

JlabopaTtopHas pabota «3ydeHue

https://m.edsoo.ru/




(hepMEHTATUBHOTO PaCHICTUICHUS
IIEPOKCUA BOAOPOJA B
PACTUTENBHBIX U KUBOTHBIX KIJIETKAX)

26 Bbenku-akTuBaTopsl U OENKH- Bu6mumotexa [JOK
HHTUOUTOPBI https://m.edsoo.ru/
. bu6nmoreka [IOK
27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB https://m.edsoo.ru/
28 ®dortocunTE3 buomorexa LIOK
https://m.edsoo.ru/
Xemocunres. JlaboparopHas pabota
29 «CpaBHEHHE HpoueI():COBp(bOT(f)CI/IHTee,a buomiorexa LIOK
https://m.edsoo.ru/
Y XEMOCHHTE3a»
AHa’poOHbBIE OpraHu3Mbl. Busl

30 opoxenus. JlaboparopHas pabora bubnnorexa [JOK
«CpaBHEHHE TIPOLIECCOB OPOKEHHUS https://m.edsoo.ru/
JIBIXQHUS)

31 AdpoOHBIE OPraHU3Mbl. JTaIbI bubnnorexa [JOK
SHEPreTHYECKOro 0OMeHa https://m.edsoo.ru/
DHeprust MEMOPaHHOTO TPATUCHTA BuGmorexa [IOK

32 npotoHoB. Cunrte3 AT®: pabora

N https://m.edsoo.ru/
poTOHHON AT®-cuHTa3bI

33 Peakmm MaTpuyHOTO CHHTE32 bubamorexa LOK

https://m.edsoo.ru/

34 Tpanckpunuus — MaTpUYHBIN bubmuoteka [IOK
cunte3 PHK https://m.edsoo.ru/

. bubmuorexa [IOK

35 Tpancnsmys u e€ STarbl https://m.edsoo.ru/

36 KoaupoBanue amunokucior. Ponb bubnmnoreka HOK
pubocoM B OHocHHTe3e Oerka https://m.edsoo.ru/

37 Opranu3zanus reHoMa y IpokKapuoT 1 bubmuoreka [JOK
3YKapHOT https://m.edsoo.ru/

38 MonekyspHble MEXaHU3MBbI bu6muoreka [JOK
IKCIIPECCUU TE€HOB Y YKAPHOT https://m.edsoo.ru/
Bupycsr — HekieTouHbIe (HhOPMBI

39 KU3HU U O0JIUTaTHbIE Mapa3UTHI. bu6muoreka [JOK
[Mpaktrueckas padota «Co3aanue https://m.edsoo.ru/
MOJIETIN BUpYyCa»

40 BupycHslie 3a6051eBaHUS YellOBEKa, bubmuotexa [JOK
KMUBOTHBIX, PACTCHHI https://m.edsoo.ru/

41 HaHoTexHomoruu B OMOJIOTHU U bubmuorexa [{OK




MEIUIMHE https://m.edsoo.ru/
bu6 OK
42 JKU3HEHHBIN UK KIETKU uosmotexa I
https://m.edsoo.ru/
bubnunorexa LIOK
43 M 7 HK
aTpUHHBIH CHHTe3 /1 https://m.edsoo.ru/
X . JIab S
44 | yzemie xposocon a roTonsx. BuGinorera LIOK
ya p https://m.edsoo.ru/
MHUKpOIIpenapaTax»
bu6nmoreka [IOK
45 —
Jlenenune KIeTKU — MHTO3 https://m.edsoo.ru/
Tunsl kietok. Kapuokunes u
. J1a0 3]
uutokuHes. JlaboparopHas padota BuGnorexa LIOK
46 «HaOmroneHre MuTO3a B KJIeTKax
https://m.edsoo.ru/
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax)»
47 Perynsauus :Ku3HEHHOTO LIMKJIIA bu6nmorexa LIOK
KJIETOK https://m.edsoo.ru/
48 OpradusM KakK eIrHOE 1IeJI0€ bubmorexa HOK
p A H https://m.edsoo.ru/
Txanu pacrenuii. JlaboparopHas
49 abora «3ydueHue TKaHeH bubmorexa HOK
P . i https://m.edsoo.ru/
pacTeHui»
T .
50 | MaBoparopan pabors (Hsyrerme BuGiorera LIOK
pv PHAAD yi https://m.edsoo.ru/
TKaHEH KUBOTHBIX)
@) .C .
51 HE;?)HI:TO EzzeMabé(?Tr;ri}IiI(;B eHHe bubmorexa HOK
pPaToOpHai p yi https://m.edsoo.ru/
OpraHoOB I[BETKOBOT'O PACTEHUS
but6mmoreka [IOK
52 @)
11opa Te/a OpraisMoB https://m.edsoo.ru/
53 JIBr>KeHHE OPraHU3MOB bubmorexa LIOK
p https://m.edsoo.ru/
54 IIutanme oprann3mMoB bubmorexa HOK
p https://m.edsoo.ru/
I1 .
o | e
tesap https://m.edsoo.ru/
yeJJoBEKa
56 R —. bubmuorexa [{OK
BIXaHU TaHN3MOB
P https://m.edsoo.ru/
o7 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U bubmuorexa [{OK




qenoBeKa https://m.edsoo.ru/

58 TpaHcOpT BENIECTB y OPraHU3MOB bubamorexa LIOK

https://m.edsoo.ru/

59 KpoBeHocHas cucreMa o3BOHOYHBIX Bu6muotexa [JOK
’KHBOTHBIX U YEJIOBEKA https://m.edsoo.ru/

60 Brigenenue y opraHu3mMoB bubmmorexa LIOK

https://m.edsoo.ru/

61 3ammTa y opraHu3MOB bubnrorexa LIOK

https://m.edsoo.ru/

62 NMMmyHHast cucreMa yenoBeka Bubmmorexa HOK

https://m.edsoo.ru/

63 PasgpaxkxuMocTs u peryisinus y Bbu6mmoteka [JOK
OpraHU3MOB https://m.edsoo.ru/
I'ymopanbHas perymsuus u

64 Z)I-}II,I[OprI/IHHaH chZeMI: JKUBOTHBIX U bubamorexa LIOK

https://m.edsoo.ru/
YeloBeKa

65 @DopMbl pa3MHOKEHUSI OPTraHU3MOB bubamorexa LIOK

https://m.edsoo.ru/

66 [TosioBOC pazMHOKEHNE brbmmorexa LIOK

https://m.edsoo.ru/
. bubmmnorexa LIOK

o Meitos https://m.edsoo.ru/
I"ametorenes. OOpa3zoBanue u

a3BUTHE TIOJIOBBIX KJIETOK.

68 %a6opaT0pHaﬁ pabota «M3yuyeHue Bubmmorexa IOK

https://m.edsoo.ru/
CTPOEHHS TMOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpPOIIpenapaTax»

69 WNHnuBunyansHOE pa3BUTHE bu6muoreka [JOK
OpPraHU3MOB — OHTOTCHE3 https://m.edsoo.ru/

70 3akyagKa OpraHoB U TKaHEH U3 bubnuotexa [JOK
3apO/IBIIIEBHIX JINCTKOB https://m.edsoo.ru/
PocT u pa3ButTHe )KUBOTHBIX.

71 JlaGopatopHnas pabota «BplsiBieHue bubmuotexa [JOK
MPU3HAKOB CXOJICTBA 3aPOIbIIICH https://m.edsoo.ru/
MMO3BOHOYHBIX )KHBOTHBIX)

Pa3mHOXeHME U pa3BUTHE pACTEHUI.

7 JlaGopatopnas pabora «CtpoeHue bu6muotexa [JOK
OpraHoOB pPa3MHOXKEHHS BBICIINX https://m.edsoo.ru/
pacTeHuin»

73 Hcropust cTaHOBIICHHS U pa3BUTHUSA bubnmoreka [JOK




IFCHCTUKH KAaK HAayKH

https://m.edsoo.ru/

OCHOBHBIC TIOHSITHS U CUMBOJIBI
reHetuku. JlabopatopHas pabora

bu6nmmoreka [IOK

74 «JIpo3zoduna kak 00bEKT https://m.edsoo.ru/
TEHETUYECKUX MCCIICIOBAHUI
3aKOHOMEPHOCTH HAcJIeI0BaHUs
npu3HaKoB. MoHorubpuaHOe

75 ckpenmuBanue. [IpakTuueckas padora bubmuorexa [IOK
"H3y4yeHue pe3ynbTaToB https://m.edsoo.ru/
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3o¢uis"

76 Iutonornyeckue OCHOBBI bubnuoreka [IOK
MOHOTHOPHIHOIO CKPEIIUBaHUS https://m.edsoo.ru/

77 AHanmm3upyrolee CKpeuuBaHue. Bu6mmoteka [JOK
Henonnoe qjoMuHupOBaHme https://m.edsoo.ru/
JuruOpuHoe CKpemrBaHue.

78 [IpakTuueckas pabora «M3yuenue Bbu6mmoteka [JOK
Pe3yIbTaTOB TUTUOPUIHOTO https://m.edsoo.ru/
CKPEIIUBAHUS Y IPO30(DUITBDY

79 [IuTonoruyeckre OCHOBBI bubmmoteka IIOK
JAUTHOPUIHOTO CKPEIIMBAHUS https://m.edsoo.ru/

80 CuensieHHOE HacleI0BaHUE bubnuoreka [{OK
MPU3HAKOB https://m.edsoo.ru/

81 XpOMOCOMHas1 TEOPHS bubmmnoreka HOK
HACJIEJICTBEHHOCTH https://m.edsoo.ru/

82 I'eneTtuka moma bubmmorexa LOK

https://m.edsoo.ru/

83 I'enoTun kak meIocTHas CUCTEMA bubmorexa HOK

https://m.edsoo.ru/

84 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS bu6muoreka [IOK
pacTeHuil, )KUBOTHBIX U YEIOBEKA https://m.edsoo.ru/

85 N3meHunBOCTh IPU3HAKOB. Busl bubmuotexa [JOK
HU3MEHYHUBOCTH https://m.edsoo.ru/

86 MonudukarnronHas ”3MEHYUBOCTh bubmorexa HOK

https://m.edsoo.ru/
BapuanvoHnHsll psia ¥ BapUallMOHHAS
kpuBas. JlaboparopHas padota
87 «HMccnenoBannue 3akOHOMEPHOCTEN bubmuotexa [JOK

MOJU(UKAITMOHHONW U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

https://m.edsoo.ru/




I'enoTunuyeckas N3MEHYNBOCTb.

bubnunoreka LIOK

88
KoMOuHaTHBHAsI H3MECHUHUBOCTh https://m.edsoo.ru/
MyTarmoHHasi “3MEHUYUBOCTb.

89 [IpakTuyeckas pabora «MyTtanun y Bu6mumotexa [JOK
1po30(uiis! (Ha TOTOBBIX https://m.edsoo.ru/
MUKpOIpenaparax)»
3aKOHOMEPHOCTH MYTAIlMOHHOTO

90 . p9 . eyT 1 bu6nmoreka [IOK
nporiecca. DIMUTCeHETHKA U

pott https://m.edsoo.ru/
AMUTCHOMUKA
I'eneruxa yenoseka. [IpakTudeckas
P bu6nmoreka [IOK
91 pabota «CocTaBieHHe U aHAIIU3
. https://m.edsoo.ru/
POIOCTIOBHO
92 Mero . Kol Tete bubnunoreka LIOK
TObI MEIUIIMHCKOM FCHETUKH
https://m.edsoo.ru/
3HaueHNEe METUIIMHCKON TeHETUKHU B

93 TOTEDALLC cue bubnunoreka LIOK

MPEIOTBPAMICHUH U JICUCHUN

P P . https://m.edsoo.ru/
TCHETUYECKUX 3a00JICBaHUI YEITOBEKA
OCHOBHBIE TIOHSITHS CEJICKITUH.

94 Jlaboparopnas pabota «3yuenue bubnnorexa [JOK
COPTOB KYJbTYPHBIX PACTCHHI U https://m.edsoo.ru/
MTOPOJT TOMAIITHUX KUBOTHBIX)

MeTob1 CeNeKIMOHHOM pabOTHI.
95 a6 A " 5 II/)I bubmuoreka [{OK
aboparopnas pabota «3yueHue
patopHai p yil https://m.edsoo.ru/
METOJIOB CENEKIIMU PACTEHUI»
OCTHKEHHUSI CEJIEKIINU PACTEHUN U
A P bubnuoreka [{OK
96 KUBOTHBIX. [IpakTHyeckas pabora
. https://m.edsoo.ru/
«[IpuBuBKa pacTeHHiID»
Coxpanenue, U3ydeHue u
P v Bu6miorexa [JOK
97 HCIOJIb30BaHNE TeHETHICCKUX
https://m.edsoo.ru/
pecypcoB
buoTexHosiorus kak Hayka u OTpacib

98 npousBoJicTBa. [IpakTuueckas pabora bu6muoreka [JOK
«M3yueHne 00bEKTOB https://m.edsoo.ru/
OMOTEXHOJIOTHI

99 OcHOBHBIE HaNPaBICHUS bubmmoreka [JOK
CHHTETHYECKOM OMOJIOTUI https://m.edsoo.ru/

bubnunorexa LIOK

100 XpoMOCOMHasi U TeHHAsE MH)KEHEpUs

https://m.edsoo.ru/
bu6muoreka [IOK

101 MenumuacKkue OMOTEXHOIOT NI 1

https://m.edsoo.ru/

102 PesepsHylit ypok. IToBTopenue,




000011IeHNEe, CHCTEMATH3AIINAS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102




11 KIIACC

DJIEeKTPOHHbIE
KoimuecTBo
Ne Hara uudposbie
Tema ypoxka 4acoB
n/n u3yyeHusi  oOpasoBaTejibHbIE
pecypcbl
bu6nmoreka [IOK
1 OpodmoniionHast Teopust Y. JlapsuHa 1 https://m.edsoo.ru/
5 JIBM>KyIIMe CUIIbl IBOJIIOLIMY BUJIOB 1 bu6mumotexa [JOK
no Y. [lapBuny https://m.edsoo.ru/
Bopnba 3a cyIfJeCTBOBaHHe, ) BuGmorexa LOK
3 €CTECTBEHHBII U NCKYCCTBEHHBIN 1
https://m.edsoo.ru/
oTbop
4 dopMUpPOBAHUE CUHTETUYECKOM 1 bubanoreka [JOK
TEOPHUH BOIIIOLIUU https://m.edsoo.ru/
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1 bubmmoreka [JOK
MHKPOIBOJIOIHS U MAKPO3BOJIFOIIHSI https://m.edsoo.ru/
5 [TonynAnus — snemMeHTapHast 1 Bbu6mmoteka [JOK
eIMHHIA YBOJIIOLUH https://m.edsoo.ru/
3aKOH T'eHEeTHUYECKOTO PABHOBECHS
. Xapau, B. BaiinOepra.
7 JZ'[Ia6opaIT)(I)[pHa;1 pabota EBBIHBHGHI/IG 1 Bubmmorexa IOK
. https://m.edsoo.ru/
W3MEHYUBOCTH Y 0COOEH 0JTHOTO
BUA»
8 DOneMeHTapHbIe GaKTOPBI 3BOITIOLUU 1 Bubmmorexa IOK
https://m.edsoo.ru/
9 Oddekt ocnoBaremns. Ipdext 1 bubmuorexa [JOK
OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.ru/
10 Murpatuu. N30y nomyIisiui: 1 bu6muoreka [JOK
reorpaduyeckas, OnoJoruyeckas https://m.edsoo.ru/
1 EcrecTBenHsblIit 0TO0p — 1 bubmuorexa [IOK
HaMpaBJSIOMUN (aKTOpP IBOIIOLUH https://m.edsoo.ru/
. bu6muoreka [JOK
12 Honosoit or6op 1 https://m.edsoo.ru/
[TpucnocoOaeHHOCTh OPraHU3MOB
KaK pe3yIbTaT MHKPOIBOJFOIIHH.
13 Ha6§paZOpHa;1 pa6zTa «I/ISYI:GHI/IG 1 bubmorexa LIOK
. https://m.edsoo.ru/
apoMop(}030B U UIMOAAANITAUH Y
pacTeHUi U )KUBOTHBIX»
14 [Tpumeps! nprcTiocOOICHHH Y 1 bu6muoteka [JOK

OpraHu3MoB: Mopdosornieckue,

https://m.edsoo.ru/




¢duznonornueckue, ONOXMMUYECKHE,
noseneHueckue. Jlabopatopuas
pabota «IIpucmocobneHus
OPraHM3MOB U MX OTHOCHTEIJIbHAS
1eN1eco00pa3HOCTb)»

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEeHHE

bubnunoreka LIOK

15 BHJIOB 110 MOP(OJIOTHUECKOMY https://m.edsoo.ru/
KPUTEPUIO»
16 Crpykrypa Bt bubnunoreka LIOK
https://m.edsoo.ru/
17 BunooOpa3oBanue kak pe3yibTar bubnnorexa [JOK
MHUKPOIBOJIOIUH https://m.edsoo.ru/
18 CBs13b MUKPOIBOJIIOIINH U bubmmoreka [JOK
SIUIEMHUOJIOTUHU https://m.edsoo.ru/
Makpo3Bosronus.
19 HZUI:OHTOJIOFII/IIIIGCKI/IC METO/IBI bubmorexa HOK
https://m.edsoo.ru/
M3Yy4YEHUs IBOJTIOIIUN
20 buoreorpaduueckre MeTo b1 bubnnorexa [JOK
U3YYCHUS IBOJTIOIHH https://m.edsoo.ru/
DOMOpHOIOTHYECKHE U
21 CpaBEII/ITeJ'ILHO-MOp(bOJ'IOFI/ILIeCKI/Ie Bubmmorexa IOK
https://m.edsoo.ru/
METO/bl U3yUYEHUS IBOIOLUN
MonekyIapHO-TeHETHYECKUE, BGmorexa LIOK
22 OMOXMMHUYECKHE U MATEMAaTHYECKUE
https://m.edsoo.ru/
METO/bl U3yUYEHUS IBOTIOLUN
bubmmoteka IIOK
23 OO01mure 3aKOHOMEPHOCTH IBOJTFOIIHH https://m.edsoo.ru/
AnanTuBHAs paguarus.
24 HzpaBHOMepI-II)OfTL ]TleMHOB Bubmmorexa HOK
https://m.edsoo.ru/
IBOJTIOIIUA
o5 Hay4nble runotessl NpoOUCXOXKACHUS bubmuoreka [JOK
KU3HU Ha 3emiie https://m.edsoo.ru/
26 JloHay4yHBIE PEACTABIEHUS O bu6muoreka [JOK
3apPOXKICHUH KUIHH https://m.edsoo.ru/
97 OCHOBHBIE 3Tarnbl HEOPTaHUYECKON bubnmoreka [JOK
IBOJTIOLIUU https://m.edsoo.ru/
28 ['umoTe3sl 3apoKIeHUs KU3HU buomoreia LIOK
https://m.edsoo.ru/
29 Ucrtopus 3emin 1 MeTobI €€ but6mmoreka [IOK

n3ydenus. JlabopatopHas pabora

https://m.edsoo.ru/




«M3yueHue u ONucaHue
HCKOIIAEMBIX OCTAaTKOB JIPEBHUX
OpraHUu3MOB»

30 HavanpHble 3Tansl opraHuuecKon Bu6mumotexa [JOK
IBOJIIOLIMI https://m.edsoo.ru/

31 DBOJTIONHS DYKApUOT bubamorexa LIOK

https://m.edsoo.ru/
OCHOBHBIE 3TaITbl BOTIOIUU
acturenbHOro Mupa. [IpakTudeckas
32 ga60Ta <<I/I3yquHepoco6Ie):HHOCTel71 bubamorexa LIOK
. https://m.edsoo.ru/
CTPOCHHUS PACTEHUI Pa3HbIX
OTJICTIOBY

33 OCHOBHBIC 3TaNbl YBOIOIHHI bubnuorexa [IOK
’KMBOTHOTO MHpa https://m.edsoo.ru/
DBOJTFOLIHS YKUBOTHBIX.

34 [IpakTuueckas padbora «M3yuenue Bbu6mmoteka [JOK
0COOEHHOCTEH CTPOCHHS https://m.edsoo.ru/
MMO3BOHOYHBIX )KUBOTHBIX)

35 PazButue xu3Hu Ha 3emie 1o 3pam bubnnorexa [JOK
U Tepruoiam https://m.edsoo.ru/

36 MaccoBeie BBIMUpaHUS — bubmuoreka [{OK
IKOJIOTUYECKUE KPU3HUCHI MTPOIILIOTO https://m.edsoo.ru/

37 CoBpeMeHHBIN YKOTOTHYECKUIN bubmuorexa [JOK
KPH3HC, €r0 OCOOCHHOCTH https://m.edsoo.ru/

38 CoBpeMeHHas cucrema bubnnorexa [JOK
OpPraHUYeCcKOro MUpa https://m.edsoo.ru/

39 OCHOBHBIE CUCTEMATHYECKHUE bubmuoreka [{OK
TPYIIIBI OPTraHU3MOB https://m.edsoo.ru/

40 AHTPOTIONIOTHS — HayKa O YeJIOBEKE bubnmorexa LOK

https://m.edsoo.ru/

41 Passutue npeacrasienuii o bubmuotexa [JOK
MIPOUCXOXKICHUN YeIIOBEKa https://m.edsoo.ru/
Mecto uenoBeka B cUCTEME
OpPraHUYECKOTO MHPA.

42 JlaGopatopnas pabora «3yuenue bubmuotexa [JOK
0COOCHHOCTEH CTPOCHUS CKeleTa https://m.edsoo.ru/
YeNoBeKa, CB3aHHBIX C
MIPSMOXOXKICHUEM

43 JIBYKyIIIME CUJTBI AHTPOTIOTEHE3a buomoreia LIOK

https://m.edsoo.ru/

44 CooTHoOIIIeHHE OMOJIOTHNICCKUX U but6mmoreka [IOK




COILIMANIBHBIX (PAKTOPOB B

https://m.edsoo.ru/

AHTPOIIOTeHE3e
bu6nmmoreka [IOK
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
https://m.edsoo.ru/
bu6nmoreka [IOK
46 [TameoreHeTnka 1 majeoreHOMHKA
https://m.edsoo.ru/
bubnunorexa LIOK
47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKa
https://m.edsoo.ru/
YenoBeueckue pacel. IIpakTuaeckas
P P bu6nmoreka [IOK
48 pabora «3ydeHune 3K0IOrHIeCKux
. https://m.edsoo.ru/
aJanTamnui YeI0BEKay
49 MexaucIuIUIMHAPHBIE METOBI bu6nmorexa LIOK
AHTPOITOJIOTUH https://m.edsoo.ru/
50 3apoXKaACHUE U pa3 € 9K0JIO buomiorexa LIOK
JKJICHHE M Pa3BUTHE YKOJIOTHH
P P https://m.edsoo.ru/
Meronsl 3xonoruu. JlaboparopHas
51 adora «/3ydueHue MeTo Iz) ’ buomiorexa LIOK
T HHE METO/IOB
P YA . https://m.edsoo.ru/
9KOJIOTHYCCKHUX MCCIICIOBAHUI
59 3HauyeHHE PKOJIOTUUECKUX 3HAHUHN bubmuoreka [IOK
IUIA 4eJIOBEKa https://m.edsoo.ru/
bubmmoreka IIOK
53 Dxonoruueckue paxTopsl
¢ P https://m.edsoo.ru/
Abunornueckue gakropsl. CBEeT Kak
9KOJIOTHYECKUH (pakTop.
¢ P bubmmoreka IIOK
54 Jlaboparopnast pabota «BrisBiieHne
. https://m.edsoo.ru/
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIMSTHUIO CBETA»
AOGuoTtndeckue HakTopsbl.
TeMmneparypa Kak 3KOJIOTHYECKUI
55 ¢akrop. JIaboparopHast pabota bu6muoreka [IOK
«BpIsiBIICHHE TPUCTIOCOOIICHHIA https://m.edsoo.ru/
OpPTaHU3MOB K BIHSIHUIO
TEeMIIEPATypPhI»
AOGuoTtndeckue HakTophI.
BraxxHOCTE KaK SKOJIOTHIECKUM
56 ¢akrop. JIaboparopHas pabota bu6muoreka [IOK
«AHaTOMHYECKHE OCOOCHHOCTH https://m.edsoo.ru/
pacTeHui U3 pa3HbIX MECT
0o0OUTaHUS
but6mmoreka [IOK
57 Cpensl 0OuTaHUSI OPraHU3MOB 1

https://m.edsoo.ru/




bubnunoreka LIOK

58 buonornyeckue puTMbl https://m.edsoo.ru/
bu6nmmoreka [IOK
59 JKuznennsie GopMbl OpraHU3MOB https://m.edsoo.ru/
bu6nmoreka [IOK
60 buotnueckue GpakTops https://m.eds0o.ru/
3HaueHue OMOTHYECKHUX
61 B3aUMOJICHCTBUI JIJIs bubnunorexa LIOK
CYIIIECTBOBAHHSI OPIaHU3MOB B CpEJIe https://m.edsoo.ru/
oOuTanus
62 DKOJIOTHYECKUE XaPaKTEPUCTUKHI bubnmoreka [JOK
MO YJISIUH https://m.edsoo.ru/
OcHOBHbIE TOKA3aTENN MOMYJISIIHN: BuGmorexa LOK
63 YUCJICHHOCTD, IJIOTHOCTb,
https://m.edsoo.ru/
BO3pacCTHAsI U MOJIOBAsi CTPYKTypa
OcHOBHbIE TOKA3aTENIN MOMYJISIINN:
64 POKJ1aeMOCTh, IPUPOCT TGI\?IIH pLZ)CTa bubmrorexa LIOK
’ ’ ’ https://m.edsoo.ru/
CMEpPTHOCTb, MUTPALIUU
65 DKoJIoTHYecKasi CTpyKTypa bubmmoreka [JOK
TOMYJISIIAN https://m.edsoo.ru/
66 JluHaMuKa MOMyJIALUHA U €€ bubmuoteka [IOK
perysus https://m.edsoo.ru/
67 Kpussie pocta yucieHHoctu bubnnorexa [JOK
nonyJsiiu. KpuBbie BBKHUBaHUS https://m.edsoo.ru/
DKoJIoTHYecKasi HUIlla BU/A.
68 JlaboparopHnast pabota bubmuorexa [IOK
«[TpucrnocobneHus ceMsiH pacTeHUi https://m.edsoo.ru/
K pacceneHuro»
. bubnuotexa [JOK
69 Bu kak cucreMa ToMmyIIsimii https://m.edsoo.ru/
70 3aKOHOMEPHOCTH MOBEJEHUS U bubmmoreka [JOK
MUTpaIUil )KUBOTHBIX https://m.edsoo.ru/
Coo00111ecTBO OpraHM3MOB — bubmuotexa [IOK
71
OuoLeHo3 https://m.edsoo.ru/
72 DKocucTeMa Kak OTKPBITasi CHCTEMa bubmmorexa LIOK
https://m.edsoo.ru/
73 KpyroBoport BewecTs 1 MoTok bu6muotexa [JOK
SHEPTUH B IKOCHCTEME https://m.edsoo.ru/
but6mmoreka [IOK
74 OcHOBHBIE TOKA3aTENN FIKOCUCTEMBI

https://m.edsoo.ru/




bubnunoreka LIOK

75 DKOJIOTHYECKUE TUPAMU/IbI https://m.eds0o.ru/
76 H3menenus cooOIecTB — bu6nmmoreka [IOK
CYKIIECCHH https://m.edsoo.ru/
[IpupoaHbie 5KOCUCTEMBI.
7 BEofoTeMH 03ep | peK. bubnrorexa LIOK
. https://m.edsoo.ru/
DKoCUCTEMBI MOpE 1 OKEaHOB
[IpupoaHbie 3KOCUCTEMBI.
78 QIIzofoTeMH TYH/p, JECOB, CTETIEH bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/
MyCTHIHB
79 AHTPOMIOTEHHBIC YKOCHUCTEMBI brbmmorexa LIOK
https://m.edsoo.ru/
Ypboakocucremsl. [IpakTuueckas
80 pzf)60Ta «U3yuyenue HponncaHHe bubamorexa LIOK
https://m.edsoo.ru/
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS
81 OCHOBHBIXpBSaHMOieIEI)CTBr;/Iﬁ bubmmorexa [IOK
https://m.edsoo.ru/
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUSA
3arpsi3HEHUH pa3HBIX TUIIOB HA
82 cy6IZ)praHI/I3MIe)HH0M Bubmmorexa IOK
’ https://m.edsoo.ru/
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCHUCTEMHOM YPOBHSIX
buocdepa — obmernnanerapuas bubmuorexa [IOK
83
00oJtouKa 3emMitH https://m.edsoo.ru/
84 VYuenne B. U. Bepnaackoro o bubnmnorexa [JOK
ouochepe https://m.edsoo.ru/
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnorexa [JOK
o6uochepsl https://m.edsoo.ru/
86 Kpyrosopots! BeniecTs u bu6muoreka [IOK
OMOTr€OXUMHUYECKHUE LIUKIIBI https://m.edsoo.ru/
87 3oHanpHOCTH OMOochepsl. OCHOBHBIE bubnmoreka [JOK
OMOMBI CyIIIN https://m.edsoo.ru/
. bubmorexa LIOK
88 YcroitunBocTh 6uOCheps https://m.edsoo.ru/
89 DKOJIOTUYECKNE KPUZHUCHI U HX bubnuotexa [JOK
IPUYHHBI https://m.edsoo.ru/
90 Bo3zgeiicTBre yeaoBeka Ha bubnunoreka LIOK
ounochepy https://m.edsoo.ru/
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA bubmuotexa [JOK




PaCTUTENBHBIN U ) KUBOTHBIA MUP

https://m.edsoo.ru/

92

93

Oxpana npuposl

OCHOBHBIE IPUHIUIIBI YCTOHYUBOIO
pa3BUTHUSA YEJIOBEYECTBA U IIPUPOLBI

bu6nmoreka [IOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

94

PannonansHoe
MPUPOJIOTIONIB30BAHUE U COXPAHCHUE
OMOJIOTHYECKOTO pa3HO00pa3us
3emin

bubnunorexa LIOK
https://m.edsoo.ru/

95

96

97

O0o001IeHe Mo TEME
«MHUKpO3BOIIOLHS U €€
PE3YJIbTATHI»

O00011IeHIE IO TEME
«Makpo3BOIIOIUS U €€ Pe3yIbTaThD»
O06o00611eHNE 10 TEME
«IIpoucxoxaeHue u pa3BUTHE
JKM3HH Ha 3eMiie»

98

O06o0muieHne o Teme
«IIpoucxoxxaeHue 4eroBeKa —
AHTPOIIOT€HE3»

99

100

0O00011eHue 110 TeMe «DKOIOTUA —
HayKa O B3aMMOOTHOIICHHSX
OpPraHU3MOB»

O6o006menne o Teme «OpraHu3mMsl U
cpena OOuTaHUs»

101

00001IeHNE IO TEME «IKOIOTUSI
BUJIOB U TTOMYJISIHII»

102

O600menue mo Teme «buocdepa —
JI00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IMPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMUpOBaHHUH COBpEMEHHOMU
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, YIKOHOMHUYUCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
PaIMoOHAIBLHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH I[IECHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenne cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIICTOBAHUSIX JKHBBIX
O0OBEKTOB M 3KOcHCTeM (ONUCaHHe, HW3MEpEeHue, MPOBEACHUE
HaOJt0/IeHnH); Ccroco0aMy BBISBICHUS W OLIEHKH AaHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3BI, MPOBEPATh WX JKCIIEPUMEHTATLHBIMU
cpeactBamu, (GOpMYIHpYyS 1€ HWCCIEAOBaHUS, aHATU3UPOBATH
MOJTyYeHHBIE PE3YyJIbTAThl U /1€7aTh BBIBOIBI.

BblsiBeHHEe 3aBUCHMOCTH  MEXJY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOYYEHHBIX Pe3yJbTaToOB U (hOPMYITHUPOBAHNE BHIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTI/If/i, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BiajeTb CHCTEMOM OHOJOTMYECKHX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraole OWOJIOTHUECKUE TEPMHHBI U TIOHSTHS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
Ouorieno3, omocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OMONONIMMEPHI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIEJCTBEHHOCTb, W3MEHYMBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonacrsa K. bapa, s3BomronnoHHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




antpororeHe3a Y. [lapsuna; Teopust Ouoreonenoza B.H. CykauéBa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTYypHbIX pacTeHuit, yuyenue A.H. CeepuoBa o0 nyTsix u
HarpaBJIeHUsX 3BojroIUH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
nsMenunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecus JIxk.
Xapnu u B. BaiinOepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rn4eckor nupaMuibl 4UCed,
OMOMAacChl U SHEPTUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
MPUYNHHO-CJIICACTBCHHBLIC CBsA3HU MCKOY HCCIICAYyCEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpoueccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHIIMYCCKUE CXCEMbl CKPCHIUBAHHUA UL PA3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPI'UU B SKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMy YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMUS,
IpoueccaMy  3BOJIIOIMM;  JBIKYUIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIE TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OHOT'COIICHO30B, SKOCHUCTEM M
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB PACTCHHI,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCIIOBCKA, OMOJOrHYECKUX




mporeccoB: oOMeHa BemiecTB  (MeTaboyim3Mm), UWHPOPMAIUU |
MpeBpalleHusl SHEPTruu, OPOXKEeHHUsI, aBTOTPOGHOTO U TeTePOTPOPHOTO
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHUCTBUSA TI'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUJ000pa30BaHusl; BIUSHUS JBWKYIIUX CHJI SBOJIIOLIMK HA T€HO(OH]
MOMYJISILIUK; TPUCHOCOOJIEHHOCTH OPraHM3MOB K Cpelae OOMTaHMs,
YyeperoBaHMsl HAIPaBJICHUM SBOJIIOLMHU; KPYrOBOpOTa BEIIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHHW3MOB, BHUJIOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB M MPEBpAILEHUS SHEPTHH B
KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI W
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOIO 0TOOPa, BUA000Pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37J0pPOBOTr0 00pa3a KU3HU, COXPAHEHUs Pa3HOOOpasus
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; MHTEPIPETUPOBATH ITHUYSCKUE AaCIEKTHl COBPEMEHHBIX
WCCIIe/IOBaHW B~ OWOJOTHHM,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE pOoOIeMBI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUYCHUC

11

1.2

1.3

CoBpemenHass OHMOJOTMSI — KOMILJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueid. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M ILIEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIN,
OpraHu3MEHHBIH, MOMYISIUOHHO-BUI0BOM, 3KOCHCTEMHBIHN
(buoreonieHotuueckuii), OmocdepHsid. IIporecchl, MPOUCXOAANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XKUBOTO. JKU3Hb Kak (opMa CyIIEeCTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMmaruzamnusa, Mertaadanui3. IloHsTme o0 3aBUCHMOM ©W HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKM U €€ gocTOBepHOCTh. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB.
[IpnunHBl HCKaXKEHUsT pe3yJbTAaTOB AKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANbHAS €AWHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanun, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHUH.
MeToapl MOJIEKYJIIPHOM M KJIETOUYHON OMOJIOTHN: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnmranpaoe

LHEHTPU(PYTUPOBAHUE, KYIbTHUBUPOBAHHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYPUPOBAHHUU KIIETKH,




TEIUIOPETYASuU. MUHepanbHbIe BENIECTBA KIETKH, WX OHMOJIOTHYECKas pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BTopuuHas, TpeTHuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIuu OeKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIHUCAXAPUIBL.
OO0muit mmaH cTpoeHUuss U (PU3UKO-XUMHUYECKHE CBOICTBa  yrJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. TuapodruibHO-rUApOdOOHBIE cBolicTBA. Kiaccudukamus JwmmuaoB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OUONIOrMYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ouonorudeckue ¢pynkiuu JJTHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkimn AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CekBenuposanue /JHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHYecKass M npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuotudeckoil kierku. KierouHass cTeHka OakTepuil M apxei.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (PyHKIIMOHHMpPOBAHHE SYKApHUOTHYECKOM kieTku. Ilmasmarmueckas
MemOpana (rutazmanemma). CTpyKTypa Iia3Matuyeckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKylo MeMOpaHy: maccuBHbIM  (nuddysus,
obOneryénnast nud@ysus), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLMTO3: MUHOIUTO3, (haronuto3. Dk3ouuto3. Kietounas creHka.
CtpykTypa 1 QyHKIIMU KJIETOYHON CTEHKHA PAaCTEHUM, TPUOOB.

Hutommaszma. Ilutozons. Ilutockener. JIBukeHwe uuToriasmMel. OpraHoubl
KIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocssizb
OJTHOMEMOpaHHbBIX OPraHOMA0B KJIETKH. CTpOEHHE TpaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit




2.4

(arpaHyisipHBIA) SHAOIUIA3MATHYECKUN peTUKyayM. CekpeTopHas (yHKUIUS
annapata ['onpmku. TpaHcmopT BellecTB B KiE€TKE. Bakyoiaum pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOILIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTBI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounslii nenrp. CrTpoeHHE U [BHXKEHHUE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcoM B MHTep(a3HOM siipe. benku XpoMaTuHa — FTUCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN U TEeTepOTpOdHBIA. YuacTue KUCIOpoAa B OOMEHHBIX
mporeccax. OJHepreruyeckoe oobOecrieueHue KiIeTKH: mnpeBpaiieHne ATD B
oOMeHHBIX TIporeccax. DepMEHTATUBHBIM XapakTep peakluidl KJIETOYHOTO
MeTtabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHW3M JICHUCTBUS.
Kodepmentsl. OTinuns pepMEHTOB OT HEOPraHUUECKUX KaTalnu3aTopoB. benku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHWYEeCKHWX BemecTB B kierke. Potocunre3. Ponb
XJIOporiacToB B mporecce (orocunTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, >KeIe300aKTepuu, CepoOaKTEPHH, BOAOPOJHBIC OakTepuu. 3HAUEHUE
XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mmbl. Bunel Oposkenus. I[IpomykTel OpokeHUs H UX
WCIIONIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MKoan3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BI.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JbIXxaHHE. POonp MUTOXOHIpUN B
mporeccax OHMOJIOTrMYECKOr0o OKHCJICHHUS. [Muknuueckue peaxiuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa




2.5

BEIIECTB Tepe aHa3POOHBIM. DPPEKTUBHOCTh IHEPreTUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMIUJIEMEHTApHOCTH B peaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnsaums u e€ stanbel. Yuactue TpancnoptHbeix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiiys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTU T'€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — HekierouHbsle (OpPMBI JKH3HH M OoONHMraTHbie mapa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuid. CIIMJ], COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IIpecunreTnueckuii  (MOCTMUTOTHYECKWI), CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rariouIHbIE - Habopbl XpoMocoM. ['omosnorumyssle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknnHes u nurokuHe3. buosnornueckoe 3HaueHHE MHTO3a.
Perynsus mutoTndeckoro nukia kiaetku. [lporpammupyemas kietouynasi rubens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCcKas CHCTeEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYas BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuosxenue. [lonoBbie kneTku, wiu ramersl. Meio3. Ctaauu meiosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosiornueckuii cmpici Meiiosa




3.2

3.3

1 IIOJIOBOTO IIporiecca. Meo3 U ero MeCTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 U OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIOJ0TBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craauu 3MOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jisarymkn). Jpoonenne. Tunsl aqpodnenus. OcodeHHOCTH
Npo0JieHUs MJIEKONMTAIOMIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaika
OpraHoB M TKaHEW W3 3apOJBIIIEBbIX JINCTKOB. B3aMHOE BIMSHUE 4YacTed
pa3BUBAlOLIErocs 3apoibliia (3MOpHOHANbHAs MHAYKLMA). 3akiajka IUIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJbTaT HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
BnusHue Ha SMOpHOHAIBHOE pa3BUTHE pa3IMYHBIX (DAKTOPOB OKpYXkKaroleH
cpenpbl.

Poct u pa3zButue xuBoTHbIX. [TocTamMOproHanbHbIil nepuosa. Ilpsimoe u Henpsamoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M IO3BOHOUYHBIX
KUBOTHBIX. bHOjOrM4eckoe 3HAUEHUE NPSAMOrO M HENPSAMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpBl peryiasuuu
pocTta SKMBOTHBIX M denoBeka. CTaaiuud NOCTIMOPHUOHAIBLHOTO pPa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [leprnospl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['amerodputr um cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUI0I0TBOPEHKE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue 1

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjsinuu OHTOICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBEI, aJlJICJIbHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, )IOMI/IHaHTHI)If/'I n peuecanHmﬁ IIpU3HaK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, FI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUM

Monorubpuanoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno nomunHupoBanus. Brtopoit 3akoH
MeHngens — 3akOH paclIelyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeInBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemuBaHue. [IpoMeXyTOUHBIM XapakTep HaciaeA0BaHMS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO

HacCJICJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCI(I/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIEIECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEPOraMeTHbIN moJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuiesn3M. B3auMoOJencTBUE HEAJJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBue reHoTuna u cpensl npu GopmupoBanun GpeHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMHEpOBaHUH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuanumonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enoTnnmyeckas n3MeHYUBOCTh. CBOMCTBA F€HOTUITHYCSCKOM M3MEHYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTAI[MOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Meio3 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. POIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUWU. SepHbIE M IMTOIUIA3MAaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [pUdrHBI BOBHUKHOBEHHWS My TalIHi.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAlMOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleCTBeHHOU n3MenunBoctu (H.U.

BaBI/IJ'IOB). BHCHI{CpHa}I N3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEIOBAaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Y4eHUsT TEHETUKM  YEJOBEKAa: TIEeHEAJOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MOMYJISIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamm3a. HacnencrBeHHble — 3a00jeBaHUs ~ YEJNOBEKa. | €HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKa. bonezuu C HACJIECTBEHHON
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius u ceNeKius. 3apoxkaeHre CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJbTYPHBIX PacTECHHH.
Ponb cenexkuyu B co3qaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEACTBEHHOW m3MeHunBoctd H.M.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
MpoU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C IMOMOUIBIO OLIEHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ momMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON pa0boThl. PaguanmoHHbIi 1
XUMHYECKU MyTareHe3 Kak HCTOYHUK MyTalud Yy KyJIbTYpHBIX (QopM
opranu3moB. Mcnonb3oBaHHE€ TEHOMHOIO  PEIAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellMBaHue, Wi WHOpuAMHT. HepoJcTBeHHOE CKpelMBaHWe, WM ayTOPUIUHT.
I'ereposuc u ero mpuumsbl. Mcnonb3oBaHue rereposuca B cenekiuu. OTnanéHHas
rubpuansanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKIIMU PACTEHUH U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAaHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBbl, HUX  XapaKTepUCTHKa. TpaAuloHHAas  OHOTEXHOJIOTHS:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOAYKTOB,  BHUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOUOIOTUYECKUX TEXHOJIOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyHpoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W TEpCIIEKTUBHI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/IC OpTraHu4€CKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUSA U JKU3HEACATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJIETOYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, APYTrHUe
npoTucThl. KoJoHMaIbHBIE OpraHu3Mbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouAHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.

PaznpaxuMocTh y OAHOKIIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHoOrokJjieTouHbI€ pacTeHUs. B3auMOCBSA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. TuIBl PacTUTENIbHBIX TKaHEH:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHocty cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHnd. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HUE MHOTOKJIETOYHBIX PACTEHUMN: TPOIIU3MBI U
Hactuu. llorymomeHne BOIBI, YIJIEKUCIOrNO Tra3a W MHUHEPAIBHBIX BEILIECTB
pactenusimu. [lpixanue pactenuii. Auddy3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pactenuil. Kyrukyna. CpenctBa MacCHBHOM M XUMHUYECKOM
3amuThl. DUTOHUUIBIL.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHoOrokieTouHbsle  KMBOTHbIE.  B3anMMOCBSi3b  4YacTe€l  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
JKABOTHBIX TKaHEW: JIUTENHANIbHASA, COCAWHMUTENIbHAS, MBbIIICYHAs,, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKIMH U pacHoNOKeHHsT TKaHEW B OpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpPIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHMH ckeneT. CTpOeHHE U TUIbl COCTUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOUHBIX JKMBOTHBIX. Ilurtanue >xuBoTHbIX. IluTanue
MMO3BOHOYHBIX )XHUBOTHBIX. [[pixanue xkuBOTHBIX. KoxkHOE npixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXxaHrue MO3BOHOYHBIX >KMBOTHBIX. JBOJIOLMOHHOE YCJIOKHEHHE CTPOCHHS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTeibHasi cucTeMa 4desloBeKa. MeXaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIUX. TpaHCHIOPT BEUIECTB Y
opranu3moB. TpaHCHOpPT BeUIECTB Yy XUBOTHbIX. KpoBeHOCHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpoBOOOpamieHusi. DBOJIONMUOHHBIE  YCIOXKHEHUS CTPOCHUS KPOBEHOCHOU
CUCTEMBI MO3BOHOYHBIX >XKMBOTHBIX. BplneneHue y opranu3moB. Beigenenue y
#KUBOTHBIX. CoKkpaTtutenbHbie Bakyosnu. Opransl BeieneHus. CBs3b MOJOCTU TENa
C KPOBEHOCHOM W BBIICIUTENIBHON CUCTeMamMu. BpinelieHHME y NO3BOHOYHBIX
KUBOTHBIX. 3aliUTa Yy MHOIOKJIETOYHBIX JKMBOTHBIX. [lokpoBBI M HX

IIPOU3BOJHEIC.
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PaznpaxkxuMoCTh U peryisius y opraHu3MoB. Pa3apakuMoCTh Y OHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsius y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedieKTOpHasi peryiisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbe

Oprasbl 1 CUCTEMBI OPTaHOB yesnoBeka. OTiebl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHIOKPHUHHAs CHUCT€Ma >KUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHONM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHOH M DHIOKPUHHOW cucTeM. [mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycinoBHbBIE B YCIIOBHBIC PEQIICKCHI

5.2

5.3

3ammTa opranu3ma oT OosiesHed. MimmyHHast cucrtema venoBeka. Kietounsiii u
TYMOpajJbHBIA HUMMYHHUTET. Bpoxa€HHBIN, NpHOOPEeTEHHBIN crenupuyecKkuit
umMmyHuTeT. Teopuss  KJIOHaJIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHusmMoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIN

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue genoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KIETKH. J[pixaTenpHas
cucTteMa deloBeka. JlpIxarenmpHas TOBEPXHOCTh. Perymsimust  JpIXaHUS.

JIpIxaTeapbHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucremMa uenoBeka. OTHenbl MHUIIEBAPUTENHHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux npousBoiaHble. Opranbl BblaeneHus. Ilouku. Crpoenue un
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BblJeNeHuss. OOpa3oBaHre MOYH Y YeTIOBEKa

5.7

,HBI/I)KCHI/IC YelloBeKa: MplmieyHas cucrema. CKeleTHBIE MBIl U HX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoOMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napsuHHU3Ma. JKu3Hb 1 HayyHas nesrenbHocTh Y. JlapBuHa.




JIBmokymue cuisl 3Boionuu BuaoB 1o Y. JlapBuHy (BbICOKAas MHTEHCHBHOCTH
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMEeHHast HBOJIOIMOHHAS OMOJOrHs. 3HAYCHHUE BOIOIMOHHON

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 3BoytoluUd. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (GaKTOPHl (ABWKYIIME CHIIBI) SBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpPaBIIEHHbIE W3MEHEHUs 4YacToT ajuleNell B momymanusx. Dddekt
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), brnosoruyeckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBnsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  0TOOpa: JBIDKYIIUH, CTaOWIM3UPYIONMIUMN, pa3pbIBAIOLIUI
(nm3pyntuBHbIi). [TonoBoit oT60p.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpasoBaHue kak —pe3yibTaT
MUKposBoJtoru. M3onmsamus — xiroueBoil dakrop BumooOpaszoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKoe (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIONIU3AIIHS,
rubpuansanys). JJMTenbHOCTh 3BOIIOIUOHHBIX TPOLECCOB.

Mexanu3mbl (OPMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKpPOIBOIIOIMS W KODBOJIOMHS TApa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHOBI

C HeH

6.3

MeTtoapl u3ydeHuss Makpos3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUEHHS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSIbI OPTAHU3MOB.
buoreorpapuyeckne Metobl u3yueHus Botonuu. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3Y4YECHHUs
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3BONIOLMU. ['€@HeTHYeCKHe MEXaHU3Mbl 3BOJIOIMM OHTOT€HE3a M TMOSBJICHUS
SBOJIOUMOHHBIX  HOBIIECTB. [ 'OMOJIOTMUHBIE M  AQHAJOTMYHBIE  OPraHbl.
Pynumenrtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJIbl  HU3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI IMOCTPOSHUS (PHIOTEHETHIECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumore3bl MNPOUCXOXKICHHsS JKU3HM Ha 3emiie. AOuoreHes H
naHcnepMus. JloHay4dHble NPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAllMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHM4ecKoM 3Bojrouuu. [lnanerapHas (reosioruueckas)
HBOJIIOLMS. XUMHUYECKas 3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECKUX
BemiectB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosrMepoB u3 MoHoMepoB. Koanepsatnas runote3a A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JIk. XongeiiHa, reHetudeckas rumnote3a . Ménnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCHUTENBbHAs M aOCONIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonOrMUecKkas 1mKasua: 0HbI, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJICTOK. OBONIONUA MeTabonu3ma. BO3HMKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MepPBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokJeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bl
pactenuid. Bbixox pacrenuit Ha cyumry. IlosiBieHue CHOpOBBIX pacTEHHN U
3aBoeBaHne uMHu cymH. CemeHHble pacTeHus. lIpoucxokneHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [IepBeie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUSA TO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentuinuii. [IpoucxoxaeHNE MICKOHUTAOININX U
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ntun. [lpuanun xmodgeBoro apomopdo3a. OcBoeHue OCECIO3BOHOYHBIMU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie 10 3paM U NEepUuogaM: apXxeil, MpoTepo30i, Majaeco30H,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuwioro. [Ipuuunbl u
CJIEJICTBUSI MacCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIOTMYECKUN KPHU3HUC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl anTponosiorud. CraHOBIIEHUE
IIPEICTAaBICHUM O MPOUCXO0KIACHUH uenoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO uenoBeKka C KUBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0TIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInYms yeaoBeKa OT )KUBOTHBIX. [IpsiMOX0KIeHIE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JiBumkymue cuibl ((akTopbl) aHTpONOreHe3a: OMOJOrMYecKHe, COLMaIbHBIE.
CooTHomieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM aHTPOIOTre€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MPENKH JIIOJIEH.
UYenoBek  yMenblil, IEpBble  H3TOTOBICHUSA opyaui  Tpyaa. UYenosek
MPSMOXOJSAIIUNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemorek
reiienb0eprckuii — oOLMi MpeoK HeaHJepTaJbCKOrO 4YeJOBeKa U 4YeJoBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a peneiaamMu AQpukH.

DOBOJNIONUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBI OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHBINA mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISIHUIX COBPEMEHHOTO
YeloBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTopuaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs YelloBeKa I10 IUIaHETE.
EmuacTBO  4yenmoBedeckux pac. HaydHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH cpenbl.
Bnusinue reorpaduyeckoit cpeasl u  Apeiia TeHOB Ha MOPGOJIOTHIO U

(hU3HOIOTHIO YeTIOBEeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTU
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Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUU. MOHUTOPHUHT

OKPY KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpHOCTH ux neidctBus. Knmaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOTW4Yeckux akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepantHOCTh. DBpHUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkonoruyeckuit gaxrop. [eiicTBue pasHbIx
Y4acCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. OKOJOTWYECKUE TIPYIMIbI
pacTeHMil M >KUBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUTHajgbHas pOjib CBETA.
doTonepruoausm.

Temnepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak oskonoruueckuit  ¢dakrop. [IpucmocobneHust pacTteHHid K
MoJi/Iep>KaHuio BoAHOTO Oananca. Krnaccudukaiuys pacTeHU MO OTHOIIEHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYyILIHAs, IOYBEHHas,
ryOMHHAass  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH cpeJl oOuTaHus OpraHu3MoB. l[IpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmsl. BHeninue u BHyrpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKHU3HU.

XKuznennoie Gopmbl opranusmoB. [loHsTue o xusHeHHON ¢Gopme. JKu3HEHHBIE
(GopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue daxTopbl. Buabpl OMOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHITHSA,
XMIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, Qopuueckue, ¢adbpuueckne). 3HaAUYCHUE
OMOTHMYECKMX B3aUMOJICHCTBUN JUIS CYIIECTBOBAHUSA OPraHU3MOB B Cpele

obutanus. [IpyHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKH momymsiiuu. [lomynauus kak Ouojoruveckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoOB U OCOOECHHOCTEH
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Ouosioruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI MOIYJISIIHIA.
OcHOBHbIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOIYJISIUH.
JluHaMuKa nomyisuuu U €€ peryisanus. bUOTH4eCKui NMOTEHLUa MOIYJISLUN.
MognenupoBanue OUHAMMKU —nomymsinu.  KpuBele  pocTa  YHMCICHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
crpareruu BunoB (r- u K-crparerun).

Ilonatue 006 »sKoysoryueckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepsl 3Konoruueckoin
Humy. [ToTeHnmanbHas u peaan3oBaHHAas HULIN.

Bun xak cucrema mnonynasuuid. Apeansl BUIAOB. Buapl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuOIleHO3€. DKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIMOHANBHBIE OJIOKM OPraHHW3MOB B SKOCHUCTEME: IPOAYLEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu U CETH.
Abuotnyeckue 61moku sKocucteM. [TouBbl M MBI B 3KocHcTeMax. Kpyrosopot
BCIICCTB U TOTOK SHCPIUH B SKOCHUCTEME.

OcHoBHbBIE TOKa3aTenu 3KocucTeMbl. bruomacca u mpoaykuus. DKOJIOTHYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIE CYKIIECCHH M WX IPUYMHBL. AHTPONOI€HHbIE BO3JECHUCTBHUS Ha
cykueccun. KimmmakcHoe cooOuiectBo. bruopaznoobpasue 1 monHoTa KpyroBoporta
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipupoanpie 5KOCHUCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U TPUPOJHBIMH 3KOCHCTEMAMM.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTpOMU3aIMs TOPOJACKON (payHbl. bronornueckoe u X0o3sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Tepenoc sHepruM M BEHIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3moB, HOHyJ'ISII_II/Iﬁ U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHLIX U

AHTPOINOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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CyllecTBOBaja >kM3Hb. Yuenue B.M. Bepuaackoro o Owuocdepe. Obnactu
o6uocdeps u e€ coctas. KuBoe BerecTBo 6Mochepsl 1 ero GyHKIUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rnobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotbl BemiectB M OHOr€OXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonsatrne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMELIAaHHbIE U IIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
KUBOTHBIN MU OMOMOB CYIIIH.

Crtpykrypa U (QYHKUHS KUBBIX CHUCTEM, OIIEHKAa MX PECYpPCHOTO IMOTEHIMAla U
o6uochepHbIx pyHKIUN

DKOJOTHYecKre KpU3UChl U UX MpHUuHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa BO3ayxa. 3arps3HEHUE BOJHOM Cpelbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mouBel. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPONIOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIA Mup. OxpaHa
PacCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBIL.
Kpacubie xaurn. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Boranmnueckue cagpl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOTO pA3BUTHUS YEJIOBEUECTBA U MPHUPOJBI.
PammonanbHOE  MPHPOIOINIONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Mon pen. Ilaceunmka B.B., AxkmuonepHoe o6mectBo «M3marenbcTBO
«IIpocBemenuey.
* buonorus, 11 knacce/ Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue
/Mon pen. Ilaceunnka B.B., AkmuonepHoe o6miectBo «M3gaTenbeTBO
«IIpocsemienue».

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.B.C.PoxiioB. Temarnueckuii U WUTOTOBBIM KOHTpOJIb. COOPHUK HPOBEPOUYHBIX
pabot. buonorus. 10 knacc. Mockga.

3. O.IIL. dynxuna. buonorusa 6-11 kmaccel. [IpoBepounbie TECTHI, pa3HOYPOBHEBBIE
3aganus. Boarorpana: Yuurens.

4. H.A.bornanoB. KoHTpoJIbHO-U3MEpUTENbHBIE MaTepuaibl. buonorus 10 kmacc.
®I'OC. Mockaa. Bako.

5. A.AKupunenko. buonorus. Pa3zmen «OBOJOLMUS OPraHUYECKOTO MHPAY.
Teopus, TpeHUPOBOUYHBIE 3a1aHusl. JIErHOH.

6. A.A Kupunenko. buonorus. Paznen «l'enernka». Bce tunbel 3amau.
TpenupoBouHas TeTpaib. JIernoH.

7. C..KonecuukoB. buonorus. Paznen «Okomorusi». Teopus, TpeHHPOBOUYHBIE
3agaHus. Jlerno.

8. B.C.PoxyoB. Temarnueckuii 1 UTOTOBBIM KOHTPOJh. COOPHUK MPOBEPOUHBIX
pabot. buonorus. 11 kmacc. Mockaa.

[BenoB. buonorus. O6uias 6uonorus 10-11 knaccesl. Mocksa. Jlpoda.

10. H.A.bormanoB KonTponbHO-U3MepuTenbHbie matepuanbl. buomorus 11
kiacc. ®I'OC. Mocksa. Bako.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

- bubaunoreka I{OK https://m.edsoo.ru/

- «Enunas xomnekuus Ludpossix O6pazoBatenbHbix Pecypcoy» (Habop

UPPOBBIX pecypcoB K yueOHukam maun B.B. [Taceunuka) (http://school-
collection.edu.ru/).

- http://bio.1september.ru/urok/ -Matepuansl k ypoky. Bee paboThl, Ha oOcHOBE
KOTOPBIX CO3JIaH CalT, ObLIIM OIyOJIMKOBaHbI B razere "buonorus". ABTopamu
caiita npozenana 0oJiblias paboTa Mo CUCTEMaTU3MPOBAHUIO FA3€THBIX CTATE C
y4€TOM HIKOJIBHOM y4eOHOM porpaMmsbl 1o npenmety "buonorus".

- http://ebio.ru/ - Dnexkrponnslii yueOHuk «buosorus». CoaepKuUT BCe paseiibl

OunoJsioruu: OOTAaHUKY, 300JI0THI0, AaHATOMUIO U (PU3HOJIOTHIO YETIOBEKA, OCHOBBI
ITUTOJIOTHH W TEHETUKH, IBOTIOIMOHHYIO TEOPHUIO U IKOJIOTHIO0. MOXKET OBIThH
PEKOMEHIOBAH YUaITUMCS ISl CAMOCTOSITETHHOU PaOOTHI.

- http://djvu-inf.narod.ru/ - snekrponnast 6udIMOTEKA

- http://biology.ru/index.php - Caiit sBisiercss IaTepHET — BepcHeii yueOHOro
Kypca Ha komnakTt-nucke "OtkpbiTas buonorus".



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525936959&usg=AOvVaw0-zijkvlqqCYBP6FNy3X0r
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525936959&usg=AOvVaw0-zijkvlqqCYBP6FNy3X0r
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525937162&usg=AOvVaw1eOhC4TZBljBc74ZpbvXWX
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525937383&usg=AOvVaw0ft2hGULdo59r-ZNDhfU5E
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525937587&usg=AOvVaw1YS-Je-LV7_H9tf1RY4bTU
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525937771&usg=AOvVaw1udsbuSp46YLS3esOsGV6s




