MUHHUCTEPCTBO NPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MunuctepcTBo 0o0pa3zoBanusi CapaToBCKOi 00J1acTH
EpmoBcKkuii MyHHIMIIAJIBHBIN pailoH
MOY "COII Ne 1 r. Epmiosa"

PACCMOTPEHA INPUHSATA YTBEPXK/JIEHA
Ha 3acegannu 11IMO IIEACOBETOM B coctase OOII COO
YUUTEICH XUMUHU B OUOJIOTHH IIPOTOKOJI IIPUKA30M 10 IIKOJIE
nporokon ot 28.08.2024 Nel ot 29.08.2024r. Nel3 ot 30.08.2024r. Ne170.

Mognucan undposor nognuckto: JNlenexmH NeHHagun Hnkonaesuy
DN: C=RU, O="MOY "™'COLW Nel r.Epwoa™", CN=llenexuH "'eHHagnin Hukonaesu4, E=school_one@inbox.ru

OcHoBaHue: A nogTBepXxaato aTOT AOKYMEHT CBOEN y40CTOBEPSIOLLEN NOANUCHIO

PacnonoxeHwe: r.Epos
Oata: 2024.08.30 12:12:43+04'00'

PABOYAS IPOTPAMMA
(ID 5513151)

Y4eOHOro nmpeamera
«buosorus. Yriry0JieHHbIH YPOBEHb»

st ooyvaromuxest 10 —11 kiaccos

r.Epmos
2024 ron



MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oodmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yroy0naéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenann  oOy4eHUs Ha YpPOBHE CpEAHEro ooOiiero oOpa3oBaHUsA U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEILICHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX WM Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, YKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebHomy mpeamety "buonorua" naér npeacrtaBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHME IO pa3feiraM ¢ TeMmaM, paclpelesieHue I0 Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3Y4YEHUEM OHOJIOTUHM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpas3e >KW3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOYydYCHHS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OuoJIOTMYecKoe O0pa3oBaHUME B IIKOJE U OpPUEHTUPOBAH Ha
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pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOLIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX MPU H3YYEHHH  OOYy4arOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJieHbl OHWOJOrMYEeCKHME 3HAHUS O PACTEHUAX, YKUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKHUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA 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 OMOJOrMHM, SMOPHOJOTHHM U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHe, OCHOBBI DKOJIOTHUHU U yueHue o ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IMOIYJISIuH,
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 TEOPETUYECKOTO MaTepuaa B COAEPXKaHUHU IPOTrpaMMbl
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 n3yuenus yuebHnoro npeamera «buonorus» Ha yriyOnéHHOM 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 AESITEIbHOCTH, CBSI3aHHOW C OuoJorMed, WM K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEeM (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 OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@HIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUM, MTpaBuia MOBEJICHUS B NMPUPOAE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0yYaIOIUXCS MHTEIIEKTyaJIbHBIX M TBOPUYECKMX CIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAECITUPOBAHUS OMOJOTHYECKIX
O0OBEKTOB U MPOLIECCOB;



BOCIHUTAaHHUE Yy 00YyYarOIIMXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPUPOJIE B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SBJICHHSIM; (HOPMUPOBAHHUE IKOJIOTHUYECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOILIEH KyJbTypbl TOBEACHUS B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKPYXKAIOIIUX  Jirojie  (CoOmogeHuss Mep NpoPUIaKTHUKA — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOJHOTO U  TEXHOIEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHU€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOyYarolIMMHCS
WHIUBU Ty aJIbHON o0Opa30BaTeNbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
VH/IMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoHa.

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBISIETCS ¢ Y4ETOM CHEHM(PHUKU €ro COACpKaHWsS M HampaBICHHOCTH Ha
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHusl B OpraHU3alUsX CpPEIHEro
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIISIETCSL TIPOBEJCHUE JIa0OpaTOPHBIX M TMpakTUdecKkux pador. Taxxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCs y4YUTEJIeM Ha OCHOBE HMEIOLIUXCA
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.

Yuért padoueil nporpaMMbl BOCIIUTAHMSA.

e Peammzanysi BOCMUTATENHLHOTO TMOTEHIIMAIA YPOKOB OCYIIECTBISETCS
yepes:

e Y4yéT IeJIEBbIX OPUEHTUPOB PE3YJIbTATOB BOCIUTAHUS B ONPEICIICHUU
BOCTIUTATEIHHBIX 33124 YPOKOB, 3aHSTHIA;

® Co3/1aHue OJArOMPUATHBIX YCJIOBUW IJISI Pa3BUTHS COIMAIBHO 3HAUYMMBIX
OTHOIIICHUH WIKOJFHUKOB W TIPEKIEC BCETO IICHHOCTHBIX OTHOIIECHUH K
3HaHUSAM KaK MHTEJJIEKTYaJIbHOMY pecypcy, o0ecreunBaroiemMy oyayuiee
YeJIOBEKa, KaK pe3ysibTaTy KPOMOTIMBOIO, HO YBJIEKATEIBHOTO y4eOHOIO
TpyAa,

e BBHIOOP METOJOB, METOJUK, TEXHOJOTHM, OKA3bIBAIOIIMX BOCIUTATEIHHOE
BO3/ICIICTBHE Ha JINYHOCTh B COOTBETCTBHM C BOCIIUTATEIBHBIM HACATIOM,
LEeIbI0 M 3a/JayaMyd BOCIUTAHUS, 1I€JIEBBIMU OPUEHTUPAMHU PE3yIbTaTOB
BOCIIUTAHUS; pealM3alyi0 [PUOPUTETA BOCHUTAHUS B  yuyeOHOMU
NEesATEeIbHOCTH;



e 10oA0OpP  COOTBETCTBYIOIIETO  COAEpPKAHUS  YPOKOB,  3aJaHUM,
BCIIOMOTATENIbHBIX ~ MATE€pUajoB,  MNPOOJIEMHBIX  CUTyalUud IS
00CYXICHU;

® [pUBJICYCHHE BHUMAaHUS OOyYarOUIUMXCS K IICHHOCTHOMY AacHeKTy
M3y4aeMbIX Ha YPOKaxX MPEAMETOB, SBICHUA U COOBITUIN, MHUIIMHUPOBAHUC
OOCY)XJICHHI, BBICKA3bIBAHUM CBOETO0 MHEHHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITHSM, SIBJICHUSM, JIUIIAM;

® [IPUMEHEHHWE  HHTEPAKTHUBHBIX dopm  yuebHOI  paboOTBl  —
WHTEJUIEKTYaJbHbIX, CTUMYJIUPYIOIIUX [1O3HABATEIbHYIO MOTHUBALIUIO,
UTPOBBIX METOJMK, TUCKYCCUM, TAIOIIMX BO3MOXHOCThH MPUOOPECTU OTIBIT
BEJICHUA KOHCTPYKTUBHOTO JMAJIOTA; TPYNMIOBOM pPabOThI, KOTOpas YYUT
CTPOUTH OTHOIIEHUS U JACHCTBOBATH B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTUYECKOTO MBIIILICHUS;

e MoOyXjaeHue OoOyyarImuxcs coOJIoAaTh HOPMBI TMOBEACHUA, IpaBUiIa
OOImIEHUsT €O CBEPCTHUKAMHM W  TIEAarOTMYeCKUMH  pabOTHHUKaMH,
cootBercTBYIomme yknany u tpaguuusiMm MOY «COILL Nel r.Epmiosay,
YCTAHOBJICHHE U MOJIEPKKY J0OpOoxkKenaTeIbHON aTMOChephl;

® OpraHu3allMi0 HACTAaBHUYECTBA MOTHUBUPOBAHHBIX U HPYIUPOBAHHBIX
oOy4JaronMxcsi HaJl HEYCIEeBAIOIMMU OJHOKIACCHUKAMHU, B TOM YHUCIE C
0COOBIMH 00pa30BATEIBHBIMU MOTPEOHOCTSAMHU, JAIOMIETO 00YyJarouuMCs
COIIMAJIbHO 3HAYUMBIH OIBIT COTPYHUYECTBA U B3AMMHOM TTIOMOIIIH;

® VHUIMAPOBAHWUE W TOIACPKKY HCCICAOBATEILCKOW  JEATEILHOCTH
oOydJaroImuxcs, IUIAHHPOBAaHUE U BBITIOJIHCHWEC WHIWBUAYAIbHBIX U
TPYIIIOBBIX MMPOCKTOB BOCIIUTATEIHHONW HAIIPABICHHOCTH;

OO0mee uYMCI0 YacoB, OTBEeIEHHbBIX Ha H3yYeHHe OHOJIOTMM HA
yriIyOJIeCHHOM YPOBHe cpeaHero o0mero odpasoBanus, cocrasiaser 204 yaca:
B 10 xiacce — 102 yaca (3 yaca B Hegesnw0), B 11 kiuacce — 102 yaca (3 yaca B
HeeJI10).



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HaykKM W U3y4yaeMble ~MMH  POOJIEMBL.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIBHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTbh M IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yuenne >kuBBIX cucTeM. Meroasl Ouosiornueckoil Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OpraHU3allud KUBOU
npuposib», «CTpOE€HHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmsl
W3YUYECHHUSI )KUBOU ITPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEICHUS
HAOJIIOICHUM, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuuyeckass padora «lcronp30BaHWE pa3MYHBIX METOJIOB IPH
W3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOM
TEOPHUH.

MeTonbpl  MOJIEKYJSIPHOM M KJIETOYHOM  OHOJIOTMH:  MHUKPOCKOTIHS,
xpoMarorpadusi, snexTpodopes, METol MEUYEHBIX aToMOB, auddepeHInanbHOe
HeHTpUu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urcuposanHvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBuTH METOAOB MUKPOCKOTIUID.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTsl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue MeETOAOB KJIETOYHOM OUOJIOTUM
(xpomarorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBAHUE,
[TLIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHYECKUM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma um e€ ponp Kak pacTBOpPUTENSA, PEAreHTa, y4acTUE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOpEeryasanuu. MuHepaibHble BEIIECTBA KJIETKH, UX OUOJOTHYECKas
poyb. POsb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelleCTBAa KIETKUA. buosnormyeckue mnonaumepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil MoJekynbl. [lepBuunas
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CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonornueckue pyHKIuu 6€IKOB. [lpuonsi.

Yraesoasl. MoHOCaxapupl, AUCaXapyuibl, OJIMTOCAXapUIbl U MOJTUCAXAPHIBIL.
OO6mumii 1IaH CTpOeHUS U (PU3UKO-XMMUYECKUE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunet. I'uapodunbHo-TUApOdoOHEBIE cBOMcTBA. Kinaccuduxarus munuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [lpunnun kommiementapHoctu. I[lpaBwio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowbi eenomuky, mpancKpunmoMuKy, npoOmeoMuKHu.

CrpykrypHas OuojorHs: OMOXMMHYECKHE U OMOMU3UYSCKUE HCCIICIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNl. Moodenuposanue
CMpYKmypsl U QYHKYUti OUOMONEKYI U UX KoMniekcos. KomnvromepHuiti Ousain u
opeaHudecKull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHATIO208.

JemoHcTpanuu

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr n cxembl: «llepuogndeckas TaOiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTtpoeHue MoOJeKysbl BOJbl», «BelectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJeKybl», «CTpoeHHe MOJIEKYI
yraeBofoBy, «CrTpoeHue MoJeKyd JUnuaoB», «HykienHoBbIE KHUCIOTHIY,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peakuuii».

JlabopaTtopnass  pabora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOBY.

Tema S. CTpoeHue 1 QyHKIMH KICTKH



Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHure NpoKapuoTUIECKOU KiIeTku. KinerouHast cTeHka OakTepuidl U apxew.
OcoOEHHOCTH CTPOCHHSI TEeTepOTPOGHOM U aBTOTPOPHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOM KJIETKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obneru€nnas auddysus), aKTUBHBIM (IMIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Hurornasma. [uro3omns. Lutockener. [IBuxenune uuromniaambl. Opranou bl
kietkn. OnHoOMeMOpaHHBIE OpraHOWbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUJOB KJIETKH. CTpoeHHE TpaHyJSIpHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOIUIA3MATHYECKUIN
petukynyM. CekpetopHas QyHkius anmapata ['onbmxu. Moougurxayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbl  KIETKH:  MUTOXOHAPWUM,  ILJIACTU[BI.
Ilpoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue U (GyHKIIMM MUTOXOHApUN H Tuiactui. llepBudnsie,
BTOPUYHBIE UM  CJIOXHbIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouapl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramernmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmel. MBbIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsii
neHtp. CTpoeHHWE U JBWKEHHE IKIYTMKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToriasMel. LleHtpuons. benku, accoyuupoganmvle ¢ MUKPODUIAMEHMAMU U
muxpompybouxamu. Momopnvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTUH, KapUoILia3Ma, SIAPBIIIKA, UX CTPOCHUE U
byukiuu. SnepHbiii OenkoBblii MaTpukc. I[IpocTpaHCTBEHHOE PaCIOIOKEHUE
XpoMocoM B uHTep(ha3zHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBI. /J{uHamuka s0epHou 00010uku 6 mumose. Aoepmbii
Mpaucnopm.
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Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpaIMuA

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIEeTKN», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTrbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUabHBIX KIETOK.

Jlaboparopuass pabGora «/3ydyeHue CTpOEHHS KIETOK Pa3JIUYHbBIX
OpTaHU3MOBY.

IIpakTuyeckas padora «/3ydueHune cCBOMCTB KJIECTOUHON MEMOpPAHbI.

JlabGopaTtopnass padora «lccnegoBaHue I1a3MoNIM3a W JAEIUIA3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydeHue  JBMKEHHUS  IUTOILIa3Mbl B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMHIIALINS ¥ TUCCUMIIISIINS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. ODHEpreTMueckoe oOecnedeHue KIeTku: mnpeBpauieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOpOB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peaKkiuii OT pa3IMYHBIX (HAKTOPOB.

[lepBUYHBIA CHHTE3 OPTraHUYECKHMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AnokcueenHvlli U oxcuceHHbll omocunmes y odaxmepuii. Ceemocobuparowue
nUSMeHmuvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponbp XJIOpPOIUIaCTOB B MpOLECCe
dborocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., C4. u CAM-munwvi
gdomocunmesa. 1lpoaykTUBHOCTh (oTOCHHTE3a. BiusiHuE pa3nuyHbIX (haKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

Anaspobubie opranu3mbl. Buabl Opokenus. IIpomykTel OpokeHHS W HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyAUTEH OOJIC3HEH.
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AspobHbie OpPTaHU3MBI. Orarbl JYHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNnbHBIN 3Tan. I TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonorndueckoe oKucIeHUE, UIN KIETOUYHOE JbIXaHue. Pojib MUTOXOHIpUI B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTENHHOE
dbochopunupoBanue. Ouepeusi memoOpanHoeo epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmasel. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: k. [Ipuctmu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3», «DHEpreTuUeckuit oomen», «buocunres
oenkay, «CtpoeHue pepMeHTa», « XEeMOCHUHTE3M.

O6opynoBaHHEe: CBETOBOM MUKPOCKOI, 00OpPYIOBaHHUE JI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopuass padora «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuun mMarpuuHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacneacTBeHHOW mHGopManuu. [ eHeTnuecKuit
KOJ, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsiums u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcenoBust O6uocuHTeza Oenka. KomupoBanue amuHOKUCIOT. Posnb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmote3a
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IpoIIECCOB B KieTke. KiieTounblii romeocTas.

Bupycel — HexiieTounbie (hOpMBI )KU3HU B 00IUTaTHBIE TTapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.
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Bupychbie 3a0oneBanus 4enoBeka, )KUBOTHbIX, pactenuit. CITNJ[, COVID-
19, conmanbHble U MEAUIIMHCKUE TPOOIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpanun

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

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKui Koy, «Bupyche»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisuusa. HMHrepdaza U MUTO3.
Oco0eHHOCTH TIpolleccoB, MpoTekarimux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [Ipecunrermyeckuil  (MOCTMUTOTHYECKUM), CHHTETHYECKUUH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) TIEPUOIbI HHTEP(DA3BI.

Martpuunbii cunare3 JIHK — perumkanwms. [Ipunnuner pernmkanun IHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariougHbelid - HaOOpbl  XpoMocoM. ['omosiornuHble  XpomMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue xmetku — wmuto3. Craguy MHUTO3a W TPOUCXOJIAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHTO3a.

Perynsiumss mutotndeckoro nukia kiaetku. [Iporpammupyemas KieTtodyHas
rudesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANbHAs TEeHOMHUKA. Mexanuszmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanuu

Tabnuipel U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3», «CTpoeHue
xpomocom», «Permukanus JJTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEILIKA JIYKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpENapaTax».

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJIETKaX KOHYMKA KOPEILKa
JyKa (Ha TOTOBBIX MUKPOINpENapaTax ).

Tema 9. Ctpoenne u yHKIIUM OPraHU3MOB
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buonornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIC TpHUObI, OJHOKIECTOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.

B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHAas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWyeckas. OCOOCHHOCTH CTpOEHUS,
(GYHKIUI U pacnoIokKeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKAa. [HIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCJIMHUTENIbHASA, MbIIIEYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PAacIIOIOKEHUA TKAaHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTWBHBIE OpraHbl pacTeHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIntanue opranusmoB. lloryomeHnue BOABI,  YIVIEKHCIOIO rasa W
MHHEPAJIbHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanne >kuBoTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomux. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTemMa TO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpaleHusa. IBOJIOLHUOHHBIE
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepala u €€ peryisuus.
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Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
KUBOTHBIX. CoKpaTturenbHble Bakyonau. Oprasnel BbleneHus. PuibTpanus,
CeKpelusi U 00paTHOE BCcachbIBaHME KaK MEXaHU3MbI pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBLAECIUTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UUCTHI MNPOCTEUINMX. 3aluTa Yy MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amyra 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3zMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHelii u
TYMOpaJbHbIA UMMYHUTET. BpoxaEHHBIH W NpHOOPETEHHBIN crnenupUuIecKuii
UMMYHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte u  perymsinus 'y  OpraHusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcucel. PaszgpakumMocTe W perymanus y
pactenuid. PocToBbIE BelIECTBAa U X 3HAYCHHUE.

HepBHast cucrema u pedrexTopHas peryssiius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KHMBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['yMopasibHast perysisiiis M 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBA3bp HEpBHOW M SHIOKPUHHON cucTeM. [unortanamo-runoguzapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubl u cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crels,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlieyHasi ~ CHUCTEMay,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUN,

«KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHDY,
«CTtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHHe T0KIeBoro 4epsi», «HepBHas
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cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHMW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HAaCEKOMBIX, UIJIOKOXKHUX, KUBbBIE 3K3E€MIUISIPhl KOMHATHBIX PacTeHHWil, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0BaHuE AJI1 JIEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTECHUH,
paciernieHust KpaxMania U OelKoB MoJ AeicTBUEM (PepMEHTOB, 000pyI0BaHUE AJis
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JIBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOIO MO3Ta Pa3InyHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEel pacCTCHHID.

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHuM3MoOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble kieTkn, Wik rameTtsl. Meino3. Craauu
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronorndecknii CMbICIT
M€Ho3a M TIOJIOBOTO IIpolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKJIC
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHne W SMOpHOHAIBHOE pa3BUTHE KHUBOTHBIX. (CrmocoOb
OILTIOIOTBOPEHMS: HApYXKHOE, BHyTpeHHee. [lapTenorenes.

NHuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHSl — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIONIMX. 3apOJABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apOIbIIIEBbIX JUCTKOB. B3anMuoe
BIMSIHUE 4YacTel pa3BHUBAIOIIETOCS 3apojbliia (3MOpPHOHANbHAS WHIYKIIHS).
3aknaaka IUTaHa CTPOEHMS JKMBOTHOIO KaK  pPe3yJibTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHUE PANUYHBIX
(baKkTOpOB OKpYyKaroleh Cpeibl.
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Poct u pasButne xuBOTHBIX. [locTamOpuonaneHbiii mnepuon. Ilpsimoe u
HempsiMoe pas3BuTue. PasButue ¢ wMetamopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4yesoBeka. CTaguu MocTaIMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsr: C. I'. Haamun, X. [lIneman.

Tabnuupl u cxembl: «BeretaTuBHOe pasMHOXKeHUE», «Tumbl Oecrnonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHHe
AWIEKIIETKH U crepmaro3onja», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3ButHe», «Pa3Burhe MalcKoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUI»,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JABYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI  MXxa», <OKU3HEHHBIM UK
MManoOpPOTHUKA», « KU3HEHHBIN ITUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKON, MUKpONpENnaparbl SHLEKIECTOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlabGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTuyeckasi padora «BrplsiBIeHHE NOPU3HAKOB CXOACTBA 3apOJbIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOMXKEHHUS BBICHINX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. Konwitosa, H. Y. BaBunora, A. H. bemnosepckoro, I'. 1.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.
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OCHOBHbBIE TEHETUYECKHUE TOHSITUS U1 CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/ bl TeHETUKI, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usl THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUsI MPU3HAKOB. L[{UTOJIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanm3upyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleIOBaHMUs.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HACJIEJOBaHUsSI  TIPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJd. ['eHeTnuyeckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HacenoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

['enotur kak uenocTHas cucrema. [lenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBIM aJUIEIU3M. B3auMOIENCTBUE HEAUIEIbHBIX T'E€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKIIHIA.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHyeckue acneKkTbl KOHTPOJS U
W3MEHEHUS HACJIEICTBEHHONW MH(OPMAITUU B TTIOKOJICHHSIX KJIIETOK U OPTaHU3MOB.
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JleMoHCTpanun

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

Tabmumst u cxembl: «IlepBriif U BTOpoit 3akoHbl Menpaens», « Tpetuit 3akoH
MeHnnens», «AHamM3UpyroUlee CKpeluBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CuernsieHHOE Hacle/loBaHWe MPU3HAKOB Yy JIpo30duibl», «l'eHeThka TmoJsay,
«Kapuotunn  4yenoBeka», «Kapumotun gpozoduiey, «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MojeNlb JJId JEMOHCTpPAllid 3aKOHOB €IMHOO0Opasus
rUOpUJIOB TIEPBOTO TOKOJICHMSI M PACIIEIJICHUS TPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb I
JIEMOHCTpAllMM CIEIJICHHOTO HACIIEIOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA y APO30(PUIBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKU. BuUisl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukannonHass U3MeHYUMBOCTb. Ponb cpeasl B (popMupoBaHUU
MOAU(PUKAIIMOHHON M3MeHYnBOoCcTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psin u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoanGUKAIIMOHHON
M3MEHUYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUNIHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAsI.

KomOnHaTuBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATHUBHON M3MEHUYNBOCTHU B CO3MaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejesax OJTHOr0 BUA.

MyTanroHHasT W3MEHYMBOCTb. BUIBI MyTalui: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMu. SnepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTauuid. MyTareHpl W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacnencTBeHHoM m3meHunBoctH (H.M. BaBuiioB). BHesnepHas M3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PpOJb ONULEHEMUYECKUX Gakmopos &
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.
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JleMoHCTpanun

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

Tabmuubr w  cxembl: «Buapl wu3MeHumBOoCcTHY, «MoaudukamoHHas
U3MEHYUBOCTbBY, «KombuHaTuBHas U3MEHYUBOCTD, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00JIeBaHus YeI0BeKa», « Buabl myTammii».

OOopynioBaHuE: KUBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTEHH,
pucyHku (dpotorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapuallMOHHOrO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTnueckass padora «Myrtaummu y Jpo3oduiibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAaHas OporpamMma HCCIEIOBaHUS T€HOMA
4yenoBeka. MeTonbpl  M3y4eHUs ~ TE€HETHUKH  YeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJM3HEIIOBEIH, IIMTOr¢HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI1P-ananu3a. HaciaencTBeHHble 3a00sIeBaHUs YellOBeKa. | eHHbIE 1 XPOMOCOMHBIC
Oosie3HU 4YenoBeka. bolie3HW ¢ HACJIENCTBEHHOM MpeApacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHU B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a0oieBaHUl 4YenoBeka. MeauKo-TeHeTUUeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Ipy3a». ITUUECKUE acHEKThl UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabnuiel 1 cxembl: «KapuoTtun uenoBekay, «MeToJbl U3yUeHHUs] TeHETUKU
qesioBeKay, «l eHeTHYeCKue 3a00JICBaHUS YETIOBEKAY).

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALUH.
VYuenne H. WM. BaBunmoBa o IleHTpax mNpoOUCXOXIEHUS U MHOTO00pa3us
KYJbTYpPHBIX pacTeHuil. Poip cemekuuy B CO3/IaHMM COPTOB PACTEHUN W TOPOJ
*uBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadeHue i
CEJIEKIIMOHHOW PadOoTHI.
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MeTtonpl cenekunoHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VH/INBUTY JIbHBIM. DTarel KOMOWHAIIMOHHOM CCJICKIIUU. HUctrwiTanne
MPOU3BOJIUTENICEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLICHKHU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJICKIMOHHOM  paloThlI.
PannanmoHHpI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTYPHBIX
dbopm oprau3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOIOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenune MOJINTUJIOU]IOB. BnyrpuBugoBas ruOpUI3aIms.
brnuskoposcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepojcTBenHoe
CKpelllMBaHue, Win ayrOpuaunr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekund. Otaan€éHHas rudbpuauzanus. [Ipeononenune Oecroaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUHN U )KUBOTHBIX. «3eéHas
pesonioyusy.

CoxpaHeHre ¥ U3y4YCHUE NeHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX  pOJAWYed ISl CO3/[aHusl  HOBBIX COPTOB U THOpPHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaegieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIOGLIX HCUBOMHBIX
8 YeJAX YIYUUEHUs CYWeCmEYIOWUX U CO30aHUs HOBbIX NOPOO, IUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodoswvlx uoetl U nepcneKmueHbX MexHoI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI MPOUCXOXKICHUSI U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIZIOB B HACJICACTBEHHOU HM3MEHUHUBOCTH,
«Metonpl cenexkimmny, «OTnanéunas rudpuausamnus», «MyTrareHesy.

JlabGopaTopHasi padora «/3ydeHue coOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIECKIIUN PACTEHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

IKekypeusi «OCHOBHbIE METOIBI U JIOCTHXKEHHUSI CEJIEKIMU PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoiorus U CHHTeTHYECKasi OHOJIOTHSA

OOBEKTBI, HCHOJIb3yEMbIE B OWOTEXHOJIOTMU, — KIJIETOYHBIE U TKAHEBBIC
KYJbTYPBbI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
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BUHOAenue. MukpoOuonornyeckuii cunte3. OOBEKTbl MHKPOOHMOJOTHUYECKHX
texHonorui. [Ipon3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIBIO MMOJYyYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHUECs B MPUPOIe OMOCUHTETHUECKHUE MY TH.

Kinerounasa unxeHepusa. MeTonsl KyJlbTypbl KIETOK W TKaHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3aluss W COMATHYECKUN
smOpuorene3. Vcmnonab30BaHWE TarlIOWJOB B CEJIEKIMU pacTeHuild. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKuus
SAULIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTOA TpaHCIUIAHTALIMM SJEP KIIETOK.
Texnonocuu  0300poéneHus, KVIbMUBUpOBanuss U MUKPOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W T€HHasg WHXeHepus. VICKYyCCTBEHHBIM CHHTE3 TIe€Ha U
koHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXECHEPUH.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meauiuHa. [11P-
JTarHocTuka. MeTaOoJIOMHBIM aHaJIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YeJoBeKa JUIsl OLIEHKM COCTOSIHMSL €ro 3J0poBbs. Mcmonb30BaHHWE CTBOJOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3paOOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3/1aHUs KOMILJIEKCHBIX
TKaHEel COueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoab30BaHre MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHass HHXKEHepus».

JlabopaTtopHnas pa6ora «/3ydeHne o0bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloydyeHre MOJOYHOKUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO).
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11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeACTABJICHUHA B
omosiornu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOIMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHW3MOB, HACJEJACTBEHHass M3MEHUYMBOCTh, Ooprba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyecko Teopun sBomonun (CTI). HelTtpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIONMOHHAS  OuWojorug. 3HaYCHUE
HBOJIIOIIMOHHON T€OpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpauumn

[Toptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
KroBee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsust Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyIbTypHBIX (opm
KarmycThl», «[lopoasl JOMaTHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo 4. J[apBuHy)», «Cxema COOTHOUIEHUS JABWXKYUIUX CHJ SBOJIOLHNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MUKpPO3BOJIOLHSA U €€ Pe3yJIbTATHI

[Tonynsinusa Kak 3J€MEHTapHas eAuHULA 3BOIONUUA. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOrOo pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHJa TOMYJISUUMU KaK DSJIEMEHTAPHOE »SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHbie (AKTOPHI (IBMKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouiecc. KomOunaTuBHas wu3MeHUHMBOCTh. Jlpelid rTeHOB — ciydaiiHbie
HEHAIpaBJeHHbIE W3MEHEHMs 4YacToT aieiaed B nomyisauusx. Oddext
OCHOBatelsl. Jgpgexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
pasnoobpazus: npudunsl u cieocmeus. llpossenenue s¢ghghexma Opetipa 2enog @
oonbwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  mOMyJISIuic:
reorpaduyeckas (IpOCTPaHCTBEHHAs ), OMoIoTHYeCcKas (PErmpolyKTUBHAS).

EcrectBennbiit otOOp — HampaBisoonmi (HakTop HSBOJOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAIOIIHIMA
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(zm3pyntuBHbIi). ITosoBoit 0TOOp. BO3HMKHOBEHME W 3BOJIIOLUS COLMAIBHOIO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJIeHUH y  opranu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsl npucnocobieHuil y opraHu3MoB: MOP(OIOTrHYECKUe,
dbusnonornyeckne,  OWMOXUMUYECKHe,  ToBeAcHUeckue.  OTHOCHUTETHLHOCTH
IPUCTIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsus — kimoueBoi (aktop BugooOpazoBanusa. Ilytu u
CIIOCOObI BHJI000pa30BaHMUS: aJuIoNaTpUYECcKoe (reorpaduueckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIon IU3anus,
rubpuan3aius). JmuTeabHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHUPOBaAHUS OHMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONMIOIMOHHONM OWOJOTMHM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHHsi OMopazHooOpazusi. MUKpPOIBOJIONUS U KOIBOJIIOIHUS MMAPAa3UTOB U UX
X0351€B. MexaHn3mbl (OPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JlemoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabnupl U cxembl: «MyTallMOHHAasT W3MEHUMBOCTBY, «llomynsiuonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «/IBuxyme
CWJIBl HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUs MONMYJIAUi ceBaHCKOU (openmny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XHUIIHUKOB U XKEPTBY», «CxeMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbIN MenaHu3M», «KuBble uckonaembie», «lI0KpOBUTEIbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dusnonornueckre anmanranun», «lIpucrnocoONIeHHOCT, OpraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Buabl-npoitHukn», «CTpyKkTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnonasl pacteHuit», «KamycTHo-penedHbiil TuOpUI.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3BEepel C MpUMepaMH pPa3IMYHBIX MPUCTIOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, 00pPA30BABIIMXCA
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnass padora «BrbIsiBiIeHHE W3MEHUYHMBOCTH y OCOOEH OJHOTO
BUJIAY.
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JlaGopaTtopnas  pabGora  «IIpucnocoOneHuss  OpraHu3mMoOB U  UX
OTHOCHUTENbHAS LIEIECO00Pa3HOCTD.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB 1O MOP(HOIOTHYECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pe3yJIbTaThI

Metoasl  u3ydeHusi MakposBoionuu. [lajieoHTOIOTHYECKHUE  METOMBI
u3ydeHus: oHBomoruu. l[lepexomubie  ¢GopMbl W (UIOTEHETUYECKUE  PSIIBI
OpTaHU3MOB.

buoreorpapuyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bumabl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
ABONIONMH. ['eHeTHueckne MeXaHU3Mbl JBOJIIOLMHM OHTOTE€HE3a M IMOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETHUYECKHUE,
OMOXUMHYECKHME M  MaTEeMaTHYEeCKHME  METOJbl  M3YYEHHUS  DBOJIIOIUHU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETUYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MyTallMH U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) BOJONUU. [Ipunyun cmenvt QyHKYUl.
HeoGpaTtumMocTs »BoMtonMM. AnanTuBHAas paguaius. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIUY.

JemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabnuipl 1 cxembl: «DUIOTEHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Pununodutsr»y,  «CeMmeHHBIE
nanopoTHukn», «buoreorpaduyeckue 30HBI 3emim», «Jlpeid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaguu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbly, «PyauMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbl YEJIOBEKa MW IIUMIaH3e», «lJaBHbIE
HaIpaBJIeHUs 3BOJIIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AaHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HA HA 3emuie

HaydHple THUMOTE3bl NPOUCXOXKIACHUS JKU3HU Ha 3emie. AOWOTEHE3 W
nancrnepmusi. JJoHayuHbie MpeACTaBICHUS O 3apOXKIECHUU KU3HU (KPEallMOHU3M).
['MnoTe3a NOCTOSSHHOTO CaMO3apOXKIEHUS KU3HUA U €€ ONpoBepkeHue onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IponcxoxxaeHue sKM3HU U aCTPOOHOIOTHS.
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OcCHOBHBIE JTallbl HEOPTaHU4ECKON 3BOJIIOLIAM. [InanerapHas
(reomoruueckas) SBOIONUA. XHMHYCCKAs OHBOIIONMSA. AOHWOICHHBIM CHHTE3
opraHu4eckux BemecTB u3 Heopranumueckux. Omeitr C. Mumepa u I'. FOpu.
OO6pazoBanue mnonauMepoB u3 MoHoMepoB. KoarepBatHas rumnore3a A. .
Onapuna, TunoTe3a nepBuyHoro oynboHa Jlx. XomnaeitHa, reHeTUYECKas TUIOTE3a
I'. Ménnepa. Pubosumer (T. Uek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnn U MeroApl €€ wu3ydyeHusa. lckomaeMble OpraHUYECKHe
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
IEOXPOHOJIOTHUs. 1'€0XpOHOIIOTHYECKast IKaJIa: 0HBL, 3Pbl, IEPHOBI, SITOXH.

HadvanbHbie »Tambl opraHudeckord HBOMOUMU. [logBIEeHHE W HBOTIOLUA
NEPBBIX KJIETOK. DJBOMIONUSA MeTabonn3Ma. BO3HUKHOBEHHE NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKU KaK aHAJIOT MEPBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOLMU BbICIIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuid. Bpixox pacrenust Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUW W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. IIpoucxokIeHne IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tallbl 3BOJIIOLMHU KUBOTHOrO MHpa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XopaoBBI€ )KMBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAIOIINX U
ntul. [lpuHuun xmoyeBoro apomop@dosa. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne ku3HM Ha 3eMje MO dpaM W MepuojaM: apxeu, MpPOTEpO30i,
najgeo3oi, Me3030M, KailHO30#l. OOm@as xapakTepucTHKa KiIuMara |
reojjornyeckux mpoueccoB. [losBieHHe W paclBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIi cCOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKHE KPU3UCHI MpOouuIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocodenHoctu. [Ipobiema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpanun

[Toptpetsr: @. Pennu, JI. Cnannanuanwu, JI. Ilacrep, . 1. Meunukos, A. W.
Omnapun, k. Xonaein, I'. Ménnep, C. Munnep, I'. IOpu.
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Tabmuibr u cxembl: «Cxema omnbitTa @. Penuy, «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apOoxkAeHUs Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpm»,
«JTanbl ~ HEOPraHWYECKOW  HJBONIONUN», «['€OXpOHOJIOrMYEcKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKon 3BONMIONUNY, «Cxema 00pa3oBaHUSI IYKapHUOT
nyTéM cumoOnoreHeza», «CucremMa KUBOM NpUpoAbD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocteitmme», «KumedHononocTHbIeY,
«IInockue 4epBU», «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuThe KU3HU B
[TAJIE030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Burne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuud pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BIIAJKHBIE MPENapaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJJIEKIIUH
UTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTUIl U 3Bepeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKH OPTraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu no u3ydeHuto aOMOreHHOTO CUHTE3a OPraHMYECKUX COSTUHEHUM B
NEePBUYHOM aTMOchepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHWE HMCKONAEMbIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUS pPaCTECHUI
Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «/3ydeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenbl 1 3agaun aHTPONOIOTMU. METOIbl aHTPOIIOJIOT U H.

CraHOBJICHME TPEICTABICHUN O MPOMCXOXKIACHUM YeJIOBEKa. PelurnosHeie
BO33peHUs. COBpEMEHHbIC HAYYHBIE TEOPUU.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBunerenbcTBa  CXOACTBA  4YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTauyus 4eaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.
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JBukymiue cuiibl ((pakTopbl) aHTPONOTeHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHotieHne OMONIOTHYECKUX U COITMABHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJAMM AHTPOIOreHe3a. PaHHHE 4YeoBEKOOOpa3Hble 00E€3bsSHBI
(IPOKOHCYJIbI) M paHHUE MMOHTHUIBI — OOIIHE MPEIKH Y€JIOBEKOOOPA3HBIX 00€3bsH U
J0/Iei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIoAeh. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUSI OpYAuH TpyAa. YeloBeK NMpAMOXOASAIIMN U NEPBBIM BBIXOJ JIOJACH
3a  mpenmensl  Adpuku. YemoBek TrelmenbOeprckuii  — 00mMA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJIOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka u NajgeoOreHOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBId OTOOp B MOIYJISIUSAX
yenoBeka. MyTalmoHHbBIN mporiecc U noauMoppusM. IlomynsuroHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckne pacel. Ilonatne o pace. bonbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHcKasi). BpeMs u myTu pacceleHus 4YenoBeKa IO IUIaHETe.
EnuHcTBO  4yenmoBeyecknx — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YeoBEKa K pa3HbIM YCIOBUSIM OKpYXaroUled Cpeabl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdojoruo u
(bU3HONIOTHIO YeTIOBEKa.

MexauciuruiMHapable  MeToAsl B ¢u3uueckoi  (OMOJOTHYECKO)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPOIOJIOTHS
YEJIOBEUECKUX MOMyJsiuuid. bruocoluanbHble HCCIEOBAaHUS MPUPOAbI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeToJIbl AHTPONOJOTUNY, «['0JOBHOM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNneT dYeloBeKa M CKEJNeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBD», «J[BHKYIIUE CUJIBI AHTPONIOTEHE3a», « IBOIIOLUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek
NPSIMOXOAIIMIY, «JleHncoBCkui yenoBek» «Heannepranbsuby, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUHN YEIIOBEKA», «Packl UeioBeKkay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MPEeAMETOB MaTepuaIbHOU
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoaykuuud (dotorpaduu) KapTHH C
MU(POJIOTUYECKUMU U OMOJIEHCKUMH CIOK€TaMHU TPOUCXOXKACHUS YeNOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKENET YeJI0BEeKa, MOJIEIb
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yeperna 4eJOBEKa W 4Yepena IIMMIAaH3€, MOJENb KHUCTH YEJOBEKa M KHUCTU
LIMMITaH3€, MOJENH TOPCa MPEAKOB YEIIOBEKA.

Jlabopatopnass pabGora «J3ydyeHne OCOOEHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne SKOJIOrMUECKUX aJalTalNil YEIIOBEKay.

Tema 6. Dxkojorus — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HA/IOPraHU3MEHHBIX CHCTEM C OKPY/KAKOLIeH cpeoi

3apoxaeHre U pa3Butue skojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenbsl u 3amaun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonbl 3kosoruu. IlosieBble HaOMOAEHHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpOAHbIE W JIabopaTopHble. MoJEnMpoBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIHN, peTHOHAIBLHBIN U TJI00ATbHBIIH.

3Ha4YE€HHE DOKOJOTMYECKHX 3HAHMM I 4YeJIOBEKa. OKOJOTMYECKOE
MHPOBO33pDEHNE KaK OCHOBA CBS3E€M 4YeNoBedecTBa ¢ mpuponor. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEIECHUS.

JleMoHCTpauumn

[Toptpetsr: A. I'ym6onear, K. ®@. Pynee, H. A. CesepiioB, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunel n cxemul: «Pas3nensl skomorum», «MeToapl sKomorum», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEN CPEIBI».

JlaGopaTopHas padora «3yuenne METOJ0B DKOJIOTHYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKoJIorHYecKre (PaKkToOpbl U 3aKOHOMEPHOCTH UX naenctus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTPOINOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBHUS dKoJornueckux ¢akrtopos. [Ipasuno muaumyma (K.
[npenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE W CTCHOOHMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKkonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3MBbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHMI M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUrHajgbHas poJib CBETA.
doTonEepUOaU3M.

Temneparypa kak oskonorumdyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIraHU3MBI.

Bnaxnocts kak skonormyeckuil (axtop. IlpucmocoOnenust pacteHuid K
NoJIIepKaHU0 BoJgHOro OanmaHca. Knmaccudukaiusi pacTeHHM MO OTHOIIEHHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.
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Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIHAs, MMOYBEHHAs,
IyOMHHAs ~ TOATIOYBCHHAs,  BHYTpUOpPraHW3MeHHas.  DU3NKO-XUMHUUYECKHE
0COOCHHOCTH cpeji oOuTaHusi opraHu3MoB. llpucmocoOneHuss OpraHu3MOB K
YKU3HH B pa3HBIX CpeJiax.

buonornueckne putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roIUYHbIE PUTMBI. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HMU.

Kusznenusie @opMbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie POpMbI pacTEHUMN: EPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI IKUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buotnueckne (hakTOpBHL. Bunpr  OMOTMYECKMX ~ B3aUMOJCHUCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, kooreparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue,  (Qopuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [[puHIMT KOHKYPEHTHOTO UCKITIOUCHHUS.

JlemoHcTpanuu

Tabmuubr u cxembl: «JKkonorudyeckue QaxTopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DHU3MONOTMYECKUE aJanTaluuu
KUBOTHBIX», «Cpempl O0OWTaHWS OpraHu3MoB», «buojOrHYecKne pUTMBDY,
«Kuznennole  Gopmbel  pactenmity, «KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKocHUCTEMA HIMPOKOJIUCTBEHHOIO JIeca», « IKOCUCTEMa XBOMHOIO Jiecay, «Llenun
NUTaHus, «XulHuuecTBoy, «llapasutuzm», «KonkypeHuus», «CumMOno3y,
«KoMMmeHcanuzm».

O6opynoBanue: repbapund pacTeHUW W IKUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUAIO PA3IUYHBIX DJKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOIIOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMK TEIJIOJIFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PACTEHUM, uydesia NTUIl U 3Bepeld, repOapuu
pacTeHul, OTHOCSMMXCA K TUrpoduTaM, Kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJICKIIMHA KHBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeiax,
repObapud M KOJUICKIIMM PACTEHUN U JKUBOTHBIX, OOJIaalONIUX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYaCTBYIOIIUX B PA3JIMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTtopnasi padora «BpisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIUSIHUIO CBETAY.
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JlaGopaTopnass pabGora «BpisBIeHHE TPUCTIOCOONCHUNA OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHHA U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISIIMH

OKOJIOTUYECKHE  XapaKTePUCTUKHU  TOIMYJIALHH. [Monynsimua  kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpelibl, (hU3HUecKUX O0aphepoB U
0COOEHHOCTEW OMOoJIOrHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUU: YHCICHHOCTb, IUIOTHOCT,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, IPHUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKoJioruyeckas CTpykrypa nonysiuud. OLeHKa YUCICHHOCTH MOIYJISIIUH.
JvHaMuKka Mmonyiasiuud U €€ peryyanus. bHoTHYecKui MOTEHUHAN MOMYJISIUU.
MopenupoBaHue JUHAMHUKU MONyIsiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBbie BbDKMBaHMS. Perynsdiuss 4YUCICHHOCTH MOMYJISIIUN: PoJib (PaKTOPOB,
3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojoOrMYecKoil HuIIe Buaa. MecrtooOutanue. MHoromepHas
MoJzenb sKkosiornueckon Humm JIx.M. XartumHcona. Pasmepbl 3konorundeckou
HuM. [loTeHunanpHas U peain3oBaHHAs HULIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJIEHUS W MWIpaluil JKUBOTHBIX. bHonormyeckue
WHBa3UH YyKEPOJIHBIX BUIOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «DKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIIANY,
«IIpocTpaHcTBEeHHast  CTpyKTypa mnonyisium», «Bo3pacTHble  NMHUpPaMHJIbI
nonynsiuun», «CKOpPOCTh  3aceleHusi TOBEPXHOCTH 3eMJIM  pPa3IMYHbIMU
opranuzMamun», «Mogeib 3kosiornaeckon Humu k. M. XatunHcoHay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUH K
PAaCCEJICHUIO.

Tema 9. Iko10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsS3u MeExXIy
OpraHu3Mamu B OMOIIEHO3E.

OkocucrteMa kak OTKpbiTasi cucrema (A. JIx. TeHncinu). OyHKIHMOHAIBHbBIC
OJIOKM OpraHM3MOB B DKOCUCTEME: IPOIYLEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue 1nenu u ceru. AOUOTHUECKHE OIOKH
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skocucteM. [TouBbI ¥ MBI B 3KOCUCTEMaX. KpyroBOpOT BEmIeCTB ¥ TIOTOK YHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca uw  mpoaykuus.
DKOJIOTHYECKHUE TUPaAMUIbI YUCEN, 0MOMAacChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @ayxmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIleccuu. [lepBuuHbIE U
BTOPHYHBIE CYKIIECCHM W WX TMPUYUHBL. AHTPOIOTCHHBIC BO3JICHCTBHUS Ha
cykueccuu. KnumakcHoe coobmiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIICCTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U PeK. DKOCUCEMbl MOpel U
0Kearos. Ixocucmemovl MYyHOp, 1eco8, Cheneti, nyCmbitb.

AHTpOTIOTEHHBIE HKOCHUCTEMBI. ATpOdKOCHCTEMA. ATporeHo3. Paszmuuus
MEXK]Ty aHTPOIIOTEHHBIMH U MPUPOTHBIMHU IKOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojackas
bnopa u ¢ayna. CuHaHTpomuzaiusi Tropojckoil ¢ayHbel. buonoruueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 hyHKYUOHUpOosanuu 3kocucmem. IlepeHOC SHEPTHH U BEIICCTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanusmol 8030elicmaus 3a2psA3HeHul pAa3HbIX munoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUs.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIxk. Tencnu.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«Ilenu nutanus (macTOUIIHAS, AETPUTHASN)», «IKOJIOTHUYECKAS MUPAMUIA YUCET,
«IKonorudeckas mupamMuia OMOMaCChl», «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O06pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHre jeca mocie
noxapa», «9Kocucrema 03epay», «ArpouneHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUu B arpoueHo3ey», «[Ipumepsl ypOboskocucTem».

O6opynoBanue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTUI U
3Bepeit, repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBD».

32



JlaGopaTopnas paGora «l3yuenue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHsi «DKCKYpCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcHsl «IJKCKYypCHsl B arpo3KocucTeMmy (Ha MOJe WM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buocdepa — obmierianerapHasi o0ojiouka 3eMIIHM, TJI€ CYUIECTBYET WIIH
CyIIECTBOBaJa >KM3Hb. PazBuTHe npejacTaBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenune B. U. Bepuanckoro o 6uochepe. Obmactu 6mochepsl u €€ cocra. JKupoe
BEILECTBO OHOchephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
ri106abHOM PKOCcHCTeMBbI. JnHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a30Ta). PUTMHUYHOCTE sSIBIICHUN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIEC U IIIMPOKOJIMCTBEHHBIE JIeCa, CTETH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUAJA U
onocdepHbIX PYHKIUH.

JlemoHcTpanuu

[Toptpetsi: B. . Bepnanckuid, 3. 3rocc.

Tabmuubr u cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azoTa B mpuUpoe»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuCIOpoJa B TPUPOACH,
«KpyroBopoT Boabl B mpupojie», «OcHOBHBIE OMOMBI cyminy, «Knumatnueckue
nosica 3emsn», «TyHnpay, «Taitray, «Cmemanubiii jgecy», «lLIupokonrcTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbinsay, « Tponudeckuii jiecy.

O6opynoBaHue: repOapun pacTEHUNM pa3HbIX OMOMOB, KOJIJIEKIIMHN KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIas cpeaa

DKOJIOTUYECKHE KPU3UCHI M UX NpuuuHbl. Bo3melicTBue dYenoBeka Ha
ouochepy. 3arps3HeHue BoO3mymHOW cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue Kiumara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacubie xuHuru. Ocobo oxpansembie mnpupoanbie Tepputopun (OOIIT).
boranuyeckue casibl ¥ 300J10TUYECKUE TTAPKHU.
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OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanmonansHO€  MPUPONOMOIB30BAHUE U COXpaHEHHE  OHMOJIOTMYECKOTO
pazHooOpa3ust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €r0 BEPOSTHBIE MOCIEACTBUS.

Pa3BuTHEe METOJOB MOHUTOPUHIA PA3BUTHS ONACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemuvle UCCIe0068aHUus nepexooa K pecypcocbepecarowen u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, obecneuugaroujue O00Cmyn K
uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OCHOBbL
IKopeabuIumayuyu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix sKocucmenm.

JleMoHCTpanumn

Tabmuubl u  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpszHeHue nouBb», «llapHukoBbid  3ddexr»y, «Ocobo
OXpaHseMbIC PUPOTHBIE TEPPUTOPUNY», «MOJEIH YIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxpaHsSEeMbIX pAaCTEHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM 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 MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
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, HCTOPUYECKUMH 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 CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI 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 TPAKIAHCKOMN MO3UIIMK 00YyYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KYJIbTYPHBIMUA HEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUHM CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunou, ropaoctu 3a cBOW Kpal, CBOW PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cynb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHNS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;
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MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIbHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHMSI;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);
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AKTUBHOE  HENPUATUE JEUCTBUM, NPUHOCAIIMX BPEH  OKPYXNKaAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIBHOCTH AKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH W MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPoOJIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PEeCypCHbie  MPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUM OWOJOTHYCCKUX 3HAHUN B IENISIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONbh30BaTh TOJydyaeMble 3HAHUS MJIs aHaliu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO WCIOIL30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;
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TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOW MPAKTHUKE.

B pesynprare wu3ydyeHus OHMOJOTMM Ha YPOBHE CpPEIHEro 0OILero
oOpazoBanus y oOydaromerocs OyayT chOpPMHpPOBAaHBI TO3HABATEIbHBIC
yYHUBEpCalbHbIe yUeOHbIE AEICTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUECOHbBIE
NEUCTBUS, PEryJsTUBHbIE YHHUBEpCAIbHbIE YYE€OHbIE JACHCTBUSA, COBMECTHAs
NEeSATEIbHOCTbD.

MetanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPaMMbl CPEJHET0 OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMU y4eOHBIMU NMO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyalU3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccUu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas IMAapaMeTpbl M KPUTEPUM HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUI
YKABOW MPUPOJIBI;
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CTPOUTH JIOTMYECKHE PAaCCYKIAEHUs (MHIYKTUBHbIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

IIPUMEHSATH CXEMHO-MO/ICIJIbHBIE CpelCcTBa TUIS IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIrMYECKHX OOBEKTaX, a
TaKK€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
L[EJISIM, OLICHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUIEHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BHIBI JESITENBHOCTH M0 MOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTyMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpPbl U KPUTEPUHU PEIICHHUS;

aHAJM3UPOBAaTh IMIOJYYEHHBIE B XOAE PEUICHUA 3aJadyd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LEJICHANIPABICHHBIA MMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYI0 U MPAKTHUYECKYI0 00JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;
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BBIIBUTAaTh HOBBIE HJEU, NpeiaraTh OPUTMHAIbHBIE MOIXOAbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAay4YHO-IIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiX H
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOU I BBINOIHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (OpMY  IPEACTABICHHUS
ononornyeckod uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ovonornyeckor MHPOpMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0menme:

OCYILIECTBISATh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCThH TMO3MIIUNA APYTUX YUYACTHUKOB
JMajiora Ui TUCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIA/I€Th Pa3IMYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJEHCTBUS, NOHUMATH
HaMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOppPEKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

41



2) coBMeCTHasl 1esITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI IpH peNIeHUN OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIlICHUN Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,
pacmpenenarb pojaud ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IUUHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpoOOJIeM M HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;,

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JacCTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BJIQJIeTh  HAaBBIKAMU  [O3HABATENbHOM  pediekcuu Kak  OCO3HAHMS
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCUM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS II0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX IIPH aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ PEe3yJIbTaTOB
NEATEIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JPYrOro 4eloBeKa.
HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npoduibHOro  oOydeHust  oOydaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI 1O
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. [IpenMeTHble pe3ynabTaThl MPEICTABICHBI IO
rojiaMm U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  PEIICHHH TpolJieM  paruoHaJIbHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYeCKHMX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONIE OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKHUE TEOPUHU
(knetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHast T€OpHs
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o wueHrtpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUS], YUCTOThI TaMeT,
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HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX PSAIOB B
HaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBunosa), IIPUHLATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJIOICHNE, DKCTICPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, UEJIOBEKA, IPOIIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKHUX
IIPOLIECCOB: 0OMEHa BeHIeCTB (MeTaboIn3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€H03a, TaMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATBHOTO  Pa3BUTHS  OpraHn3mMa  (OHTOTEHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpPTaHOWJAMH KICTKH W HX
GYyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M WX (QYHKIUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPraHOB y pACTEHUM, >KMBOTHBIX M YEJOBEKa U HUX
GYHKIASIMH, MEXKIYy CHUCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY OSTallaMH
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IMKJIa U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISABJIATh OTIMYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIhCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,;

YMEHHUE pelIaTh OMOJOTHYCCKUE 3a0a9H, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIICTYEMbIMU OMOJIOTHYSCKUMH MPOIIECCAMU U SIBJICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE pPadOThI, COOMIOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh HX OKCICPUMEHTAILHBIMU
cpenctBamu, GOpMyIHpys 1elb MCCIEIOBaHUS, aHAJU3UPOBATH IOIYUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B Yy4e€OHO-UCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
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nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pPE3yJbTaThl HAa  YYEHUYECKHX
KOH(EpEeHIINSIX;

YMEHHE OIICHUBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUI B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOZIOTBOPEHHE, HANpPABIEHHOE M3MEHEHHE T'€HOMa M CO3JJaHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOP Oyaylieill mpodecCHOHAIBHOM
JeSATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIN
MHTEpEC, HAIllPaBJICHHbII HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IpOAODKEHHE OWMOJIOTMYECKOTO O00pa3oBaHWsT B  OpraHU3alUAX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 11
Kaacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B ITO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npo0OyieM 4YeloBeYecTBa, a TaKkKe B PEIIEHUH BOMPOCOB PALMOHAIBHOIO
PUPOOTOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIJAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpeNeNieHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralonuX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOPUU
(oBomrormonHas teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPHUs YBOJIIOINN), YICHHS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus [[x. Xapaum m B. BaiinGepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBwna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMuJibl 3HEpruM), runoressl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWI,
WCITOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOIIOJICHUE, SKCIIEPUMEHT), CII0CO0aMU BBISBJICHUS U
OIICHKH aHTPOITOTCHHBIX H3MECHCHU B IPUPO/IE;

YMEHUE BBIJEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHOTEOLEHO30B,
KOCUCTEM H Omocdepbl, CTAOMIM3UPYIOMIETO, IBIXKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIONIaTPUUECKOTO u CUMIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIITUX CHJI SBOJIONNUN HA TEHO(POH T TIOMYJISIUH,
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MPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUS HANIPABICHUIN
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKAYy TPOIECCAMHU SBOJIOIUH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENbHbIE  TPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOICHHOCTh BHAOB K cpejle oOuTaHus, abHOTHUYECKUX M OHOTHUYECKHUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aUMOCBSI3€M OpraHU3MOB B  COOOIlECTBaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEJIbl OOMTaHUS, €INHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs] MHOroo0Opasusi BHUIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MIPUPOJIBI U YEIOBEUECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 3a]]a4H, BBISBISTH TPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH MPOLIECCAaMU U SIBICHUSMH, J€TIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiIa npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPSITh MX OKCIEPUMEHTAITBHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHbIX OOILECTB, U
nyOdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CIOco0ax MpeaoTBpalleHUs
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayuied mpodeccuoHaIbHON
JESITEIIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOrO XO3AWCTBA, IMHILIEBOM
MPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATENBHBI WHTEPEC, HAIMpaBJICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTByWOIIEH mpodeccun U MPOJIOJDKCHHE
OMOJIOTMYECKOT0 00pa30BaHUs B OpPraHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOIO U
BBICIIIETO 00Opa30BaHUAI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonnuecTBo wacos DJIEKTPOHHBIE
HaunmenoBanue OcHOBHBIE BU/IbI
Ne = o (umdposrie)
pas3zesnoB U TeM 3 - - JeSITEIbHOCTH
n/n ° & £ £ 2 OCHOBHOE coJep:KaHKe 6 o0Opa3oBaTellbHbIE
IPOrpaMMbI o S ¥ o 5 o0yJaromuxcs
3 3 %¢ & =9 pecypcsl
aa] M 2 a B o e
CoBpeMeHHast 6uosiorus — PackpbIBaTh copeprkanue
KOMIUIEKCHas Hayka. KpaTkas TEPMUHOB U ITOHATHUM:
UCTOpUSI pa3BUTHSI OMOJIOTHH. Hay4HOE MHPOBO33pEHUE,
Bbuonornyeckue Hayku u Hay4Has KapTUHA MUPA,
U3y4aeMble UMU NIPOOIIEMBI. HaY4HBII METOJI, TUIIOTE3a,
OyHIaMeHTaNbHbIC, IPUKIIATHBIE | TEOPHS, METOIBI
Y [TIOUCKOBBIE HayYHbIE HCCIIEJOBAHUSL.
UCCIIEI0BaHMsI B OMOJIOTHUH. XapaxkTepu3oBaTb OHOJIOTHIO
3HavyeHue OUOJIOTHH B KaK KOMIUJIEKCHYIO HayKy, e€ bubnuotrexa [IOK
1 buomorus kak Hayka 1 (bopMHUPOBaHUN COBPEMEHHOM MECTO U POJIb CPEIH APYTUX https://m.edsoo.ru/7f
€CTECTBEHHO-HAYYHOU KapTHUHBI €CTECTBEHHBIX HayK. 41c292
mupa. [Ipodeccun, cBsizaHHbIE C OneHuBaTh poib
Ouosiorueil. 3HaueHre OUOJIOTUH B | OMOJIOTMYECKUX OTKPBITUH U
MPaKTHYECKOH NeSTETbHOCTH WCCIIC/IOBAaHHH B Pa3BUTHU
YeJI0BEKa: MEIUIIMHE CETbCKOM HAYKU ¥ IPaKTUYECKOH
XO3AHCTBE, MPOMBIIIUIEHHOCTH, TEATeTBHOCTH JIIOCH.
OXpaHe MPUPOJIBL. [Tepeuncasats npodeccun,
CBSI3aHHBIE C COBPEMEHHOMN
Ouosoruei.
JKuBble cucTeMbl Kak IpeaMeT PackpbIBaTh conepkaHue
u3ydeHus ounonoruu. CBoiicTBa TEPMUHOB U NOHSTHI: )KABast
KHUBBIX CUCTEM: €IMHCTBO cucTema, HJIEMEHT, Bubmuorexa [JOK
JKuBble cuCTEMBI U HX
2 Hayente 2 XHUMHYECKOTO MOJICHCTEMA, CTPYKTYPA; https://m.edsoo.ru/7f
COCTaBa, JUCKPETHOCTb U OTKPBITOCTD, BBICOKAsI 41c292
[IEJIOCTHOCTD, CIIOKHOCTh H YIIOPSIIOYEHHOCTD,
YIOPSI0OYEHHOCTb CTPYKTYPBI, YIIPaBJIIEMOCTb,
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OTKPBITOCTb, CAMOOPTaHU3aLMs,
CaMOBOCIIPOU3BEICHHE,
pa3apaKuMOCTb, U3BMEHYMBOCTb,
POCT M pa3BUTHE.
ITpoueccsl, npoucxoasiue B
JKUBBIX CUCTEMAX.
OcHOBHBIE TPU3HAKHU JKUBOTO.
Kuzsb kak Gpopma
cymecTBoBaHus Marepun. Hayku,
M3Y4aoIlye )KUBbIE CUCTEMBI Ha
pa3HbIX YPOBHIX OpraHU3alUu.
N3yuyenune KUBBIX CHCTEM.
Metobl OMOIOrHUECKON HAYKH.
Hab6nronenue, uamepenue,
DKCIEPUMEHT,
CUCTEMAaTH3allMsl, METaaHaIIu3.
ITonsiTrie 0 3aBUCUMON U
HE3aBUCUMOM NIEPEMEHHOM.
IInanupoBanue
skcnepuMenTa. [loctanoBka u
nposepka runores. Hynesas
runore3a. [TonsTue BEIOOpKH U €€
JI0CTOBEPHOCTH. Paz6poc
B OMOJIOTUYECKUX JaHHbIX.
OneHka 10CTOBEPHOCTH
MOJIyYEHHBIX PE3yIbTaTOB.
ITprunHbI HCKaXKEHUS
PE3yJbTaTOB 3KCIIEPUMEHTA.
[ToHsITHE CTATUCTUUECKOTO TECTA.
[TpakTuueckas pabora
«Mcnonb3oBaHKe pa3IU4HbIX
METOJIOB MPHU U3YUEHUU KUBBIX
CUCTEM.

HUEePAPXUYHOCTb.
XapakTepus3oBaTh CTPYKTYPY
M CBOMCTBA JKUBBIX CHCTEM,
OTIUYHS XUMHYCCKOTO
cocTaBa O0BEKTOB KUBOU U
HEXXHUBOW MPUPO/IbI, 001N
MPUHIIMI KJIETOYHOH
OpraHu3alMH KUBBIX

CHCTEM.
CpaBHHBaTh OOMEHHBIC
MPOIECCHl B HEKUBOU U
KUBOH IIPUPOJE; PACKPHIBATH
CMBICII peaKIui
MeTadoJI3Ma.
OOBACHATH MEXaHU3MBI
CaMOPETYJIAINH KUBBIX
CHUCTEM Pa3JIUYHOTO
HMepapXUuecKoro ypoBHs;
pacKpbIBaTh CyTh IPUHIIUIIOB
IMOJIOKUTEILHON B
OTpHUIATENFHON 00paTHON
CBSI3H.
AHanu3upoBaTh CBOICTBA
CaMOBOCIPOU3BEICHUS, POCTA
"
Pa3BUTHUS OPTaHU3MOB.
PackpsiBath conepxanue
TEPMUHOB U TTOHATUN: 0OMEH
BCIIECTB U
MpEeBpaIICHIE YHEPTUH,
CaMOBOCIIPOU3BEICHNUE,
caMOperyJiius, pa3BUTHE,
KU3Hb, HAYYHBIN (aKT,
Hay4HBIH METOJI, TTpolema,
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TUIIOTE3a, TEOPUs, TPABUIIO,
3aKOH.

[lepeuncnars npu3HaKu
JKABOT0. XapaKTepU30BaTh
OCHOBHBIC YPOBHU
OpraHu3alMK KUBBIX CUCTEM
M1 METOJIbI OMOJIOTHYECKUX
HUCCIICIOBAHUIM.

OnuceiBaTh 0COOCHHOCTH,
XapaKTEePHBIE JIJI51 KAXKI0TO
YPOBHSI OpraHU3aluu
JKHBOTO.

Ha3piBaTh Hayku, u3yyaromiue
YKUBBIE CUCTEMbI Ha Pa3HbBIX
YPOBHSIX

OpraHu3aIiu.

CpaBHUBATH MEX]1y CO00I
YKUBBIE CUCTEMBI PA3HBIX
YPOBHEU

OpraHu3aluy U
MIPOUCXOASIINE B HUX
nporeccol.Iloka3pIBaTh posib
TUIIOTE3 U TEOPHil B
(hopMHUPOBAHUH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUpa

buonorus kieTku

0.5

Knerka — cTpykTypHO-
GyHKIIMOHAIbHAS €IMHULIA
*KuBoro. Mcropus OTKpbITHS
KIIETKH.

Pa6otsl P. I'yka, A. JIeBeHryka.
Knerounas teopus (T. lLIBans,
M. lneiinen, P. Bupxos).
OCHOBHBIETIONOKEHHS

COBPEMEHHOM KJIIETOUYHON TEOPHH.

PackpeiBath conepxanue
TEPMUHOB U ITOHATHUH:
KJIETKA, OPTaHeIbI,
3YKapuOTHl, TPOKAPUOTHI,
BHUPYCBI, IUTOJIOTUS
(xknerouHas OMoJIOTHA),
KJIETOYHAs! TEOPHUSL.
XapakTepu3oBaTh OCHOBHBIE
ATanbIPa3BUTHUS LIUTOJIOTUN

but6mmoreka [IOK
https://m.edsoo.ru/7f
41¢292
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MeTo/1bl MOJIEKYISIPHOM U
KJIETOYHOU OMOJIOTHH:

MUKPOCKOIIHS, Xpomarorpadus,

ANIEKTPOOope3, METO,T MEUCHBIX
aToMoB, nuddepeHuanpHoe
HEeHTpU(yrupoBaHHE,
KYJIbTUBUPOBAHHE KIICTOK.
H3zyuenue ¢puxcuposannvix
K1emoK. DNEKTPOHHAs
MUKpockonusi. Kougokanvras
MUKpockonusi. Bumanvhoe
(npudsicusHenHoe) uzyueHue
KJIEMOK.

[TpakTuueckas pabora

((HSy‘ICHI/Ie MCTOA0B KJICTOYHOU

ouonoruu (xpomarorpadus,
anekTpodopes,
nuddepeHnranibHoe
neHtpudyruposanue, [1LP)»

KaK HayKu U e€ opopmieHue
B KJICTOYHYIO OHOJIOTHIO.
IToka3biBaTh BKJIa]] yUEHbBIX-
OMOJIOTOB B U3yYEHUE
KJIETOYHOT'O CTPOCHMUS
OpPraHU3MOB.

[lepeuncnsiTb OCHOBHBIE
ITOJIOYKEHUS KIIETOYHOU
TEOPHH, 00BACHATH €€ POJib B
(hOpMHUPOBAHUH €CTECTBEHHO-
Hay4YHOH KapTHUHBI MHpA.
[IpuBOAUTH NOKA3aTEIBCTBA
POJICTBAa OPraHU3MOB

C UCIIOJIb30BaHUEM
MOJIOKEHU

KJIETOYHOU TEOPHUH
PackpbIBaTh conepkaHue
TEPMHUHOB U ITOHATHUM:
MUKPOCKOIIUPOBAHHUE,
IIPUTOTOBJIEHUE CPE3OB,

g depeHmaIbLHoe
OKpalIuBaHUeE,
xpomarorpadus,
aneKTpodopes, METO
MEYEHBIX AaTOMOB,
HeHTpU(yrupoBaHue, METO.T
KYJIBTYpBI KJIETOK M TKaHEH,
MEeTOJ peKOMOWHAHTHBIX
JIHK.

XapakTepru30BaTh OCHOBHBIE
METO/]Ibl U3yUYEHUSI JKUBON
TIPUPO/IBL.

I'oTOBUTH BpEMEHHBIE
MUKpOTpEenaparsl,

50




XuMuueckas
OpraHu3alus KIETKU

10

XHUMHYECKHI COCTaB KJICTKH.
Makpo-, MUKpO- 1

YJIBTPaMHUKpOdJIeMeHThI. Boa u eé
POJIb KaK pPacTBOPUTEIIS, pEareHTa,

ydactue
B CTPYKTYPUPOBAHUU KIIETKH,

TeIIopery . MuHepaabHbIe

BEIIECTBA KJIETKH, UX
Ouonoruydeckas poib. Poib
KaTHOHOB U aHMOHOB

B KJICTKE.
JemoncTpanumn
JInarpammsl: «Pacripenenenue
XUMHUYECKUX DJIEMEHTOB B
HEKHUBOUN IPUPOJIEY,
«Pacnipenenenne XUMUYECKUX
AJIEMEHTOB B JKUBOU IPUPOIEN.
CtpykTypHast OMOIOTHSA:
OMOXUMUYECKHE U
Oouou3nUecKne NCCIeTOBAHMS
COCTaBa U MPOCTPAHCTBEHHOU
CTPYKTYpbl OMOMOJIEKYI.
Mooenuposanue cmpykmypul u
@yHKYULL OUOMONEKYTL U UX
Komniaekcos. Komnvromepnuiu
OU3AUH U OP2AHUYECKULl CUHME3
OUOMONEKY U UX HENPUPOOHBIX

aHano2os

paccMaTpuBaTh UX

B CBETOBOM MUKPOCKOII U
JIeJIaTh ONHCaHUE.
OOBsCHATH U COOIIOATH
IIPaBUJIa TEXHUKH
MHUKPOCKOIIMPOBAHUS

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHU:
AJIEMEHTHI-OMOTeHBI, U0,
BOJIOPOJTHAS CBSI3b,
TUIPOPUIBHOCTD,
ruipooOHOCTE, TYprop,
MUHEpPAJIbHbIE BELIECTBA,
OydepHbIe CUCTEMbI, aHUOHBI,
KAaTHOHBI.
[lepeuuncnarbs oco6eHHOCTH
XMMHUYECKOI'0 COCTaBa
KJIeTkd. Paznuaare mMakpo-,
MUKPO- U
YIBTPAMHUKPOIIEMEHTHI,
BXOJIALIME B COCTAB KUBOTO U
UX pOIlb

B OpraHu3Me.
XapakTepus3oBaTh CTPOCHHUE U
CBOMCTBABOJIbI; O0OBICHATH
MPUYUHBI €€ 0COOBIX CBOMCTB
1 QYHKIMH B KJIETKE.
[Toka3pIBaTh pOJIb KATHOHOB U
AHUOHOB B 00ECIICUECHUH
IIPOLIECCOB
KHU3HECSATEIbHOCTH
(ocMoperynsiiusi, co3gaHue
MeMOpaHHOTO TIOTEHIIHATIA,
perynsnus paboTsl OEIKOB),

bubnmmorexa LIOK
https://m.edsoo.ru/7f
41¢c292
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CrpoeHure u QyHKINH
KIIETKH

THIIBI KIETOK: DyKapHOTHYECKAast 1
npokapuoTuyeckas. CTpyKTypHO-
(GyHKIIMOHAIbHBIE 00pa30BaHMs
KJIETKH.

Ctpoenue mpoKkapuoTUIeCKOn
kietku. Kinerounas creHka
OakTepuil U apxeil.

Oco0eHHOCTH CTPOEHHUS
reTepoTpopHO 1 aBTOTPO(HOM
MPOKAPUOTUYECKHX KIIETOK.
MecTo 1 ponb IpOKapuoT B
ouonenozax. Ctpoenue u
(GyHKIIMOHUPOBAaHUE
HYKapHOTHUECKOM KIIETKH.
[Tnazmarnueckas memOpaHa
(mnazmanemma). CTpyKTypa
I1a3MaTHYeCKON MEMOpaHBI.
TpaHcnopT BelecTB yepes

paboThl Oy(EepHBIX CUCTEM.
YcranaBinuBaTh B3aMMOCBS3b
CTPOEHUS

1 QYHKIIMU HEOPTaHUYECKUX
BellecTB KieTKuPackphiBaTh
CoJIepKaHuE TEPMUHOB U
MOHATHI: MOJETMPOBAHUE,
KOMITBIOTEPHBIN THU3aiH.
[Tepeuuncnars
MIEPCIICKTHBHBIC
HAIPaBIICHUS HAYYHBIX
HCCIIEA0BaHUI

B CTPYKTYpPHOI OMOJIOTHH,
pPacKpbIBaTh WX 3HAYCHUE IS
MEIUIMHBI U CETLCKOTO
XO03SICTBA

PackpsIBath conepxanue
TEPMHUHOB U MTOHATHM:
MIPOKapUOTHYECKas KIIETKa,
KJIETOYHAs! CTEHKA, MypEuH,
(hoTOCHUHTETHUECKIE
MeMOpaHbl, (h1aresuiuH.
XapaxTtepuszoBarb Gpopmy 1
pa3Mepsbl IPOKAPUOTUYECKUX
KJIETOK; (DyHKIIUU
TEHETUYECKOT0 anmnapara
poKapuoT. ONUCHIBATH
nporecc crnopooOpa3oBaHus,
OTMEYaTh €ro 3HauUeHue s
BBDKUBAHM OakTepuil Ipu
YXYIIICHUU yCIOBHI
CYLIECTBOBAHHS.

OnuceIBaTh pa3MHOXKEHUE
pokapuoT. OLeHnuBaTh

but6mmoreka [JOK
https://m.edsoo.ru/7f
41¢292
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1a3MaTHYeCKy0 MEMOpaHy:
NacCUBHBIN (U dy3us,
obneruénnas nuddysus),
AKTHUBHBIHN (IEPBUYHBIN U
BTOPUYHBINA aKTUBHBIN
TPaHCIIOPT).
[TonynpoHuiiaeMocThb
meMmOpanbl. PaboTa nHaTpuii-
KaJIMEBOr0 Hacoca. DHIOIUTO3:
MUHOIIMTO3, (harouTo3.
Ok3o1uTo3. Knerounas creHka.
CrpykTypa 1 yHKIUU
KJIETOYHOW CTEHKH PaCTEHUH,
rpuooB.
JlemoHCTpanuu
Tabaune! u cxembl: «CTpoeHue
AYKapUOTHUECKOH KIICTKU,
«CTpoeHue )KUBOTHOM
KIeTkn»,«CTpoeHue
PaCTUTENBHOU KIIETKN».
O6opynoBaHme: CBETOBOI
MHUKPOCKOIT; MUKPOTIPEnapaThbl
PaCTUTETbHBIX, )KUBOTHBIX
KJIETOK.
[TpakTudeckas pabota
«M3y4yeHne CBOMCTB KJIIETOYHOM
MemOpanb [{uTomnnazma.
[uto3omb. [{uTockener.
JIBUKEeHHE IUTOTIA3MBI.
OpraHou/ibl KJIETKH.
OnHomMeMOpaHHbIE OPTaHOUIbI
KJIETKU: SHI0IUIa3MaTHYeCcKast

cetb (DIIC), ammapar ['onbaxwy,

JIN30COMBI, UX CTPOCHHUE U

MECTO U POJIb IIPOKAPHOT B
ouorneno3ax. PackpbiBathb
cojiep>KaHue TEPMUHOB U
IIOHATHUN: IIJIa3MaTHYeCKast
MeMOpaHa (T1a3mMajiemMma),
KHUJIKOCTHO-MO3an4Has
MoJieJb, MEMOpaHHbIE OeKU
(mepudepuueckue,
WHTETPAJIbHBIE),
IIIMKOKAIIUKC, TUQPy3us,
0CMOC, aKTUBHBII TPaHCIIOPT,
SHJIOLMTO3, (ParonuTos,
MUHOLUTO3, 3K30LIUTO3,
KJICTOYHAs CTEHKaA,
IJ1a3MO/IECMBbI, CUMILIACT.
XapakTeprus3oBaTh
0COOEHHOCTH CTPOCHUS U
(GYHKIIMHM 3 YKapUOTUYECKOM
KJICTKH; TPAHCIIOPT BELIECTB
gepe3 MmIa3MaTHIECKYI0
MeMOpaHy: MacCUBHBIN U
aKTUBHBIN TPaHCIIOPT;
paboTy GeJIKOB-KaHAJIOB;
paboTy HATPHIT-KATUEBOTO
Hacoca; CTPYKTypy U
(GYHKINU KIETOYHOU CTEHKH
pacTeHui
U rpuboB. XapakTepu3oBaTh
THUIIBI KJIETOK
DYKAPHOT: paCTUTEIbHAS,
’KMBOTHAsI, IpHOHas.
CpaBHUBaTh MEXTy CO00M
CTpOEHHE U
KHU3HEIEATSITHHOCTh
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byukun. Bzaumocss3pb
OJIHOMEMOpaHHBIX OPTAaHOUIOB
kieTku. CTpoeHue
IPaHyJIIPHOTO PETUKYJIyMa.
Mexanuzm nanpasnenus 6e1Kos 6
IIIC. JleMoHCTpanuu
Ioprpertst: K. C.
MepexkoBckuid, JI. Maprymnuc.
Ta6uuipl 1 cxeMbl: «CTpoeHHE
AYKAPUOTUYECKOMN KIIETKHY,
«CTpoeHue )KUBOTHOU KIETKU»,
«Ctpoenue

pPaCTUTEITbHOM KIETKH,
«CTpoeHre MUTOXOHPU.
O6opynoBaHue: CBETOBOI
MHUKPOCKOIT; MUKPOIIPENapaThbl
PaCTUTEIbHBIX, )KUBOTHBIX
KJIETOK.

[TpakTnyeckas padora
«M3yueHue IBUKEHUS
LUTOIUIa3Mbl B PACTUTEIbHBIX
KJIETKax».

JlaboparopHas paboTa
«HWcciemoBanue miIa3sMoin3a u
JIETUIa3MOJIN3a B PACTUTENBHBIX
kierkax» HememOpaHHbIe
opra"ousl kinetku CtpoeHue n
(GyHKIIMM HeMeMOpaHHBIX
OpPraHoOMJIOB KJIETKH. PHOOCOMBI.
Anpo. O6omnouka siapa,
XpOMATHH,

KapHoIlIa3Ma, SAPBIIIKH, UX
cTpoeHue 1 QyHKIMHU. SInepHbIit
OEJIKOBBIM MaTPHKC.

YKapUOTHYCCKUX KJICTOK U
POJIb IPOKAPUOT
B OMOIIEeHO3aX
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CpaBHHTEIbHAS XapaKTEPUCTUKA
KJIETOK 3YKapHOT (pacTUTEIBHOM,
JKUBOTHOM, TPUOHOI).

OOMEH BEILECTB U
MpeBparlieHie YHEPTUn
B KJIETKE

AcCCUMUIISINS U JTUCCUMUIISALIUS
— JIB€ CTOPOHBI META0OIU3MA.
Tunsl oOMeHa BelecTB:
aBTOTPOGHBIN U
rerepoTpodHbIi. YuacTue
KHCJIOPOJIa B OOMEHHBIX
mporeccax.

DHepreTuyeckoe odecreueHme
KiIeTku: npespanieHue ATD B
0OMEHHBIX TTPOIIECCaX.
DepMeHTAaTUBHBIN XapakTep
peaKkuuii KJIETOYHOTO
MeTtabonu3ma. DepMeHThl, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
neiicrus. KopepmeHThI.
Otnuuust GepMEHTOB OT
HEOPraHUYECKHUX
KaTanu3atopos. benku-
AKTHUBATOPHI U OEIKU-
MHTHOUTOPHI. 3aBUCUMOCTh
CKOPOCTH (pepMEHTATHBHBIX
peakumii OT Pa3IM4HbIX
(baxTopoB.

[emoHcTparmmn

TaOIauIIbl U CXEMBI:
«DOoTOCHHTE3Y,
«DHepreTHUecKuii OOMEH»,
«buocunTes 6enkay, «CTpoeHue
bepmenTay, «XeMOCHHTE3Y.
OOGopynoBaHue: CBETOBOM
MHUKPOCKOIT; 000py/1I0BaHUE JJIsI

PackpsiBath conepxanue
TEPMUHOB U ITOHATUM:
0OMEH BEIIECTB
(MeTabomu3M), ACCUMMUIISIIHS
(anaboau3M), UIu
IUIACTUYCCKHII OOMEH,
TUCCUMMJIISLIUS
(xaTabonu3m), uiu
SHEPreTHYECKUil 0OMEH,
aBTOTPOdBI, TeTePOTPODEI,
aHa’pOOBI, adPOOHI,
(bepMeHTHI, aKTHUBHBII
LEHTp, CyOCTpaTHas
CHELM(PUUHOCTD,
KO(EpMEHTHI, OeJIKH-
aKTUBATOPHI U OENKu-
MHTUOUTOPBI.

[Tepeuncnarb 0cOOEHHOCTH
IUTACTUYECKOTO U
SHEPTreTUYECKOro OOMeHa B
KJIETKE; YCTaHaBJINBATh
B3aHMOCBSI3b MEXTY
IUTACTUYECKUM U
SHEPTETUYECKHUM OOMEHOM.
PaznuuaTh THIIBI OOMEHa
BELIECTB: aBTOTPO(HBIN U
reTepoTpOQHBIi.
[Toka3bIBaTh POJIb
KHCJIOPO/a B OOMEHHBIX
nporeccax.

CxemaTtuuecku u300paxkaThb

bubnmmorexa LIOK
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MPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMECHHBIX
MUKPOIIPENapaToB.
Jlaboparopnas padora
«3yueHne KaTaIuTUYECKOM
AKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHIIas3bl WK
KaTajasbl)».

Jlaboparopnas pabora
«M3yuenue pepMEeHTATHBHOTO
paclerieHusl IepoKCUaa
BOJIOpOJa

B PAaCTUTENIbHBIX U )KUBOTHBIX
KJIETKax» AHa’poOHbIE
opranu3Mbl. Busel 6poxeHus.
[TpoayKThl OPOKESHHS U UX
MCIIOJIb30BaHUE YEJIOBEKOM.
Jlaboparopnast pabora
«CpaBHEHHE NTPOLIECCOB
OpOXKEHUS U JTBIXaHUS»

cTpoeHue pepmeHTa.
Otnuuath GepMeHTHI

OT HEOPraHUYECKHUX
KaTaJIn3aTOPOB U
OTIpEeICTISATh UX POIIb

B (YHKIIHOHUPOBAHUU
KHUBBIX CUCTEM, B
MIPOMBIIIIJICHHOCTH, B
MEIUIIMHE, B TOBCETHEBHOM
KU3HH YEITOBEKa.

CTaBUTH SKCIIEPUMEHT 110
BEISIBJICHHIO
KaTaJIUTHYECKON
aAKTUBHOCTH
MEePOKCUIA3bI, AMUIIA3HI,
OOBSICHATH TOTy4YCHHBIE
pe3ynbTaThl. Y CTAaHABIUBATH
B3aMMOCBSI3b MEKIY
(OTOCHHTE30M U JIbIXaHUEM;
CBETOBOM M TEMHOBOM
peakuusMu (OTOCHHTE3A.
OreHuBaTh 3HaYEHUE
dbotocuHTE3a

IUIA JKU3HU Ha 3eMIIE.
CpaBHuBath
SHEPTeTUIECKYIO

3¢ (HeKTUBHOCTh
OECKUCIIOPOHOTO 1
KHUCJIOPOJHOTO 3TaroB
KOHEYHBIE MPOTYKTHI U
YCIIOBUS IPOTEKAHUS
peaKkurii SHEPreTUIeCKOro
oOMeHa

SHEpPreTUuecKoro ooMeHa
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Hacnencrsennas
nHpopManus u
peanmzanus €€ B KIIETKE

0.5

Peaknuu MmaTpU4HOrO CUHTE3A.
[TpuHIIMIT KOMILIEMEHTAPHOCTH
B pEaKLMIX MATPUYHOTO
cuHre3a. Peanuzanms
HACJIEICTBEHHOW NH(OPMALIUU.
I'emeTnyeckuii Kox, €ro
cBoiicTBa. TpaHCKpUIIIUS —
MarpuuHbiid cuare3 PHK.
[IpuHUMIIBI TPAHCKPUIILIUU:
KOMIUJIEMEHTAPHOCTb,
AQHTUNAPAUIETBbHOCTb,
acuMMeTpuuHOCTh. Cospesanue
mampuunvix PHK 6
IVKAPUOMUUECKOU KIemKe.
Hexooupyrowue PHK.
JemoncTpanumn
[Toptper: H. K. Komnb1os.
Tab6uuiel u cxembl: «buocunTe3
Oenkay, «I'eHeTHUEeCKUI KOO
Tpancisanus u e€ 3rarsl.
VYyactue tpancnoptHeix PHK B
OonocuHTe3e Oenka. Y CIoBHs
OuocuHTe3a Oenka.
KoanpoBanue aMUHOKHCIIOT.
Ponb pubocom B 6uocunTese
Oenka.

JemoncTpanumn

Tab6mumim! u cxeMbl: «brocuHTe3
Oenkay, «'eHeTUUEeCKHI KOI»
Cospemennvie npedcmasneHus

0 cmpoeHuu eeHos. OpraHuzanus
T€HOMA y MPOKApHOT U 3YKAPHOT.
Perynsauus akTHBHOCTH T€HOB

y npokapuoT. ['unoresa onepona

PackpeiBath coneprxkanue
TEPMUHOB U MOHSTHUH: TEH,
FEHETUYECKUN KO/, KOJIOH
(TpuUILIeT), CTON-KOOHBI,
MaTpuiia, MaTPUYHBIN
CUHTE3, TPAHCKPHIILIUS,
PHK-nonumepasa,
IIPOMOTOP, CILJIAHCHUHT,
WHTPOH, SK30H.
XapakTeprus3oBaTh peaklu
MaTPUYHOI'O CUHTE3A,
CBOMCTBA '€HETHYECKOTO
kos1a. OnuUChIBAaTh ATAIbI
TPAHCKPUIILINH U
TPaHCISALUU; YCTaHABINBATh
B3aUMOCBSI3b MATPUUHBIX
peaxkuin

B KJICTKE; CXEMaTHYECKHU
M300pakaTh MATPUIHBIE
peaKIy TPAHCKPHUTIIIUU U
TPaHCISALUU.

Pemrats Omonornueckue
3a/1a4u Ha ONpeeIeHUe
MOCJIeI0BATETLHOCTH
nykieorunos JJHK u MPHK,
MIPUMEHSISI 3HAHUS O
peakIMsIX MATPUYHOTO
CHUHTE3a, TCHETHICCKOM
KOJIE,

TIPUHITATIC
KOMILIEeMeHTapHOCTUPacKkpsI
BaTh COJICPKAaHUE TEPMUHOB
Y TIOHSITUM: TPaHCIISILIUS,
antuko0H, TPHK,

bubnuoreka [JOK
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(d. XKako0, XK. Mano).
MonexynapHuvle mexanuzmvl
9KCNpeccuu 2eHo8 y 3YKapuom.
Ponv xpomamuna

8 pezynayuu pabomol 2eH08.
Perynsiiiust 0OMEHHBIX
IIPOLIECCOB B KJIETKE.

Bupycsl — HeknieTouHbIe POpPMBI
YKU3HU U OOJIUraTHBIC apa3HThI.
Ctpoenue mpoCThIX U CIOKHBIX
BHUPYCOB, PETPOBUPYCOB,
OakTeprodaros.

Kusuennwrti yuxn JJHK-
cooepacawux eupycos, PHK-
cooeparcauyux 8Upycos,
baxmepuogacos. Obpammast
MPAHCKPUnYUs, pedepmasa,
unmezpasa.

BupycHsbie 3a601eBaHus
YeJIOBEKa, )KUBOTHBIX, PACTCHUH.
CIIM I, COVID-19, conuanbHbIe
Y MEJUIIUHCKHE TPOOJIEMBI.

amuHoauiI-TPHK-
cuHTeTa3a (Koj1aza),
nomprbocoma (IoTMcoMa).
Xapakrepru3oBaTb CBOMCTBA
TeHETUYECKOT0 KOJ1a.
OnuchIBaTh TambI
TPaHCISALUU U
CXEMaTHYEeCKH H300paxarhb
MaTpUYHBIEC PEaKIIUU
TPAHCIISAIUN.

Pemarsb Guonoruueckue
3ajauu

HAa oTpe/ieNieHNe
anTuKo0HOB TPHK,
MOCIIE0BATEIHbHOCTH
AMUHOKUCIIOT

B MOJIeKyJie Oernka,
MIPUMEHSISI 3HAHUS O
pEaKIusX MaTpUIHOTO
CUHTE3a,

T€HETUYECKOM KOJIE,
TIPUHIIATIE
KOMILJIEMEHTAPHOCTH
PackpsIBath conep:xanue
TEPMHUHOB U TTOHSITHIA:
orepaTop, OIEpPOH,
CTPYKTYpHBIC T€HBI,
IIPOMOTOP, pEnpeccop.
OnuceBaTh CTPYKTYPY
reHOMa

MIPOKAPHOT;
XapaKkTepu30BaTh padoTy
UHIYIUOETEHOTO U

penpeccuOebHOTO ONepPOHa.
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Beiaensats CTpykTypHYIO 1
PETYJIATOPHBIC YaCTH T'eHa
sykapuort. PackpbiBaTh
CO/Iep’KaHUEe TEPMUHOB U
HOHSTHI: BUPYC, BUPHOH,
CEepLECBHHA, KAIICH],
oOpaTHasi TPaHCKPUIIIIHS,
peTpoBupych, 6akTepuodar,
BUPYC UMMYHOIeHUIINTA
yenoseka (BUY),
IPUPOTHO-0YaroBbIe
MH(DEKIHHU.
XapakTepu30BaTh BUPYCHI

JKU3HeHHBIN TUKIT
KJIETKHA

KneTtounblii UK, €ro Nepruoabl
u perymsinusi. Matepdasa n
MuT03. OcobeHHOCTH
IIPOLIECCOB,

NpOTEKaIoIUX B HHTEpdase.
[TonroroBKa KJIETKH K JEJICHUIO.
[IpecunTeTnueckuit
(TOCTMUTOTHUYECKHUIA),
CUHTETHYECKUN U
ITOCTCUHTETUYECKUI
(MpeMUTOTUYECKHI) IEPHOIBI
UHTEp(Qa3bl.

JemoncTpanumn

TaGuuIbl ¥ CXEMBI:
«OKW3HEHHBIN LIUKII KIETKNY,
«Mwut03» MaTpu4Hblii CHHTE3
JIHK —

peruinkanus. [IpuHImmsI
pernkauuu JJHK:
KOMIUIEMEHTapHOCTb,
II0JIyKOHCEPBAaTUBHBIN CUHTE3,

PackpsiBath conepxanue
TEPMUHOB U ITOHATHUM:
KJIETOYHBIN ITUKJI,
unrepdaza. [lepeuncnsats
MIEPUOBI AKUZHEHHOTO
LUKJIA KIETKU U
XapaKTepu30BaTh
MIPOTEKAOIINE B HUX
npouecchl. PackpeiBath
coJiep’KaHue TEPMUHOB U
MOHATHN: pEIUIMKALs
(peaymiukanus),
KOMIUIEMEHTAPHOCTb,
aHTUIAPAIIIEIbHOCTD,
JHK-nonmumepasa,
Tenomepa, XapakTepru3oBaTh
CTPOEHHE XPOMOCOM,
KapUOTUIIOB OPTaHU3MOB.
IlepeuncnaTs NpUHIUIIBI
perukanuu JJHK u naBath
UM COJEP/KATENBHYIO

but6mmoreka [JOK
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AQHTUNAPAUIEIbHOCTb.
permkanuu JJTHK. Xpomocomst.
Ctpoenue xpomocoM. TemomMepbl
U TeroMepasa. XpOMOCOMHBIN
Ha0Op KJIETKHU — KapUOTHII.
JIMTIIOMIHBIA 1 TarIONAHBIN
HaOOPBI XPOMOCOM.
['omon0rnyHBIE XPOMOCOMBI.
ITonoBbIe XpOMOCOMBI.
JemoncTpanumn

TabauIIbl ¥ CXEMBI:
«KW3HEHHBIN UK KIICTKI,
«CTpoeHHe XpoMOCoOM»,
«Permnukanus JIHK».
O6opynoBaHue: CBETOBOI
MHUKPOCKOIT; MUKPOTIpETapaThl:
«MHUTO3 B KJIE€TKAaX KOpEIlKa
JTyKay.

JlaboparopHas paboTa
«M3ydeHne XxpoMmocoM Ha
TOTOBBIX MHUKpOIIpenapaTax»
JleneHne KIeTKu — MUTO3.
Cranuu MuTO3a U
MIPOUCXOSIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapruokunes u
MUTOKHUHE3. bronornueckoe
3HAYEHHE MUTO3a.
Jlaboparopnas pabora
«Habnrogenne MuTO3a B KJIETKaX
KOHUYHMKA KOpeIKa jJyka (Ha
TOTOBBIX MUKpOIIpenapaTax)»

XapaKTEPUCTHKY.
OnuceIBaTh MEXaHU3M
perukanuu JJHK.
PackpsiBath conepxanue
TEPMUHOB U TTOHSATHH:
MUTO3, Mpodasa, Meradasa,
anadasza, Tenodasa,
KapUOKUHE3, ITMTOKUHE3,
BEpPETEHO JICTICHUS,
MeTadazHas IIaCTUHKA,
0opo3/a AeneHusl.
CpaBHUBATH 0COOCHHOCTH
MPOTEKaHUs MUTO32a B
PaCTHTEIBHBIX U )KHBOTHBIX
KJIETKaX.

OOBICHATL OMOIOTHYECKUI
CMBICII MUTO3Q.

Pazauuate cTragnm MuTO3a
Ha MUKpOTIpenaparax u
MUKpodoTOrpapusx.
OOBACHATH OMOJIOTMYCCKHI
CMBICIT
3anporpaMMHpOBaHHON
KJICTOYHOM rudenun —
aroITo3a

CrpoeHue u QyHKIINH
OpPraHu3MOB

17

1.5

buonornyeckoe pasHoobpaszue
oprann3mMoB. OTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE,

PackpsiBath conepxanue
TEPMUHOB 1
MIOHSATUI: OPraHU3M, OPTaH,

bubnunorexa LIOK
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MHOTOKJIETOYHBIE OPTaHU3MBI.
OcoOeHHOCTH CTPOSHHUS U
KU3HEJECATCIIBHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxen,
OJTHOKJICTOYHBIE TPUOHI,
OJIHOKJIETOYHBIE BOJOPOCIIH,
JIPYTHU€ MIPOTUCTBHI.
KonoHunanbHble OpraHu3Msl.
B3anmocss3p yacren
MHOT'OKJIETOYHOI'O OpraHHu3Ma.
TkaHu, OpraHbl U CUCTEMBI
opratoB. OpranusM Kak eIMHOE
uenoe. ['omeocras.
JlemoHCTpanuu

TaGuuIIbl ¥ CXEMBI:
«OTHOKJIETOYHbIE BOJOPOCIIN»,
«MHOTOKJIETOYHBIE BOJIOPOCIIN,
«bakrepun»,

«IIpocreiimme, «Opranst
LIBETKOBBIX PACTEHUI»,
«CucTeMbl OpraHoB
[T03BOHOYHBIX )KUBOTHBIX»,
«BHyTpeHHee CTpoeHue
HACEeKOMBbIX». TKaHU pacTeHUI.
TuIbI paCTUTENBHBIX TKAHEH:
oOpa3oBaTenibHasi, HOKPOBHAs,
MIPOBO/SIIAs, OCHOBHAS,
MexaHuueckasi. OcoOeHHOCTH
cTpoeHus, GYHKINHI 1
pacroIoXKeHUs TKaHEH B
OpraHax pacTeHHM.
JlaGoparopHas paboTa
«M3ydeHne TKkaHeW pacTeHUN»

OpraHelibl, CUCTEMA
OpraHoB, anmapar,
(GyHKLIHMOHATIbHAS CUCTEMA,
romeocras. [Iepeuncnats
CTPYKTYpPHO-
(byHKIMOHATIBHBIE YaCTH
OJTHOKJICTOYHBIX,
KOJIOHHAJIbHBIX,
MHOT'OKJIETOYHBIX U
MHOT'OTKaHEBBIX
OpraHU3MOB.
XapakTeprus3oBaTh
0COOEHHOCTH CTPOCHUS U
KHU3HEESITEIbHOCTH
OJTHOKJIETOYHBIX
OpPraHHU3MOB,
KOJIOHHAJIbHBIX,
MHOTOKJIETOYHBIX 1
MHOTOTKaHEBBIX
OpPraHHU3MOB.

CpaBHUBaTh MeXay cOO0M
OJITHOKJIETOYHBIE,
KOJIOHHAJIbHBIE,
MHOTOKJIETOUHbIE U
MHOT'OTKaQHEBBIE OPIaHU3MBI.
CpaBHUBaTh MEX]ly COO0M
OJIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U
MHOTOTKaHEBbIE OPTaHU3MBI.
PackpeiBaTh conepxanue
TEPMUHOB U ITOHATHUH:
TKaHb, SIHUJIEPMUC, TPOOKa,
KOpKa, J1y0, TpeBecHHa,
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TkaHU )KMUBOTHBIX U YEIOBEKA.
TuIbl )KUBOTHBIX TKAHEHU:
SIUTENUANbHAS,
COCIMHUTENIbHAS, MBIILICYHAS,
HepBHast. OcoOeHHOCTH
CTpoeHus1, PYHKIUI U1
pacrosIoKeHHs TKaHe B
opraHax >KMBOTHBIX M YEJIOBEKA.
Opransl. BereratuBnbie u
reHepaTHUBHBIC OPTaHbl PACTEHUH.
Oprasbl ¥ CUCTEMBI OPTAHOB
JKUBOTHBIX 1 yesioBeka. yHKIuun
OpPTraHoOB U CHUCTEM OpPTaHOB.
Jlaboparopnas pabora
«3yueHue opraHoB IBETKOBOTO
pacTeHus»

JPEBECUHHBIE BOJIOKHA,
TyOsTHBIC BOJIOKHA, COCY/IBI,
KaMEHUCTBIE KIIETKHU.
XapakTepu3oBaTh TUIIbI
PaCTUTENbHBIX TKAHEH:
oOpa3zoBarenbHasi,
ITOKPOBHAs1, TPOBOIALLASA,
OCHOBHasi, MEXaHUYECKas;
MIEPEYUCIISITh 0COOCHHOCTH
WX CTPOCHUSA U
BBITMIOJTHSIEMbIE (DYHKITUH.
PackpsIBath conepxanue
TEPMUHOB U MTOHSATHUH:
SIUTEIINM, CEKPET,
MBIIIIEYHbIE BOJIOKHA,
HEWUPOH, HEUPOTJIHSL.
XapakTepu3oBaTh TKaHU
YKUBOTHBIX U YEJIOBEKA:
ANUTEINaIbHAs,
COCJIMHUTEIIbHAS,
MBIIIIEYHas, HEPBHAs;
MEePEUYHCIIATH OCOOEHHOCTH
UX CTPOEHUS U
BBITIOJIHSIEMbIEC (DYHKITUH.
YcranasinuBaTh
B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTraHOB U UX
GyHKIUSAMU.

Paznuuath BUJBI TKAHEH,
OpraHbl U CUCTEMBI OPTaHOB,
B TOM YHCJIE€ YEJIOBEKa, Ha
MHUKpOIpenaparax,
BJIQXKHBIX MperapaTax,
repbapusix u
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MuKpodoTorpadusix,
TaOIHIaX, MOJENSAX U
MYJISDKAX

10

PasmHOXeHUE U
pa3BUTHE OPraHU3MOB

1.5

®DopMBbI pa3MHOKEHUS
OpraHu3MoOB: OecIos10e
(BKJTIOUAsI BETETATUBHOE) U
noJsioBoe. Bujel 6ecronoro
Pa3MHOKEHUS: TOYKOBAHUE,
cropymsnus, GpparMeHTaIus,
KJIOHHPOBaHHE.

JemoncTpanumn

TaOauIIbl ¥ CXEMBI:
«BeretaTuBHOE pa3MHOKEHHEY,
«Tumel Gecrionoro
pa3sMHOXKeHus», «Pa3MHOXKeHne
XJIaMUJIOMOHA/IBI»,
«Pa3MHOXeH1E PBIIICHEIY,
«Pa3MHOX€EHHE TUAPBI».
[TonoBoe pa3zMHOKEHHE.
[TonoBbI€ KJIETKH, NN TAMETHI.
Meiios. Ctaguu Meno3a.
IToBenenue xpomocom

B Meio3e. Kpoccunrosep.
buonornueckuit cMbIca Meno3a
Y MOJIOBOTO Mpoltiecca. Meno3 u
€ro MeCTO B )KU3HEHHOM LIUKJIE
OpPTaHU3MOB.

JemoncTpanumn

Tabnuiel U cxeMbl: «Metio3»,
«XpOMOCOMBI»
[IpenzapopiieBoe pa3BUTHE.
["ameTorenes y >kUBOTHBIX.
[TonoBeie xene3sl. OOpazoBaHue
1 Pa3BUTHE MOJIOBBIX KIETOK.

PackpsiBath conepxanue
TEPMUHOB U ITOHATUM:
pa3MHOXKEHHUE, MPOCTOe
JeTICHUE, TIOYKOBaHUE,
CHOPYJISIUS, BET€TaTUBHOE
pa3sMHOXKEHUE,
(dbparmeHTanus,
KJIOHHPOBAHHE, TAMETHI,
crepmaTo30u (CriepmMuil),
SIATIEKJICTKA, 3UTOTa,
KOHBIOTAIIUS.
[Tepeuncnarb 0cOOEHHOCTH
0€ecI10JI0ro ¥ MOJI0BOT0
Pa3MHOKEHHUSI OPTaHU3MOB.
XapakTepus30BaTh CyIIHOCTh
1 (GopMBbI OECTI0I0ro
Pa3sMHOXKEHHUs OPraHU3MOB;
OMOJIOrMYecKOoe 3HaUeHHE
0€ecIooro pa3MHOXKEHUSI.
Pasnuuate criopy kax
CHEIHATU3UPOBAHHYIO
KJIIETKY, TpeIHAa3HAYEeHHYO
JUTSL OECTI0I0r0
Pa3MHOXKEHUS, H CIIOPHI
6aktepuii. OOBACHATH
MIPEUMYIIECTBA TOJIOBOTO
pPa3MHOXKEHHUS HaJl
OecnonbiM. PackpbIBaTh
POIb KIIOHUPOBAHUS

B CEJICKIIMH U CEITbCKOM
xo3sucTBe. PackpsiBaTh

bubnmmorexa LIOK
https://m.edsoo.ru/7f
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CriepMaToreHes v OOTeHE3.
CrtpoeHue MmoyoBbIX KIETOK.
O1m1010TBOpPEHUE U
AMOPHOHAIEHOE PAa3BUTHE
KHUBOTHBIX. CITOCOOBI
OIIJIOJJOTBOPEHHUS: HAPY)KHOE,
BHyTpeHHee. [lapTeHorenes.
Jlaboparopuas pabota
«M3ydyeHune cTpoeHus MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHKpOIIpETiapaTax»
NunuBuyansHOE pa3BUTHE
OpraHu3MOB (OHTOTEHE3).
OMOpuroIOTHs — HayKa O
pa3BUTHH OPTaHU3MOB.
Mopgozenesz — oona uz enasnvix
npoobem smMopuosocUU.
Konyenyus mopgocenos u
Mmooenu mopghpozenesa. Craguu
sMOpuoreHesa

JKUBOTHBIX (Ha IprMepe
nsrymikn). po6aenue. Tumns
TpoOIIeHusl.
Hemepmunuposannoe u

HeOepMUHUPOB8aHHoe OpooieHue.

Fnacmyna, munet 6nacmyn.
OcobenHoctu ApoOIIeHus
MJICKOITHTAOIINX.
3apoIbIIIEeBHIC TUCTKH
(racTpyssinust). 3aKaaaKa
OpraHOB M TKaHEH 13
3apO/IBIIIEBBIX

JMCTKOB. B3aumHoe BiusiHue
4acTel pa3BUBAIOIIETOCA

coJiepKaHuE TEPMUHOB U
MOHATHIA: MEHO3,
OMBaJICHTBI, KPOCCUHTOBED,
WHTEPKUHE3, HE3aBUCUMOE
pacrpeiesieHue;
KPOCCHHTOBED.

Pazauuare Ha
HU300paxeHusxX (cxeMmax,
Ta0IMIaX) U
MHUKpOIIpenaparax 3peJibie
ITOJIOBBIE KJIETKHU
MJICKOITUTAIOIINX U OPTaHbl
Pa3MHOKEHHUS BBICIITUX
pacTeHuH.

PackpeiBaTh CyIHOCTD
MeH03a, XapaKTepu30BaTh
€ro OTACIbHBIE CTAIUU.
Omnpenenars MecTo Meiio3a
B )KU3HEHHBIX HKJIaX
Pa3IMYHBIX OPraHU3MOB.
OOBACHATH OMONOTHYECKUI
CMBICIT KPOCCUHTOBEPA,
OIUCKHIBATH €TI0 MEXaHU3M.
CpaBHUBaThH M€H03 ¢
MHUTO30M; pa3Inu4aTh
OTJEIbHBIC UX CTaUN

Ha MUKpoIIpenaparax u
n300paxeHusx (cxemax,
tabnunax). PackpeiBath
coJiepKaHUE TEPMHUHOB H
MOHSATHI: raMETOreHE3,
CriepMaToreHes3, OOTeHes,
CEMEHHUKH, TUYHUKH,
CIIEpPMaTOTOHHH,
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3apoapliiia (AMOpHOHAIbHAS
MHAYKLNS). 3aKJIaKa [1aHa
CTPOEHUS )KUBOTHOTO KaK
pe3ysbTaT HepapXUUECKUX
B3aMMOJICHCTBUI I'€HOB.
Biusinue

Ha SMOpHOHATIBHOE Pa3BUTHE
pa3nuYHbBIX (HaKTOpOB
OKpYKaroIlel Cpebl.

Poct u pa3BuTHE KUBOTHBIX.
[TocToMOpHOHAIBHBIN TIEPUO/I.
[TpssmMoe 1 HEmpsIMOE pa3BUTHE.
PasButne ¢ metamopdozom.
Pa3smHOkeHME U pa3BUTHE
pacTeHuH.

["ameroduTt u ciopodur. Meiio3
B )KM3HEHHOM LIUKJIC pacTECHUI.
OG6pa3zoBaHue criop B mpoliecce
Melo3sa. ['amerorenes y
pacTeHui.

Om1010TBOpPEHUE U PA3BUTHE
PaCTUTENLHBIX OPTaHU3MOB.
JIBOIHOE OILIOAOTBOPEHUE Y
I[BETKOBBIX

pacrenuii. JlaboparopHas padora
«CTtpoeHue opraHoB
Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

CIIEPMaTOIIMTHI,
CTiepMaTH/Ibl,
CIIepMaTO30M/Ibl, OOTOHHUH,
OOIIMTBHI, OJISIPHBIC TEIbIIA,
S1IeKIIeTKa, aKpocoMa.
[Tepeuncnars ctaguu
raMeToreHesa y >KUBOTHBIX.
OnuceIBaTh MpoIecc
ramMeToreHesa v ero
[EepUO/bl, CTPOCHUE
MOJIOBBIX KJIETOK.
PackpsIBath conepxanue
TEPMHUHOB U MTOHSTHIA:
OILJIOJIOTBOPEHUE, 3UT0TA,
OmacToMep, aKpoCOMHast
peaxuusi, IpoHyKJIeyc,
MapTeHOTeHeE3,
aMOpHoreHes, IpodaeHue,
OnacTysa, Mopya,
ractpyJia, HeipyJa,
OpraHoOreHe3, SKTOJIEPMA,
Me30/1epMa,

SHTOZEPMA, 11€JI0M, HEpBHAs
TpyOKa, XOp/a, KUIIeuHas
TpyOKa. Onpenensirsb
AMOPHOHATILHBIN MTEPUO]T
pa3BUTHUS OpraHU3Ma U
OITMCHIBATH OCHOBHEIE
3aKOHOMEPHOCTH
npobneHust — obpazoBaHue
OJIHOCJIOMHOT0 3apPO/IbIILIA —
0J1acTyJIBI; 3aBUCUMOCTh
Xoza ApoOiaeHus

OT KOJINYECTBA JKEJITKA B
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11

I'eneruka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCEHYUBOCTH
OpraHu3MoOB

0.5

Uctopus ctaHOBIICHHS U
Pa3BUTHS TEHETUKHU KaK HAyKH.
PaboTr1

I'. Mennens, I'. ne ®pu3sa, T.
Moprana.

Posib oTeuecTBEHHBIX YUEHBIX B
Pa3BUTHH FeHETUKH. PaboThI
H.K. Konsnuoa, H.M. BaBunoga,

AWLIEKIIETKE; racTPyJ LU0 U
OpPraHOrCHE3.

OOBACHATH FTAIIBI
mddepeHMpoBKH
TKaHeil, 00pazoBaHUs
OpPraHOB U CUCTEM OpPI'aHOB.
PackpeiBath conepxanue
TEPMUHOB U ITOHATUM:
OHTOTI'€HE3,
nocTAMOpHOHATIEHOE
pa3BHUTHE,

MeTamop(ho3, TMINHKA,
pOCT, CTapeHUe. CMEPTh.
PackpsIBath conepxanue
TEPMHUHOB U ITOHATHMN:
rameTourt, ciopodur,
aHTEpUINH, APXETOHUH,
3apOCTOK, METacnopa,
3apOJIBIILIEBHIN MEIIOK,
CUHEPTH/1bl, aHTUIIO/IbI,
MHUKPOCIIOPA, NBUIBLEBOE
3€pHO, IBOMHOE
OIJIOIOTBOPEHUE, POCT,
MepucTemMa, KaMOuif,
NIEPUOBI OHTOTEHE3a
LBETKOBBIX PACTCHUI.

PackpsIBath conepxanue
TEPMHUHOB U MTOHSITHM:
reHETHKa, T'eH.
JleMOHCTpHUpOBaTh 3HAHUS
HCTOPUU BO3HUKHOBEHHS
TEHETHUKH.
XapakTepru30BaTh OCHOBHBIE
JTanbl Pa3BUTHUS T€HETUKU

bubnmnorexa LIOK
https://m.edsoo.ru/7f
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A.H. Benosepckoro, I'. /.
Kapneuenko, 10.A.
dunmumuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE
MOHSITUSL U CUMBOJIBL.
I'omon0rnYHBIE XPOMOCOMBI,
aJyIeNbHbIE TEHBI,
aJIbTEPHATUBHBIE IPU3HAKH,
JIOMUHAHTHBIN U PELECCUBHBIN
MIPU3HAK, TOMO3UT0TA,
reTepO3UroTa, YUCTasi JUHUS,
TUOpHU/IbI, TEHOTHI, (PEHOTHIIL.
OCHOBHBIE METOJIbI TCHETHKU:
rUOPUI0TOTHUECKUIA,
LUHATOJIOTHYECKUM, MOJIEKYJISIPHO-
TCeHETUYECKU .

JemoHcTpanumn

Tabuuibl: «MeToabl TeHETUKI,
«CXeMblI CKpeLuBaHUsI».
JlaboparopHas paboTa
«Ipo3oduina kak 00bEKT
T€HETUYECKUX MCCIIEI0BAHUI»

Kak Haykd. Times New
Roman

12

3aKOHOMEPHOCTH
HaCJIeICTBEHHOCTH

10

MoHoruOpuaHOe CKpeluBaHue.
ITepBsIii 3ak0H MeHens — 3aK0H
eanHOo00pa3us rTHOPUIOB
MEepBOro

nokonenus. [Ipasuio
JIOMUHUAPOBAHUA.

Bropoii 3akon MeHnens — 3akoH
pacLIeIUICHHs] TPU3HAKOB.
I[HuTomornyeckue OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBAHMS.
['umore3a 4uCTOTHI TaMeT.

PackpeiBath conepxanue
TEPMUHOB U ITOHATHN:
MOHOTUOpUAHOE
CKpEelIMBaHNE, YUCTOTA
raMmer, JOMUHUPOBAHUE,
pacIlenIeHue IPU3HAKOB.
OnwuceiBath ONbITHI .
Meunnensa

10 U3Y4YECHUIO HACJIEI0BAHNS
OJIHOM Iapsl IPU3HAKOB Y
ropoxa I0CEBHOIO.

bubnmnorexa LIOK
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JeMoHcTparuu

IToptper: I'. Menaeinsb.
Ta6uumip! u cxembl: «IlepBrbiii u
BTOPOM 3aKOHBI MeH eIy,
O6opynoBaHue: MOAETb AJIs
JIEMOHCTPALIMH 3aKOHOB
eAMHO00pa3us THOPUIOB
MEePBOTO MOKOJICHUS U
pacuIeIeHHs TPU3HAKOB;
CBETOBOM MHKPOCKOII,
MUKpOIMpernapar:
«dpozodumnay.

[TpakTuueckas pabota
«3ydenue pe3yabTaToB
MOHOTHOPUIHOTO
CKpEILIUBAaHUS Y JPO30(DUITBI»
AHanu3upyrollee CKpeluBaHue.
IIpomeXyTOUHBIN XapaKkTep
HacjenoBanus. Pacuienienne
MIPU3HAKOB MPHU HETIOJTHOM
JoMHHHUpOBaHUH. [lurnbpuaHoe
cKpemuBaHue. TpeTuil 3aKoH
MeHenst — 3aK0H He3aBUCUMOTO
HACJIEI0BAHUS TIPU3HAKOB.
[{uronoruyeckre OCHOBBI
JTUTHOPUTHOTO CKPEIIIMBAHHS.
[TpakTudeckas pabota
«M3ydeHne pe3yapTaToB
JUTHOPHUIHOTO CKPEIIUBAHUS Y
npo3oduiashy CrernaeHHoe
HacJe0BaHUE TPU3HAKOB.
Pa6oter T. Moprana.
XpOMOCOMHast TEOpUst
HaCJIEICTBEHHOCTH. | eHeTHKa

[TpuBoUTH HOPMYIUPOBKU
MEPBOT0 U BTOPOT'O 3aKOHOB
I'. Mennens (3akoHa
ennHo00pa3usi TMOPUIOB
MIEPBOTO MOKOJICHUS, 3aKOH
pacuieruieHus IPU3HAKOB) U
OOBSCHATH UX
LUTOJOTUYECKHE OCHOBBI.
CocTaBiATh CXeMbl
MOHOTHOPUIHOTO
CKpEILMBAHUS U pelIaTh
TeHETUYECKHUE 3a/1a4 Ha
MOHOTHOPHUIHOE
CKpelurBaHue. PackpbIBaTh
coJiep>KaHue TEPMUHOB H
MOHSATUIN: TUTUOPUTHOE
CKpeIllMBaHue,
(beHOoTUNTNYECKUI pauKal.
OnuceiBaTh OMBITH [
Menaens o u3y4eHuo
HACJIETOBAHUS ABYX Tap
MIPU3HAKOB y TOpOXa
MTOCEBHOTO.

[TpuBOIUTE HOPMYITHPOBKY
TpeThero 3akoHa [
Menpens (3akoHa
HE3aBUCUMOTO
HaCJIeTOBaHMsI PU3HAKOB) U
OOBSICHSITH €T0
[IUTOJOTHYECKHE OCHOBBI.
IIpumensTh
MaTeMaTUYECKUN PaCUET C
IIOMOUIBIO
(heHOTUTIMYECKOTO paJrKaja
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1oja. XpoMOCOMHBIN MEXaHU3M
onpezeneHus nojaa. Ayrocomsl U
MIOJIOBBIE XPOMOCOMBI.
['omMorameTHbIN 1
reTeporaMeTHBIN MOoJl.
['enernueckas crpykrypa
ITOJIOBBIX XPOMOCOM.
HacnenoBanue npusHakos,
CLEIUICHHBIX € NOJIOM. ['eHoTHI
KaK LIeJIOCTHAs CUCTEMA.
[1nefioTponusi — MHOKECTBEHHOE
JICUCTBHUE I'eHa.
MHOKECTBEHHBII AJIJIETU3M.
B3anmoneiicTBre HeameIbHbIX
T'€HOB.

KommuiemeHnTapHOCTh. Dnucras.
[Tommepwust.

['eneTnueckuii KOHTPOIb
Pa3BUTHS PACTEHHI, ) KUBOTHBIX
Y YeJI0BEKa, a TAKKe
(U3HONTOTHYECKUX TTPOIECCOB,
MOBEJICHUSI M KOTHUTHUBHBIX
byHKIU.

['eneTn4eckue MexaHU3MbI
CUMOMOTeHEe3a, MEXaHU3MBbI
B3aMOJICUCTBHUS «XO3SIHH —
napas3uT» 1 «X0351H —
MUKPOOHOM.

['eneTnyeckue aceKThl
KOHTPOJIS 1 I3MEHEHHUSI
HACJIEICTBEHHOW MH(OpPMAaIIUU B
MOKOJICHUSX KJIETOK U
OpraHU3MOB.

1 METOJIa IEPEMHOKEHUS
BEpPOSITHOCTEY BapUAHTOB
pacIIeTUICHHS IPU3HAKOB Y
MIOTOMKOB IO (heHOTUITY U
TCHOTHITY.

CoCTaBNIATh CXEMBI
JTUTUOPHIHOTO
CKpEIIMBaHUS U PelaTh
reHEeTUYECKHE 3a1a4H Ha
JTUTHOPUTHOE CKpPEIIMBAHHE.
PackpsiBath conepxanue
TEPMUHOB U

MOHSITHMN: CLIEIIJIEHHOE
HacJeI0BaHKE, HAPYIIICHUS
CLIETJICHMS [E€HOB,
KPOCCHHTOBEp,
pEeKOMOUWHAIINS TEHOB,
TeHETUYECKHE KaPTHI,
MOpraHuja.

[TpuBoaUTH HhOPMYTUPOBKHU
3akoHOB Moprana (3akoHa
CLIETJICHHOT'O HACJICAOBAHUS
IeHOB 1 3aKOHAa
HapyIICHUS CICTUICHUS
MEXy FT€HaMH) U
00BICHITH UX
LUTOJIOTHYCCKUE OCHOBEL.
[Tepeuncnars OCHOBHBIE
MOJIOKEHUS XPOMOCOMHOM
TEOPHUH HACIEACTBEHHOCTH.
Pemate reneTuueckue
3a7a4u

Ha CHCIICHHOE
HacJIeJOBaHUE TSHOB 1
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HapyLICHHUE CLECTUICHUS
MeXy reHaMu. PackpbiBaTh
COJIepKaHUE TEPMUHOB U
IIOHATUI: ayTOCOMBI,
II0JIOBBIE XPOMOCOMBI,
TOMOTaMETHBIN MOJI,
reTeporaMeTHBIN MOJL.
OOBACHATH XPOMOCOMHBIN
MEXAHHU3M OIIPEIEICHHUS
I10JIa Y OPraHU3MOB.
PackpeiBath conepxanue
TEPMUHOB U ITOHATHUM:
MHO’KECTBEHHOE JI€HCTBUE
reHa (riedoTponus),
KOMIUIEMEHTapPHOCTD,
SIMCTa3, IOJIUMEPHS.
Onpenensts popmsl
B3aUMOJCUCTBUSA
QJIJIENIBHBIX U HEAJIJIEJIBHBIX
T'€HOB.

[TpuBoIMTE IPUMEPEI
IJICHOTPONTHOTO JIEUCTBUSA
I'CHOB.

Pemate reneTnueckue
3ajauu

Ha B3aUMOJEHCTBHE
HEaJUIECJIbHBIX T€HOB.

13

3aKOHOMEPHOCTH
M3MEHYHUBOCTH

BzaumopeiicTBue reHoTuma u
cpenbl pu POPMUPOBAHUU
deHoTura.

N3MeHYMBOCTH MPU3HAKOB.
KauectBennsie u
KOJIMYECTBEHHBIE MIPU3HAKH.
Buael namenunBocTH:

PackpsiBath conepxanue
TEPMUHOB U ITOHATHUH:
U3MEHYUBOCTb,
HEHACJICCTBECHHAs
U3MEHYUBOCTb,
HACJICICTBEHHAs
U3MEHYUBOCTb.

bubnmnorexa LIOK
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HEHACJIeJICTBeHHAS U
HacJIEICTBEHHAs!.
MonudukanronHas
M3MEHYUBOCTH. PoJib cpenbl B
dhopMHUpOBaHUH
MOIU(PUKAITHOHHOM
n3MeHuuBocTH. HopMma peakiuu
MPU3HAKA.

Bapuanuonnslii psia u
BapHalloHHas kpusas (B.
Horanucen). CBoiicTBa

MO TU(PUKAITHOHHOM
u3MeHuuBoctu. JlaboparopHas
pabota

«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
n3MeH4nBOCTH. [locTpoeHue
BAPUALIMOHHOTO psija U
BapUALIMOHHON KPUBOW»

I'eHOTHIIMUECKAsd U3MEHUUBOCTD.

CBolicTBa TEHOTUIIMYECKOIH
U3MEHYUBOCTU. BUIBI

T€HOTUITHYECKON N3MEHUYNBOCTH:

KOMOMHATHUBHAS,

MYyTalMOHHasI.

KomOuHaTuBHAS H3MEHYMBOCTb.
Meiio3 1 1oI0BOI MpoLece —
OCHOBAa KOMOMHATHBHOM
W3MEHYHUBOCTH.

Poie koMOHMHATHBHOI
W3MEHYUBOCTHU B CO3JIaHUH
TEeHEeTHUYECKOTO pasHooOpa3us B
npeaenax OJHOrO BUJIA.

CpaBHuBaTh
HEHACJIEICTBEHHYIO
U3MEHYMBOCTH C
HACJIEJACTBEHHOM.
[IpuBOAUTE IPUMEPHI
KaueCTBEHHBIX U
KOJIMYECTBEHHBIX
MIPU3HAKOB

OpraHU3MOB, IPOSIBJICHUI

Yy OPraHU3MOB
HEHACJIEACTBEHHOM 1
HAaCJIEACTBEHHON
M3MEHYUBOCTH. PackpriBaTh
COJIEp’KAHUE TEPMHUHOB U
TTOHATHUM:

Mo (pUKAIIMOHHAS, VT
benoTunuyeckas,
W3MEHYUBOCTH, BAPUAHTA,
BApUALIMOHHBIN P,
BapuallMOHHas KpUBas,
HOpMa peakIuy NpHU3HaKa,
Mo (UKAIIH.
XapakTepu3oBaTh CBOMCTBA
MoAU(UKAITMOHHON
M3MEHYUBOCTH.
[Toka3seIBaTh pOJb yCIOBUN
BHEILIHEW Cpe/ibl B PA3BUTUU
MoAu(UKAITMOHHON
M3MEHYUBOCTH Y
OpraHu3MOB.

CtpouTh BapUallIOHHbIE
psAbI U TpaduK KPUBOI
HOPMBI PEaKLUU MPU3HAKOB
Y Pa3IMYHBIX OPTaHU3MOB.
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MyTannoHHast '3MEHYHBOCTb.
Buabl myranuii: reHHbIE,
XPOMOCOMHBIE,

reHoMHble. CIIOHTaHHBIE U
WHAYIUPOBAHHBIE MYTaIUH.
SlnepHbleN IUTOMIA3MATUYECKHE
myTtauuu. ComaTuyeckue u
MOJIOBbIE MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTallUH.
MyTareHsl U X BIHSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTalHOHHOTO Ipoliecca. 3aKoH
TOMOJIOTUYECKUX PSAIOB

B HACJIEACTBEHHON
n3menurBocty (H.M. BaBuios).
BHuesinepHast ©3MEHYHBOCTD
HACJIEJICTBEHHOCTh
[TpakTuueckas pabora
«MyTtanun y 1po30¢uisl (Ha
TOTOBBIX MUKPOIIPETIapaTax)»

PackpsiBath conepxanue
TEPMUHOB U ITOHATHUM:
KOMOHMHATHUBHAS
U3MEHYUBOCTb,
MyTalMOHHAas
U3MEHYUBOCTb,
KOMOMHAIIMH, MyTallUH.
Xapakrepru3oBaTh CBOMCTBA
F€HOTUIMYECKOU
M3MEHYUBOCTH. ONHUCHIBATH
Me€103 U MTOJI0BOH MpoIecc
KaK OCHOBY ITPOSIBIICHUS Y
OpraHu3MOB
KOMOWHATUBHOMN
M3MEHYUBOCTH.
[Toka3pIBaTh HA KOHKPETHBIX
rpuMepax poJib
KOMOWHATUBHOMN
M3MEHYMBOCTH

B CO3/IaHUM T€HETUYECKOTO
pa3zHoo0pa3us OpraHu3MOB B
npezesiax OJIHOTO BHUJIA.
CpaBHuBath
TCHOTUITUYECKYIO
M3MEHYUBOCTH C
MOJIU(UKATUOHHOM.
PackpsiBath coneprxkanue
TEPMUHOB U ITOHATHUH:
MyTalu1, XpOMOCOMHBIE
nepecTporku (abepparum),
MOJIUTIIOUIHS,

AHEYTUIOU IS, MYTaHT,
MYTareHsl.

[IpuBOIUTE IPUMEPHI
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I'enetuka uenoBeka

0.5

Kapuorum yenoseka.
MexayHapoaHas mporpamma

MyTalui, BCTPEYAOIINXCA Y
Pa3HBIX OPraHU3MOB.
Knaccudunuposats
MYyTaIH 110 Pa3HbIM
OCHOBAaHMSIM.

Paznuuate Ha
M300pakKeHUIX (CXeMax,
Ta0IMIaX ) TCHHBIC
MyTal1, XpOMOCOMHBIE
MEPECTPOMKHU Pa3HbIX
BHJIOB: JIEJIELINH,
JIYTUTAKAIUH,
TpPaHCJIOKalu1, UHBEPCUH;
T€HOMHBIC MYTAIIUH.
CpaBHUBATH MEX 1y COOOM
MyTAaIlU Pa3HbIX BUJIOB.
XapakTepu3oBaTh CBOMCTBA
MYTal[MOHHOU
n3meHunBoCcTH. Ha3biBaTh
MIPUYUHBI MyTalUH,
BBISIBJIATh UICTOYHUKH
(haKTOpOB- MyTareHOB B
OKpY KarolLen cpeie
(KOCBEHHO).

[TpuBoIUTE HOPMYITHUPOBKY
3aKOHA TOMOJIOTHYECKUX
PSI0B ¥ HACJIEICTBEHHOM
U3MEHYHBOCTH

H. W. BaBunoBa u
000CHOBBIBATh €T0 3HAYCHUE
JUISL IPAKTUKH CEITbCKOTO
X0351CTBA

PackpsiBath conepxanue
TEPMUHOB U ITOHATHUN:

but6mmoreka [IOK
https://m.edsoo.ru/7f
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HCCIIEN0BaHUs TeHOMA YeJIoBeKa.
Mertoabl U3yueHus TeHETUKU
YyeJIoBeKa: FeHealorHYecKui,
OJIM3HEIIOBBIH,
IIUTOTCHETUYECKUH,
MOMYJISIIMOHHO-CTaTUCTUYECKHM,
MOJICKYJISIPHO-T€HETHYICCKHIMA.
CoBpeMeHHOEe onpeiesieHre
FEHOTHIIA: IIOJTHOI€HOMHOE
CEKBEHUPOBAHHUE,
TCHOTUITMPOBAHKE, B TOM YHCIIC C
nomoisto I11{P-ananu3za.
HacnencrBennsie 3a001eBaHuA
yenoBeka. | eHHbIe 1
XPOMOCOMHBIE 00JIC3HU
JenoBeKka. boesnu

C HACJIEICTBEHHOH
MIPEAPACTIONOKEHHOCTHIO.
3HadyeHUE MEIUIIMHCKOM
TeHETUKH

B IIPEIOTBPAICHUH U JICUEHUHU
TeHETUYECKHX 3a00JIeBaHMI
yeJoBeKka. Meauko-
TEHETUYECKOE
KOHCYJIbTHpOBaHUE. CTBOJIOBBIE
kieTku. Ilongarne
«TEHETUYECKOTO Tpy3an.
ITHUECKHE aCIEKTHI
HCCIIeIOBAaHUI B 001aCTH
pEeIaKTUPOBAHUS T€HOMA U
CTBOJIOBEIX KIIETOK.
I'enernueckue pakToOpbI
MOBBIIIEHHOW YyBCTBUTEIBHOCTH
YyeJIoBeKa

CEeKBEHHUPOBaHUE, KapTa
XPOMOCOMBI, TPOOAH/I,
HACJIEICTBEHHbIE OOJIE3HU
(MOHOTEHHBIE, MTOJIUT€HHBIE,
TeHHbIE, XPOMOCOMHBIE),
MEJIMKO- TeHETHYECKOe
KOHCYJIbTUPOBAHUE,
JOpOAOBasi TUArHOCTHUKA,
aMHHOIICHTE3.

[TepeuncisaTb 0cCOOEHHOCTH
M3YYEHUS TEHETUKHU
YEJIOBEKA U METO/IbI
MEAUIIMHCKONW T€HETUKH.
XapakTepru3oBaTh METOIbI
U3yYEHUS

TCHETUKH YeJIOBEKa
(reHeasornuecKuid,
OJIM3HEIIOBBIH,
LUTOT€HETUYECKUH,
MOJIEKYJISIPHO-
T€HETUYECKHUI,
MTOMYJISIITAOHHO-
CTaTUCTHUYECKUI).
OrnuceIBaTh 11€7H, 337a491 U
JOCTH>KEHUS
MEKTYHApOAHOMN
nporpammsl «I'eHom
YeJIOBEKay.

Paznuuate Ha
N300paxeHMsIX (CXxemax,
TabJIMIIaX ) KapThl XpPOMOCOM
(reneTnyeckue, GU3NIECKHUE,
CUKBEHCOBBIE). OnUCHIBAThH
METO/Ibl COBPEMEHHOTO

41c292
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Cenekiusi OpraHU3MOB

K (pu3nueckoMy U XUMHYECKOMY
3arpsiI3HEHUIO OKPY)KAIOIIEH
cpensl. ['eneTnyeckas
IIPEPacloIOKEHHOCTh
YyeJIoBeKa K MaTOJIOTHSIM.
JemoncTpanumn

Tabmumip! u cxembl: «KapuoTun
qenoBeKay, «MeTo bl U3yUCHUS
TeHETUKH YEIOBEKay,
«["enernyeckue 3a001eBaHUA
YeIIOBEKay.

[TpakTuueckas pabora
«CocraBneHue 1 aHaU3
POIOCIOBHOM

JloMecTukanus v ceeKkuus.
3apoxACHUE CEIEKIUU U
noMectukarmn. Yuenue H.U.
Basuiiosa o LlenTpax.

onpe/eeHus TeHOTHUIIA
OopraHu3mMa: MoJHOT€HOMHOE
CEKBCHUPOBAHME,
I‘GHOTI/IHI/IPOBaHI/Ie, B TOM
YHCIIe

¢ nomobsio I11[P-ananu3a.
XapakTepu3oBaTh
HACJICJCTBECHHBIC
3a00JIeBaHUs YEI0BEKA U
3a00JICBaHUs C
HAacCJIeICTBEHHON
MIPEIPaCIIOI0KEHHOCTHIO.
CpaBHHMBATh T'CHHBIC,
XPOMOCOMHBIE 00JIE3HU
yeJIoBeKa U 00JIE3HU

C HaCJICACTBCHHOMU
MIPEIPaCIIOIOKEHHOCTHIO.
VcranaBiuBarh
B3aUMOCBS3b MEXKIY
HACJICACTBCHHBIMU
3a00JIeBaHUSIMH YEIIOBEKA U
NX TeHETUIECKOM OCHOBOM.
OO0OCHOBBIBATh 3HAYCHHUE
MEJIUKO-

TeHETUYECKOI 0
KOHC}’J’IBTI/IpOBaHI/ISI B
MPEeIOTBPALIEHUH H
JICUCHUH HACJEICTBEHHBIX
3a00/1€BaHUH

YyeaoBeKa

PackpsIBath conepxanue
OCHOBHBIX ITOHSATHUI:
CEJIEKINs, TOMECTUKALIMS,
[IPUMUTHUBHAS CEJICKIU,

bubnmnorexa LIOK
https://m.edsoo.ru/7f
41c292
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MPOUCXOXKICHUS U
MHOT000pa3us KyJbTypHBIX
pactenuii. Posib cenexunu B
CO3JJaHUU COPTOB PACTCHUH U
opoJ1 )kUBOTHBIX. CopT,
opoJia, IITAMM.

3aKOH rOMOJIOTHYECKHUX PSIJIOB

B HACJICJICTBEHHO
n3meHunBoctH H.M. BaBuiona,
€ro 3HAUYCHHE IS CEIICKIIMOHHOM
paboTHI.

Jlaboparopnas pabora
«3y4yeHune COpToB KyJIbTYpPHBIX
pacTeHui ¥ OpoA TOMAIIHUX
JKMBOTHBIX)

MeTo/pl CeNneKIIMOHHOM paboThl.
HckyccTBeHHBIH 0TOOD:
MacCCOBBIN U MHUBUTyAJIbHBIN.
OTanbl KOMOMHAIMOHHOMN
CEJIEKIIUU.

HcnblTanue npon3BoauTenei
o MOTOoMCTBY. OTOOp MO
T€HOTHUITY C TOMOUIBIO OLEHKH
¢deHoTuIa TOTOMCTBA U OTOOP
110 TE€HOTUITY

¢ nmomorsio ananm3a JIHK.
HckyccTBEHHBIN MyTareHe3 Kak
METO/I CeTIEKIIMOHHON PabOTHI.
PagnanuoHHBIN U XUMUYECKUH
MyTareHe3 Kak UICTOYHUK
MyTalui y KyIbTYPHBIX (popm
opranu3MoB. Vcrnons3oBaHue
T€HOMHOT'O PEeJaKTUPOBAHUS U
METOH0B

KOMOMHATHUBHASI CEIEeKIHS,
COpT, OPOAQ, IITAMM.
[lepeunciaTb OCHOBHBIE
ATanbl Pa3BUTHUS CEJICKIIUU
KaK IPOLecca U HAyKH.
XapakTepus3oBaTh
coaepxxanue yuenus H. U.
Basuiiosa o LlenTpax
MIPOUCXOXKICHUS U
MHOT000pa3us KyJbTypHBIX
pacTeHui.

IToxaseiBaTh LleHTpBI
MIPOUCXOXKICHUS U
MHOT000pa3us KyJbTypHBIX
pactennii u LleHTphl
JIOMECTHKAILIUU TOMAITHUX
YKUBOTHBIX Ha KapTe MUpa,
CBSA3BIBAThH UX
MECTOIOJIOKEHUE C OYaramu
BO3HUKHOBEHUS
JPEBHEUIINX [IUBUITU3ALIAMN.
CpaBHUBaTh COpT, IOPOY,
ITaMM C BUJaMU-
poaAMYaMH.

O060CHOBBIBATH 3HAUCHUE
3aKOHA TOMOJIOTHYECKUX
PSAI0B B HACJIEICTBEHHOM
U3MEHYHBOCTH

H. 1. BaBusosa misa
CEJICKITMOHHOM pabOTHI.
OnuceIBaTh NEPCHEKTHUBRbI
JIOMECTUKALIUH U CO3/IaHNE
HOBBIX COPTOB KYJIbTYPHBIX
pacTeHui, NOpoJ1 TOMAITHUX
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pexkoMOuHanTHBIX JTHK mist
MOJIYYEHUSI UCXOJTHOTO
MaTepuaia Jiisl CeNeKIINH.
ITonmy4yenue noJInuILIONI0B.
BuyTpuBH0Bas rubpuanzanus.
bimm3kopoacTeeHHOE
CKpeIIUBaHKE, WX WHOPUIUHT.
HepoxcrBenHoe ckpelyBaHue,
WJIU ayTOPHIMHT.

I'eTepo3uc u ero NpUYUHLI.
Hcnonk3oBaHue rereposuca B
cenekuuu. OtnanéHuas
rubpuauzanus. [Ipeononenue
OecTIoaunst MEXBUOBBIX
ruOpuioB. JlocTikenus
CEJIEKLIMM PACTEHUN U
JKUBOTHBIX. «3enénas
pesonioyusy. CoxpaHeHHE U
M3y4YEHUE TeHETHYECKUX
PECYPCOB KYJIbTYPHBIX pAaCTCHUI
U UX IUKUX pOANYEH JIst
CO3/IaHUs HOBBIX COPTOB U
ruOpuI0B
CEIbCKOXO03MCTBEHHBIX
KYJIBTYP.

JlaGopartopHnast pabota
«3yyeHne MeTo10B CeNeKIIUU
pacTeHui»

[TpakTudeckas pabota
«I[IprBUBKa pacTeHUI».
Oxckypcusi «OCHOBHBIE METOIbI
1 JOCTHKECHUSI CEICKIIUN
pacTeHuii 1 )KUBOTHBIX (Ha
CEJICKIIMOHHYIO

KUBOTHBIX U IITAMMOB
MHUKPOOPI'aHNU3MOB.
PackpeiBath copepxkanue
TEPMUHOB U ITOHATHUN:
HCKYCCTBEHHBIN 0TOOp,
IIPOU3BOIUTEINHN, IKCTEPHED,
OJIM3KOPOJICTBEHHOE
CKpEILMBAHUE, WIH
MHOPUIMHT, HEPOJICTBEHHOE
CKpEeIlMBaHUE, WIH
ayTOPUUHT, YUCTAasl TUHUS,
rerepos3uc (rudbpuaHast
cuna),

TF€HOMHOE PEIaKTUPOBaHUE,
HCKYCCTBEHHBIN MyTareHes,
(haKkTOpbI- MyTarcHsbI,
MOJIUTUIOWIBI, OTJANEHHAS
rudpuIM3aIms,
CEKBEHHUPOBAHHUE.
XapakTepru3oBaTh OCHOBHBIE
METO/bI CENEKIINH PACTEHU
Y KUBOTHBIX:
HCKYCCTBEHHBIH 0TOOp U
ruOpuIU3aIuio.
CpaBHMBATh MaCCOBBII
UCKYCCTBEHHBIN 0TOOp C
WHUBUIYAIbHBIM,
MOKa3bIBaTh UX 3HAYCHHE
JUTS CEJIEKITUU KYJIbTYPHBIX
pacTeHUi U JOMAITHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIC
MIPUMEPHI

OTaNEHHON THOPUIU3AITTT
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CTAHLUIO, INIEMEHHYIO (hepMmy,
COpPTOUCIIBITATEIbHBIN YUaCTOK,
B TEIJINYHOE XO34HCTBO,

B JIaDOpaTOPHIO
arpoyHHUBEpCUTETA WIH
HAy4yHOT'O LEHTPa)»

B CEJICKIIIH.

OnuceiBath onbiT I, /1.
Kapneuenko mno
MIPEOIOTCHHUIO OECIIIO NS
MEXBUJIOBBIX THOPUIOB.
Paznuuate Ha
M300pakeHUX (CXeMax,
Tadymuax) y
OTIENbHBIXIPEICTaBUTENECH
KOHKPETHOTO COPTa U
MOPO/IbI X034 CTBEHHO
[IEHHBIC TTPU3HAKH,
HEO0OXOIUMBIC YETIOBEKY.
XapakTepu3oBaTh poOJib
CeNeKIIUU

B oOecIieUeHUH
MIPOJIOBOJILCTBEHHOU
0€e30MacHOCTH
YeII0BEYeCTBa.
[TpuBOIUTH KOHKPETHBIC
MIPUMEPBI TOCTHKEHHH
CEJICKIINH KYJIbTYPHBIX
pacTeHuii U JOMaITHUX
KUBOTHBIX

B Poccun

16

buorexuonorus u
CUHTETHUECKAS
OHnoJIOTHSA

OOBEKTHI, UCHIOTb3YEMbIE

B OMOTEXHOJIOTUH, — KIIETOUHBIE
Y TKQHEBBIE KYJIbTYPBI,
MUKPOOPTraHU3MBbI, UX
XapakTtepucTtuka. TpaaunnoHHas
OMOTEXHOJIOTHS: XJIeOoTIeUCHNE,
MIOJIy4E€HUE KUCIOMOJIOYHBIX
MPOJYKTOB, BUHOJIENHE.
MukpoOHOoIOTHYeCKU CHHTE3.

PackpeiBath conepxanue
TEPMUHOB U ITOHATHUH:
OMOTCXHOJIOTHS,
TpaauLIMOHHAs
OMOTEXHOJIOTHS,
MUKpPOOHOIOTHYECKUN
CHHTES3,
MUKpOOHOJIOTUYeCcKas
TEXHOJIOTHSI.

but6mmoreka [IOK
https://m.edsoo.ru/7f
41¢292
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OOBEKTH MUKPOOHOIOTHYECKUX
TEXHOJIOTHA.

[TpousBoacTBo Oernka,
AMUHOKUCIIOT ¥ BUTAMUHOB.
JleMoHcTparuu

TaOauIIbl U CXEMBI:
«Hcnonp3oBanue
MHUKPOOPTaHU3MOB B
MIPOMBIIIJICHHOM IIPOU3BOJICTBEY.
Jlaboparopnas pabora
«3yuenue o0bEKTOB
OMOTEXHOIOTHI.
[TpakTuueckas pabota
«[TomyueHne MOJIOUYHOKHUCITBIX
MIPOLYKTOBY.

Okckypeust «bruorexHoaorus —
Ba)KHEHIIast TPOU3BOIUTEIbHAS
CHUJIa COBPEMEHHOCTH

(Ha OMOTEXHOIOTHYECKOE
pon3BoIcTBO)» Co3nanue
TEXHOJIOTHI U UHCTPYMEHTOB
[eJICHAITPaBICHHOTO N3MEHEHUSI
¥ KOHCTPYUPOBAHHUS

TE€HOMOB C IIE€JIbIO TIOTYYEHUSI
OpPTaHU3MOB M UX KOMIIOHEHTOB,
COJIEpXKAIINX HE BCTPEUAIOIIHECS
B IIPHUPOJIe OMOCHHTETHYECKUE
mytd. Kietounas meHskeHepHs.
MeTo1bI KyIbTYpBI KIETOK U
TKaHEW pacTeHUH U KUBOTHBIX.
Kpuobanku. Comatndeckas
THOpUAM3AIIS ¥ COMAaTHYECKUN
smbpuorenes. Micnons3oBanue
TaryIOuJI0B B CETEKITNHI

[lepeuncnars HanpaBiIeHUs
OMOTEXHOJIOTUH; IIEIU U
3aJla4uu,

CTOSIIIIHE TIepPe]]
OMOTEXHOJIOTHCH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3yEMBIE B
OHMOTEXHOJIOTHU, —
KJICTOYHBIC ¥ TKAaHEBBIC
KYJIbTYpHI,
MUKPOOPTaHU3MBI.
OnuceIBaTh OCHOBHEIC
METOJIbI

TPaJuLIMOHHOMN
OMOTCXHOJIOTHU H

JIOCTH KCHMUS
MHUKPOOHOJIOTHYECKOM
TEXHOJIOTHH.
OO0O0CHOBBIBATh 3HAUCHUE
OMOTEXHOJIOTUH

JIJISL CEbCKOXO03SIHCTBEHHOTO
IIPON3BOJICTBA PackpbIBaTh
coJiepKaHue TEPMUHOB U
MMOHATUN: KICTOYHAS
WH)KEHEpUsl, KJIETOUHas
TEXHOJIOTHS, METO/
KYJBbTYpbI KJIETOK U TKaHEH,
TOTUIIOTEHTHOCTb,
IJTIOPUIIOTEHTHOCTb,
CTBOJIOBEIC KJIETKH,
MUKPOKJIOHAIBHOE
Pa3MHOKEHHE PaCTeHUH,
coMaTHYecKast
TUOpUTN3AIHS, TATITIONIHI,
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pacTeHuid. XpoMOCOMHas 1
reHHasl HHXKEHEPUsL.
HcKkyccTBeHHBINM CUHTE3 T€HA U
KOHCTPYUPOBaHUE
pexomOuHanTHbIX JJHK.
Co3z0anue mpanceenHvix
opeanuzmos. JIocTikeHus u
IIEPCIEKTUBBI XPOMOCOMHOM U
T€HHOW UH)KEHEPUH.
DKOJIOTHYECKHUE U

ATUYECKUE MTPOOIEMbI TeHHOMN
WHXEHepUU. MeIuIMHCKHE
OMOTEXHOJIOTHH.

THOPUJIOMBI,
MOHOKJIOHAJIbHBIE 1
MOJIMKJIOHAJIBHBIE aHTUTENA,
METO/ TPAHCIUIAHTALIUN
s71ep, KJIOHUPOBAHHUE.
XapakTepru3oBaTb OCHOBHBIE
HaIlpaBJICHUs
CUHTETUYECKOU

6uonoruu. PackpbiBaTh
coJiepKaHuE TEPMHUHOB U
MOHSATUIN: T€HHAas
WHXKEHEepHs,
PECTPUKLIMOHHBIE
SHJIOHYKJICA3hI
(pecTpuKTassbl), TUIKHAC
KOHIIBI, TUTa3MU/IBI,
PECTPUKLHUSL, TUTUPOBAHKE,
TpaHcpopMalus, CKpUHUHT,
TpaHCTeHHBIE (TEHETUYECKHU
MOIU(PUIIMPOBAHHBIE)
opranu3mbl. ONKCHIBaTh
METO/IbI PEITPOTYKTUBHOTO U
TEepaneBTUYECKOIrO
KJIOHUPOBAHUS, KJIETOUHBIE
TEXHOJIOTUH U CIIOCOOBI
TEHETUYECKON NH)KCHEPUH.
XapaktepuszoBaTh
JOCTUKEHUS TEHHON
WHXeHepuu. PackpbIBaTh
coJiepKaHue TEPMUHOB U
MOHSATUN: METULIUHCKAS
OMOTEXHOJIOTHS,
MeTabOJIOMHBIN aHaATH3,
T€HOLCHTPUYECKUI aHAJIU3,
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17 PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

102

13

[IEPCOHAIN3UPOBAHHAS
MEJUIIMHA, PereHepaTUBHAS
MEJULIMHA.
XapakTepru3oBaTh METOJIbI
MeTab0JIOMHOTO 1
TFE€HOLICHTPUUECKOTO
aHaJIN3a; UCII0JIb30BAHUE
CTBOJIOBBIX KJIeTOK; [TL[P-
JINarHOCTHUKY; TAPr€THYIO
TEpanuio paka
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n/n

11 KJIACC

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

3apoxaeHue u
pa3BHTHE
HBOJIIOIIMOHHBIX
MPEICTABICHUN B
OuoI0THH

KoanuyecTBO 4acos

Bcero
KonTpoa
bHbIE
padoTsl
IIpakTinya
ecKme

padoTsl

OcHOBHOE COACPpIKaHUE

OomtonmonHas reopust Y.
Japsuna. [Ipenmnocsuiku
BO3HUKHOBEHUS JapBUHU3MA.
Ku3Hb 1 HayuHas
nearenbHocTh Y. JlapBuHa.
«MexaHusm
(dopMupoBaHUs
MPUCTIOCOOICHHH Y
pacTeHUH U KUBOTHBIX
(mo Jlamapky)», «Kapta-
cxema Mapupyra
nyremectsus Y. lapsunay,
«Haxonxn Y. JTapuna
JIBrKylIe CUIIBI 3BOJIIOLUN
BHJ10B 110 Y. J[apBHuHY
(BBICOKAsS
MHTEHCUBHOCTh
Pa3MHOKEHUSI OPTraHU3MOB,
HaCJeACTBEHHAs
U3MEHYHBOCTb, O0pbOa
3a CyIIECTBOBAaHHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOD).
Odopmiienue
CUHTETUYECKON TEOPUH
spomonuu (CTD).
HelitpansHas

OCHOBHBIE BUJIBI
EeSITEIbHOCTH
o0yJarmuxcs

PackpsiBath conepxanue
TEPMUHOB U TOHATHUM:
KpealnuoHu3M, BUJ,
CUCTeMaTHKa, OuHapHas
HOMEHKJIATypa,
HCKYCCTBEHHAsi CUCTEMA
KJaccuukanuu
OpraHU3MOB,
VUCTOPUYECKUI METOI,
JAPBUHU3M.
XapakTepru30BaTh B3IJISIbI
ApucroTens, OMnea0kia,
Jlykpeuus Kapa, J[x. Pes
Ha Pa3BUTHE KUBOU
TIPUPOJIBL.
OuenuBats Bknan K.
JIunHes B pazBuTHE
Ouoorum.
CpaBHHMBATH B3TJISAIBI HA
BUJI U 3BoOIOIMIO K.
JIunnes, K. b. Jlamapka
u Y. [lapBuHa.
Kputnuecku oneHuBaTh
KpEalOHUCTCKUE
B3IJISJIBI HA )KUBYIO
MIpUPOLY.
[lepeuncnsiTh KyabTypHO-

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
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TEOPHSI SBOJTIOLINH.
CoBpemeHHas

OBOJIFOITMOHHAsA OuoJjorus.

3HadeHUE YBOIIOIMOHHON
TeopuH B GOPMHUPOBAHUU
€CTECTBEHHO- HAy4YHOH
KapTHUHBI MUpA.

UCTOPUYECKHE

U €CTECTBEHHO-HAy4YHbIE
IPEATNOCBUIKUIIOABICHUS
3BOJIIOLIMOHHON TEOpUU
Y. JlapBuHa.
OnuceIBaTh poJib
HCTOPUYECKOI0 METOAA.
N3narate cynHocThb
9BOJIIOLIMOHHOW TEOPUU
Y. lapBuHa.

Ha3zbiBaTh OCHOBHBIE
¢axTe1 6norpadpun Y.
JlapBuHa 1 3TaIbl
CO3/aHUSI UM
9BOJIIOLIMOHHOW TEOPUH.
PackpsiBath conepxanue
TEPMHUHOB U TIOHATUI:
HACJIEJICTBEHHOCTb,
MU3MEHYUBOCTb,
HCKYCCTBEHHBIN 0TOOD,
6opnba 3a
CYLIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOp.
N3narate cynHocTh
y4EHUs

Y. lapBuna 00
HCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh
JBUKYLINE CUIIBI
3BOJIIOIIMM BHUJIOB 11O
HapBuny.

[IpumeHnATH 3HAHUSA O
JBUKYIIUX CHIIaX
9BOJIIOLIMM BHJIOB 11O
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HapBuny

JUTSI OOBSICHEHHUS
MHOT000pa3usi BUJ0B,
MOPO/JI IOMAIITHUX
KUBOTHBIX U COPTOB
KYJIBTYPHBIX
pacrenuiiPackpbiBath
coJiepKaHue TEPMUHOB U
MOHATHI: TapBUHU3M,
MyTaluH,
MYTallMOHHBIN MPOIIECC.
OOBSCHATH MPUIHHBI
KpHU3uca JapBUHU3MA.
O060CHOBBIBATH
3aKOHOMEPHOCTb
Tparchopmanmuu
JapBUHHU3MA

B CHHTETHYECKYIO
TEOPHIO SBOITIOLUN
(CTO).

N3narate OCHOBHBIE
nostoxxenust CTD.
OunenwnBars Bkaan ['. [le
®pusa,

C. C. YerBepukosa,

N. N. Imanbraysexa, /1.
K. bensiera B
dbopmupoBanune CTD.
OueHuBaTh 3HAaUCHUE
CTD

B (OPMHUPOBAHUU
COBPEMEHHOI
€CTECTBEHHO-HAy4YHOHU
KapTUHBI MUPA
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MuKpo3BOIOIMS U €€
pe3yJIbTaTh

14

[Tonynsiust kak
aJIeMEHTapHas €IMHUIIA
sBosmonuu. CoBpeMEHHbIE
METO/Ibl OIICHKU
TeHETUYECKOr0 pa3HooOpa3us
U CTPYKTYPBI IOIYJIALMMA.
N3menenune renodonaa
MOMYJISLUY KaK
3JIEMEHTapHOE
ABOJIOLIMOHHOE SIBJICHUE.
3aKkoH
TeHETUYECKOTO PAaBHOBECHS
Jx. Xapau, B. BaiinGepra.
JlabopaTopnas padora
«BpIsiBIEHNE U3MEHYUBOCTH Y
0co0eil oHOro BUa»
DnemeHTapHbie (HaKTOPbI
(IBMXKYILIME CHIIBI)
3BONIIOLIMU. MyTallMOHHBIN
nporiecc. KomOunaruBHas
M3MEHYUBOCTh. [peli reHoB
— CIy4ailHbIe
HEHaIIpaBJICHHbIE U3MEHEHUS
Y4acTOT aJUIeNIeH
B oMy AUsIX. et
ocHoBatelst. Murpanumu.
N3omstuus nomynsuumi:
reorpaduyaeckast
(mpocTpaHCTBEHHAs),
Ounonornyeckas
(penpoIyKTUBHAs).
EcTecTBennsiit otO0p —
HaANPAaBISIOMUN (hakTop
3BOJIIOIUU. DOPMBI

PackpsiBath conepxanue
TEPMUHOB U IIOHATHUM:
MUKPO3BOJIFOLUSA,
MAaKpO3BOIIOLIUSA,
MYyTalH, TOMYJISLHNs,
KOMOMHAIINHU T'E€HOB,
reHo(oH1, FIeMEeHTapHOe
3BOJIFOLIMOHHOE SIBJIEHUE.
XapakTepru3oBaTh
MHUKPOAIBOJIIOIMIO KaK JTarl
NOSIBJICHUS
IpUCTIOCOOIEHUN U
BU000pa30BaHMUSL.
XapakTepus3oBaTh
NONYJISALHUIO KaK
3JIEMEHTAPHYIO €AMHUILY
sBomtouuu. [lepeunciars
MIPU3HAKY UCAITBHON
MOMYNSIHMU U OOBSACHATH
YCJIOBHSI BBITIOJTHEHUS
3aKoHa Xapau—
BaiinGepra.
[IpumenaTs nmeromuecs
3HAHUS
JUTSE OOBSICHEHHSI IPUYUH
W3MEHYMBOCTH y 0cOOei
OJIHOTO BHJIA.
PackpsiBath conepxanue
TEPMUHOB U TTOHSITHI:
MYTallMOHHBIN TPOIIECC,
KOMOMHATHBHAs
W3MEHYUBOCT,
MONYJIALIMOHHBIE BOJIHBIL,
npeiid TeHOB, MUTpAITUH,

bu6mmoreka [IOK
https://m.edsoo.ru/7f4

1c292
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€CTeCTBEHHOI0 0TOOpa:
JIBUOKYILIHM,
CTAOMITM3UPYIOIIHH,
pa3pbIBAIOLIHIA
(IM3PYNITUBHBIN).
[TomoBoit oTOOP.
Bo3nukHoBeHue u
ABOJTIOLIUS COLUATIBHOTO
MOBE/ICHUS KUBOTHBIX..
[TpucnocoOneHHOCTh
OpPraHU3MOB KaK pe3yJbTaT
MHUKPOIBOJIOIHUH.
Bo3HukHOBEHUE
MPUCTIOCOOTICHUM Y
Opranu3MoB. ApoMoOp(o3bl
Y W01l Tal[iH.
[Tpumeps! npucnocobaeHui
Yy OPraHU3MOB:
Mopdonoruueckue,
¢buznonoruyecKue,
OMOXMMUYECKUE,
MOBEJICHYECKHE.
OTHOCUTETHHOCTh
PUCTIOCOOTIEHHOCTH
OpTraHU3MOB.
JlabopaTopnas padora
«[Ipucnocobnenus
OpPTaHW3MOB U UX
OTHOCHUTEINbHAs
11EeJIECO00PA3HOCTHY.
JlabopaTopnasi paGora
«3yuenue apomopo30B u
MA0AJANTALUN Y PACTEHUI
"

U30JISILINS,
reorpaduueckas
(mpocTpaHCTBEHHAs )
W30JIALHS,
Ouosoruueckast
(penpoayKTHBHAs)
u30Js1s, dhPexT
ocHoBares, ek
OYTBUIOYHOTO TOPJIBILIKA.
XapakTepu3oBaTh
3JIeMEHTapHbIE (PaKTOPHI
(ABMKYIIIUE CUTTBI)
sBomonHH. OLEeHUBATh
Bkiazg C. C.
YerBepukona, . Maiipa
B Pa3BUTHE
9BOJIIOIIMOHHOTO Y4EHHUSI.
OOBSCHATH MPUIHHBI
HEHAMpaBIECHHOTO
JIEHUCTBHSI DJIEMEHTAPHBIX
HBOJIIOI[MOHHBIX
(haxkTopoB.

[TpumensaTH NMEIOIIKECS
3HAHUS. O IBHKYIITUX
CHJIaX 3BOJIFOLIUH

JUIsl OOBSICHEHUSI IPUYHMH
pa3HooOpa3zus
reHo(oHAa MOMYJISAIII
OJTHOT'O BUJIA.
PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHH:
€CTECTBEHHBIN 0TOOD,
JBUXKYIIAI 0TOOP,
CTaOUITN3UPYIOLTNI
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KUBOTHBIX» Bu, ero
KPUTEPUU U CTPYKTYypa.
JlaGopaTopHasi pabora
«CpaBHEHUE BUIOB

110 MOP(OJIOrHUECKOMY
KPUTEPHIO)
Bunoob6pa3oBanue kak
pe3yJIbTaT MUKPOIBOJTFOIIHH.
HN3onsamnusa — xkiroueBoi
(dakTop BU1000pa30BaHMsL.
[Tytu u ciocoOb1
BU1000pa30BaAHMUS:
aJIOaTPUIECKOe
(reorpadudeckoe),
CUMIATPUUYECKOE
(3KO0JI0THYECKOE),
«MTHOBEHHOE»

(monuITON AU3aIus,
rHOpUAU3aIIHS).
JmiTenbHOCTh
HBOJTIOIIMOHHBIX MPOIIECCOB.
Mexanu3mbl (OpMUPOBAHUS
OHMOJIOTHYECKOro
pazHoobOpazusi. Poib
HBOJIIOIIMOHHON OMOJIOTUH B
pa3paboTKe HAyYHBIX
METOJIOB COXpaHEHUs
OropazHo0Opa3usl.
MuUKpOIBOTIOIUS U
KODBOJTIOIIHS [Tapa3uTOB U
WX X035€B. MeXaHU3MBbI
dbopMupoBaHUs
YCTOWUYUBOCTH

K aHTHOMOTHKAM H CTIOCOOBI

0TOOp, pa3pbIBAOIINIA
0TOOp, MOJIOBOI 0TOOD.
XapakTepu3oBaTh
€CTECTBEHHBII 0TOOp Kak
JBIDKYILYIO U
HaIPaBJIAIOILYIO CUITY
9BOJIIOLUH, €r0 (POPMBI.
Paznuuaats Gpopmbl
€CTECTBEHHOI'0 0TOOpa B
HOIYJISISIX, TPHBOIUTH
IpUMEpHI IeHCTBYS B
HOMYJSIHSIX HOpM
€CTECTBEHHOI'0 0TOOpA.
OOBACHATH NPEAIOCHUIKH
JUISL IEUCTBHUSL IBUKYILEH
U CTaOMIM3UpYIOEen
(opM ecTeCTBEHHOTO
otbopa.

CpaBHuBaTh (OpMbI
€CTECTBEHHOI'0 0TOOpa,
JieNiaTh BBIBOJIbI Ha
OCHOBE

cpaBHeHus. PackpbIBaTh
3HAYEHUE JABMXKYIIHUX CUIT
HBOJIIOIIUH B
(dhopMupoBaHUH
MIPUCTIOCOOICHUH.
PackpsiBath conepxanue
TEPMUHOB U TIOHSATHIA:
BUJI, KDUTEPHUH BUIA,
MOTUMOP(H3M, BUIbI-
JIBOMHUKH, apeaJl,
9KOJIOTHYECKasi HUIIIA,
MOMYJISANS, BATOBOM
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OOpBOBI C HEM.

KapuOTHIIL,
KOCMOTIOJIHTEI,
SHAEMUKH, TOABHUIbI,
9KOTHIIBL.
XapaxkTepu3oBaTh
KpUTEPHUHU BH]IA
(Mopdonornueckuid,
TCHETUYCCKHI,
OHMOXHMUYECKHH,
reorpauuecKuii,
9KOJIOTHYCCKHH,
OMOXUMUYECKHIA).
OOBSACHATH
HEO0OXOUMOCTh
WCIIOJIb30BaHUs BCel
COBOKYITHOCTH
KpUTEPUEB JIJIs
ONpeAeIICHUs BUIOBOM
MPUHAITICKHOCTH
opraHu3ma.
[TepeuncnsiTh OCHOBHBIE
BHYTPUBHJIOBBIC
TPYIIUPOBKH.
OOBSCHATH MPUIHHBI
CYIIECTBOBAHHS MOHO- U
MTOJINTUTTUIECKUX BUJIOB.
CpaBHUBATH BUJIBI 11O
MOpP(OTOTHIECKOMY
KpuTepuio. PackpbiBaTh
CoJiepKaHuEe TEPMUHOB H
TOHSITHM:
BHUJI000pa30BaHUE,
W30JISIIHS, KOIBOIIOIHSI.
XapakTepu3oBaTh
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BU1000pa30BaHE KaK
pe3yabTar
MHKPO3BOJIFOIHH.
OOBACHATH POJIb
U30JISIIIAN

B 00pa30BaHUH HOBBIX
BUJIOB.
XapakTepu3oBaTh
pa3IM4YHbIE CIIOCOOBI
BUJI000pa30BaHUs
(ayutomarpuueckoe,
CUMIIaTPUYECKOE).
[TpuBOAMTH KOHKPETHBIE
PUMEPHI BUJIOB,
00pa30BaBIIUXCSI
Pa3IUYHBIMHU CIIOCOOAMHU.
[TpumensTh 3HAHUS
croco0oB
BUJI000pa30BaHus JIs
00BSICHEHUS PUYMH
MHOT000pa3usi BUIOB.
OOBsICHATD
BO3HHUKHOBEHHE
YCTOMYMBOCTH MAaTOT€HOB
K aHTHOMOTHKaM

MakposBontonus u eé
pe3yIbTATHI

Meronbl u3y4eHus
MaKpOIBOIIOLUH.
[TaneonTonornueckue
METO/Ibl U3YUEHUS
sposmonuu. Ilepexonneie
bopMbI 1
(butoreHeTUYECKHE PSIIbI
OpPIraHU3MOB.
buoreorpagpuueckue

PackpeiBaTh conepxkanue
TEPMUHOB U TOHATHUM:
MaKpO3BOJIIOLUS
(bunorenes),
NepeXoHbIE (POPMBI,
(unoreHeTuyecKue
PAaBI, TATIEOHTOIOTHS.
XapakTepu3oBaTh
MaKpO3BOJIIOLMIO KaK

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
1c292
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METO/Ibl U3yYECHUS
sBositonMu. CpaBHEHHE
(baopbl 1 hayHbI MATEPUKOB
U OCTPOBOB.
OMOpHOIOTHYECKHE U
CPaBHHUTEIHHO-
MOp(}OIOrHuecKre METOIbI
W3YYCHHUS SBOJTFOITIH.
['eneTnyeckue MEXaHU3MbI
HBOJIIOIIMH OHTOTEHE3a H
MOSIBJIICHUS SBOJIIOLIMOHHBIX
HOBIIICCTB.

['omonoruyHsie U
AHAJIOTMYHBIC OPTaHbI.
PynumenTapHbie opransl u
aTaBU3Mbl. MOJEKYIIApHO-
TeHEeTUYECKUE,
OMOXUMUYECKHE U
MaTeMaTHYeCKUe METO IbI
W3YYCHHUS IBOJTFOITHH.
['oMonoruyHbIE TEHEI.
CoBpeMEHHbBIE METO/IBI
MOCTPOCHHUS
(UITOTEHETUYECKUX
nepeBbeB. OOmIe
3aKOHOMEPHOCTH (TpaBuIIa)
ABOJIIOLMH. [Ipunyun cmervl
@ynxyuii. HeoOpaTuMoCTh
HBOJTIOIIHH.

AnantuBHas paauanus.
HepaBHOMEpHOCTH TEMIIOB
HBOJTIOIIH.

HaJIBUJIOBYIO 3BOJIIOLIHIO
00pa30BaHMs KPYITHBIX
TaKCOHOMMYECKHX
€MHHLL.

OOBsACHATH 3HaUECHUE
1aJIEOHTOJIOTUYECKUX
UCCIIeIOBaHUM 115
noJry4eHus (HakToB
9BOJIIOLIUHM OPIaHU3MOB.
[IpuBOIUTE IPUMEPBI
OpPraHU3MOB,
OTHOCSIITNXCS K
HepexoHbIM popMam.
HaseiBaTh rpynmsl
OpPraHU3MOB,

JUISI KOTOPBIX
BOCCTaHOBJICHBI
(dbumoreHeTHUECKUE
psZIBIL.

CpaBHUBATH NPOLIECCHI
MaKpO3BOJIIOLMHU U
MHUKPOIBOJIIOLIUH.
PackpbIBaTh cofiep:kanue
TEPMHUHOB H

HOHATHI: Ouoreorpadus,
SH/IEMUKH, PEITUKTHI.
PackpbIBaTh cozepkaHue
TEPMUHOB U NIOHATHI:
IMOPHUOIIOTHUS,
Mopdoorus,
TOMOJIOTHYHBIE U
aHAJIOTUYHBIE OPTaHbl,
PYIMMEHTBI, aTABU3MBI,
OnoxuMHUecKast
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TOMOJIOTHSL.
XapakTepu3oBaTh
AMOPHUOIIOTUYECKHE,
CpaBHUTEILHO-
Mopdosorudeckue,
MOJIEKYJISIPHO-
TeHEeTUYECKUE,
OHMOXUMUYECKHUE,
MaTeMaTHYeCKUE METO/IbI
W3YYCHHUS SBOJTFOIIHH.
OOBSICHATH 3HAUCHUE
SMOPHOJIOTHH,
CpaBHUTEILHOM
Mop¢oIIoTHuH,
MOJIEKYJISIPHOM T€HETUKH,
OMOXHUMHH.
OMOMH(POPMATHUKH IS
W3YYCHHSI SBOTFOITUI
OpPTaHU3MOB.

Onenusars Briag A. O.
KoBanesckoro B
pa3BHUTHE
ABOJIIOIIMOHHOTO YUEHHUSI.
OnwuceIBaTh
TeHeTUYECKUe
MEXaHU3MBbI SBOJTFOIHH
OHTOT€HE3a U MOSIBICHHUS
IBOJTFOIIMOHHBIX
HOBIIIECTB.

[IpuBOIUTE IPUMEPHI
aTaBU3MOB U
PYIUMEHTAPHBIX OPTraHOB
y pa3TUYHBIX
OpPTaHU3MOB M OOBSICHATH
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MIPUYUHBI UX TOSBICHMUSL.
[IpuBOIUTE IPUMEPHI
TOMOJIOTHYHBIX U
AQHAJIOTMYHBIX OPIaHOB.
CpaBHMBATB CTPOECHUE
OpraHOB y OPraHU3MOB
pa3HbIX
CUCTEMATUYECKUX IPYIII.
[IpuBoAUTE IpUMEPEI
OMOXUMHYECKOH U
T€HHOM FOMOJIOTUH.
OueHuBaTh 3HaYECHHE
OMOMH(POPMATHUKY IS
W3Y4YECHUS
3aKOHOMEPHOCTEN
sBosronMu. PackpsiBarh
coJiepKaHue TEPMUHOB U
TIOHSATUI: CMEHA
(GyHKIMN OpraHoB,
HEoOpaTUMOCTh
9BOJIIOLIVH, aJalITUBHAS
paauanus,
HEPaBHOMEPHOCTh
TEMIIOB 3BOJIOLUH,
4yepeZ0BaHHE TVIaBHBIX
HaIlpaBJICHUI 3BOJIIOLUY.
AHanu3upoBarb
MIPUYMHBI YepeI0OBaHUS
TJIABHBIX HaIlPpaBICHUN
IBOJTIOIHH.

[IpuBoauTE IpUMEpPHI
MIPOUCXOXKACHUS
OpPraHU3MOB OT
HecHealn3upOBaHHBIX
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[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

Hayunsble runoressl
MIPOUCXOXKICHUS KU3HU Ha
3emuie. AGuorenes u
naHcnepmus. Jlonayunsie
MIPEICTABJICHUS O
3apOKICHHUH KU3HU
(xpeaunonusm). ['unoresa
MOCTOSTHHOTO
camMo3apOXKICHUS KU3HU U
e€ ompoBep>KEHUE OMBITAMU
®. Peqn, JI. Crianmmannanm,
JI. I1acrepa.
[IpoucxoxaeHne ;Kxu3Hu 1
acTpoOUOJIOTHS.
OCHOBHBIE 3TaIbI

HEOPT aHUYECKOHN IBOIIOLIMU.

[Inanerapnas

(reosroruveckas) SBOJIFOIHS.

XUMHYIeCcKast DBOJIIOIHA.
AOHOTreHHBII CUHTE3
OpPraHUYEeCKHUX BEIIECTB

13 HeopraHu4eckux. OMnbIT

IPEAKOB M UX
MPOTrPECCUPYIOLIEN
crielManu3aluu.
OOBACHATH IPUUNHBI
HEpaBHOMEPHOCTH
TEMIIOB HBOJIOIHH.
[IpuBoAUTE IpUMEPEI
aJalITUBHOM paJdallvy y
OpPraHU3MOB.

OOBACHATH TPUUMHBI
HEOoOpaTUMOCTH
3BOJIIOLIMY.

PackpsiBath conepxanue
TEPMUHOB U TTOHSTHIA:
KpealnoHU3M, BUTAJIU3M,
MaHCIIepMUsl, aOMOreHes.
W3narate HayuHbIE
TUIIOTE3bI U TEOPUU
MIPOUCXOXKACHUS )KU3HU
Ha 3emIie.

OnenuBath Bkiag @.
Penu,

JI. Cnannanuanu, JI.
ITacrepa

B (hopMHUpOBaHUE
HAy4YHBIX B3IJISII0B HA
MIPOUCXOXKACHUE KU3HU
Ha 3emute. [lepeuncniats
CTaJMHU PA3BUTHS KU3HU
Ha 3emJie, COrJIacHO
Teopun OMOIo33a.
OnuceIBatTh yCloBHUS,
HeOOXOINMBIE TS
a0MOreHHOI0 CHHTEe3a

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
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C. Muwmuiepa u I'. FOpu.
O6pa3zoBaHue MOIUMEPOB
13 MOHOMEPOB.
Koanepsarnas runoresa
A.W. Onapuna, runoresa
nepBUYHOTO OynboHa JIK.
XongeiHa, reHeTndecKas
runoresa ['. Mémnepa.
Pu6ozumsl (T. Uek) u
runoTesa

«vupa PHK» V. 'un6epra.
®dopmupoBanre MeMOpaH U
BO3HUKHOBEHHE
IIPOTOKJIETKHU. PackpbIBaTh
co/iepKaHuEe TEPMUHOB U
MOHATHI: T€OJIOTHYECKAS
ABOJIFOLMSA, XUMUYECKast
9BOJIOINS, A0MOTr€HHBIN
CUHTE3, IEpBUYHAS
atMocdepa, KoarlepBaTHbIC
Kariu, puOo03UMBlI,
MIPOOUOHTBI.
XapakTepru3oBaTb OCHOBHBIE
ATarbl XUMHYECKON
HBOJIIOLIMH.
.BupryaabHas
JabopaTopHasi pabora
«MonenupoBaHuE ONBITOB
Munnepa— Opu no
M3YYEHHIO a0MOTEHHOTO
CHUHTE3a OPraHUYECKUX
COeIUHEHNN

B IIEPBUYHOI aTMOchepe»
Ucropwus 3emiu 1 METOIbI

OpPraHUYECKUX
coenuHenuil. [IpuBoaute
IPUMEPBI MOJIEKYJI, Y
KOTOPBIX BOZHUKIIN
IPOLIECCHl TEHETUYECKOTO
KOIMPOBAHUS U
(dhepmeHTaTHBHAS
AKTUBHOCTb.

HaspiBaTh XMHUECKU
COCTaB MEPBUYHON
aTMochepsl 3eMiH.
OuenuBats Braag C.
Muiepa,

I'. FOpu, T. Yeka, V.
I'unGepra

B (hopMHpOBaHUE
HAYYHBIX B3IJISII0B Ha
MIPOUCXOKACHUE KUZHH
Ha 3emIe.
O06o0CHOBBIBAThH
HEBO3MOYKHOCTh
TTOBTOPHOTO
BO3HMKHOBEHUS KU3HU
Ha 3emiie. PackpbiBath
coJiepKaHuE TEPMUHOB U
MOHSATUN: T€OXPOHOJIOTHs
(oTHOCHUTEIbHAS,
abcotoTHas ),
OKaMEHEIIOCTH, METO/IbI
TEOXPOHOJIOTHH,
TFeOXpPOHOJIOTHYECKast
IIKaJia: S0HBI, IPHI,
MEePUOJIbI, STTOXHU.
XapakTepu3oBaTh
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e€ uzyuyenus. Mckonaemplie
OpraHMYECKHUE OCTATKH.
['eoxpononorus u eé
METO/BbI.

OtHOCUTENBHASA U
abcomroTHas
T€OXPOHOJIOTUS.
I'eoxpoHonornyeckas
IIKajia: S0HbI, 3PHI,
HEPUObL, TIOXHU.
JlaGopaTopHasi pabota
«M3ydeHue u onucaHue
HCKOIIA€MbIX OCTAaTKOB
JIPEBHUX OPTraHU3MOBY
Havanbnbie sTansl
OPTraHUYECKON IBOJIFOLUU.
[TosiBneHue 1 3BOJIIOIUS
MEPBBIX KJIETOK. DBOJIOIUS
MeTabonu3ma.
[Tpoucxoxnenue
MHOT'OKJIETOYHBIX
OpraHU3MOB.
Bo3HUKHOBEHHME OCHOBHBIX
TPYIIIT MHOTOKJIETOUHBIX
OpraHU3MOB.

OCHOBHBIE 3TaIbI 3BOJIOLUN
BBICIIMX PAaCTEHUH.
OcHoBHbIE apoMOp(dH03bI
pacteHuil. Beixox pacreHuit
Ha cymy. [losBnenue
CIIOPOBBIX PACTEHUM U
3aBOEBAaHUE UMU CYIIH.
CeMeHHbIE pacTEHHUS.
[TporcxoxaeHne IIBETKOBBIX

METO/1bl U3YUYEHUS
HCTOpUU 3EMIIH.
[Iepeunciars pa3nensl
re0XpOHOJOTHYECKON
nikasbl. OLeHUBaTh
3HAUEHUE UCKOIAEMBbIX
OCTATKOB JJI U3yYEHUs
HUCTOPUH Pa3BUTHUS
JKU3HU Ha 3eMIIe.
OOBsCHATH XapakTep
pacnpeneneHus
MCKOIIa€MbIX OCTAaTKOB B
3€MHOU KOpe.
CpaBHHMBATh METO/bI
abCONIOTHON U
OTHOCHUTEIILHON
TEOXPOHOJIOTUH.
PackpsiBath conepxanue
TEPMUHOB U TOHSITHI:
«IOCIe THUN
YHUBEpCAJIbHbBIN 00LIHit
MIPEIOK»,
OJITHOKJIETOYHBIE.
PackpsiBath conepxanue
TEPMUHOB U TTOHATHI:
BOJIOPOCIIH, PUHUODHUTHI,
MXHU,
ManopOTHUKOOOPA3HEIE,
CEMEHHbIE MarOPOTHUKH,
rOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE,
Oecrionoe MoKoJIeHHe
(cmopodur), monoBoe
MOKoJIeHHE (raMeTouT).

95



pacteHnii. OCHOBHBIE 3TaIlbl
ABOJIFOLIMU KUBOTHOT'O
Mupa. OCHOBHBIE
apoMop(}O3bI JKUBOTHBIX.
Bennckas dayna.
KemOpuiickuil B3pbIB —
MOSIBJIECHUE COBPEMEHHBIX
tunos. [IpakTnyeckas
pabora

«M3yuenue ocobeHHOCTEN
CTPOEHHUSI MO3BOHOUYHBIX
JKUBOTHBIX» Pa3zButune
JKU3HU Ha 3eMJIe TI0 3paM U
MepUOJaM: apxeu,
MPOTEPO30H, MaIC030H,
Me3030M, KaiHo3o0i. OOmas
XapaKTEPUCTHKA KIIUMATA U
re0JIOTUYECKHX MTPOLIECCOB.
[losiBneHue u pacuser
XapaKTEpHBIX OPTaHU3MOB.
VYrneobpazoBaHue: ero
YCIIOBUS U BIMSTHUE Ha
ra3oBblil COCTaB
aTMocdepsl.

MaccoBble BBIMUPAHUS —
HKOJIOTMYECKHE KPU3UCHI
npouwioro. [Ipuunner u
CJIEJICTBHUSI MaCCOBBIX
BbIMHpaHuii. COBpEMEHHBIN
9KOJIOTUYECKUN KPHU3UC, ETO

[IepeuncisaT OCHOBHBIE
3TaIbl BOJIOLNH
pacTUTENBHOTO MUpA.
OpraHu3MBbl,
IIPOKApHOTHI, SyKapuOTHI,
CHMOHOTEHE3.
XapakTepu3oBaTh
HavyaJbHBIC 3TAIIbI
OpraHu4ecKou
IBOJIIOIHH.

[IpuBOUTE IPUMEPDI
apoMop¢030B MEPBBIX
OJIHOKJIETOYHBIX
OpraHU3MOB.
XapakTepu3oBaTh
OCHOBHBIE

MOJIOKEHUS U
JI0Ka3aTeNnbCcTBa
TUIOTE3bl CHMOMOTeHE3a.
PackpsiBath conepxanue
TEPMUHOB U TOHATHI:
MIpOCTENIIHNE,
IJIaCTUHYATHIE,
KHUIIIEYHOIOJIOCTHBIE,
IJIOCKUE YEPBH,
YJIEHUCTOHOTHE, PHIOHI,
36MHOBO/IHBIE,
MIPECMBIKAIOTIIAECS,
MTULBI, MJIEKOMTUTAIOIINE,
9KTO/IEpMa, SHTOJIEpMa,

ocobennoctu. [Ipobiema Me30/1epMma,
COXpaHEHHUs JBYCTOPOHHSA
Oouopa3zHooOpasus Ha 3emiie. | CHUMMETpus,
CoBpemeHHas cucrema TETJIOKPOBHOCTb.

96



OpPraHUYECKOrO MHpA.
[TpuaIMIE! K1accudukanmm
oprann3mMoB. OCHOBHbIE
CHCTEMATUYECKUE IPYIIIbI
OpPTraHU3MOB

[IepeunciaTb OCHOBHBIE
3TaIbl BOJIOLNH
YKUBOTHOT'O MHUpa.
HaspiBath OCHOBHBIE
npeajanTainuu,
CIOCOOCTBOBABIIHE
BBIXO/ly )KUBOTHBIX Ha
cyury.

OueHuBaTh 3HaYEHUE
pa3BUTHUS HEPBHOM
CUCTEMBI 17151
MIPUCTIOCOOTICHUS
YKUBOTHBIX K YCIOBUSM
OKpY>Karolleu Cpeibl.
OOBACHATD MPUIUHBI
3BOJIFOLIMOHHOTO
pacuBeTa HACEKOMBIX,
KOCTHBIX PbIO, MITHIL,
MJIEKOITUTAIOIIHX.
PackpsiBath conepxanue
TEPMUHOB U TOHATHI:
apxeii, apxe0akTepuu,
uaHo0aKkTepu,
MPOTEPO30H, NMAJICO30H,
KeMOpui, OpJIOBUK,
CUITYp, I€BOH, KapOOH,
nepms, [Tanres, Teruc,
TPUIIOOUTHI, PUHUO(DUTHL,
PaKOCKOPITUOHBI,
MaHIUPHBIE PHIOKI,
KOTHJIO3aBpBbI, ME30301,
l'onnBana, JIaBpasus,
TpHac, ropa, Med,
XBOWHBIC, THHKTOBBIE,
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CaroBHHUKOBEIC,
OCJIEMHHTBI, AMMOHUTEI,
JTIUHO3aBPHI,
apXeoNTepPHUKC,
MOKPBITOCEMEHHEIE,
KallHO30H, TTaJICOreH,
HEOTCH, aHTPOIIOTEH,
MaccOBOE BEIMUPaHUE.
XapakTepru3oBaTh
pa3BUTHE )KU3HU Ha
3emuie 1o 3paMm U
epHOJIaM.

[Tpoucxoxnenue
yeroBeKa —
AHTPOIIOT€HES

10

Pa3pnenbl u 3anaun
aHTponoioruu. Metopl
AQHTPOIIOJIOTUH.
CraHoBiieHHe
MIPEACTABICHUI O

MPOUCXOKIACHUHN YCIIOBCKA.

Penurnosneie Bo33peHuUs.
CoBpeMeHHbIE HayUHbIE

TCOPUH. CXO,[[CTBO YCJIOBCKAa

C YKUBOTHBIMH.
CucremaTu4eckoe
MOJIOYKEHHUE YeJIOBEKa.
CBUIETEIBCTBA CXO/ICTBA
YeJIOBEKa C )KUBOTHBIMH:
CpaBHUTENBHO-
Mopdonoruaeckue,
AMOPHUOIIOTUYECKHE,
¢buznonoro-
OMOXMMUYECKUE,
noseneHueckue. OTINYnA
YeJIOBEKa OT KUBOTHBIX.

PackpeiBaTh conepxanue
TEPMUHOB U IIOHATHUH:
aHTPOIIOJIOT U,
Moposorus,
AHTPOIIOI€HES,
AHTPOIIOMETPHS,
PEKOHCTPYKIIMS,

apxeoJiorus, 3THOrpadus.

HasbiBaTs paznens u
3a/1a4d aHTPOTIOJIOTHH.
XapaxkTepus3oBaTh
MCTOABI aHTPOIIOJIOTHUH U
CPaBHHMBATh UX MEX]TY
cO0O0i.

Boigenste Bonpockt
ABOJTIOIIAN YEJIOBEKa,
uccieayemMble pu
IIOMOIIIN

Pa3IMYHBIX METO/IOB.
XapakTepu3oBaTh
Hay4HbIE€ TEOPUHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f4

1c292

98


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

[Ipamoxoxaenue u
KOMIUIEKC CBSI3aHHBIX C HUM
npu3HakoB. Pa3Butue
TOJIOBHOI'O MO3T'a U BTOPOU
CUTHAJIHOU CHUCTEMBI.
JlaGopaTtopHasi padora
«M3y4enne ocooeHHOCTEH
CTPOEHUS CKEJIETa YEJIOBEKA,
CBSI3aHHBIX

C IIPSMOXOKICHUEM
JBuxyiue cuibl (pakTopsl)
AHTPOIIOreHEe3a:
OHOJIOTHYECKHE,
counanbHble. COOTHOIIEHNE
OMOJIOTMYECKHUX U
COLIMAIBHBIX (haKTOPOB B
AHTPOIOTEHE3E.

OCHOBHBIE CTaIUH
aHTponoreHesa. Pannue
YyeJI0BeK0OOpa3HbIe
00e3bsIHBI (IPOKOHCYJIBI) U
paHHUE TTOHTUJIBI — 00IIIHe
IPEJKU YeI0BEKOOOpa3HBIX
00€3bsIH U JIIOJIEH.
ABCTpaJIONIUTEKH —
JIBYHOTHE TIPEJIKH JIFOICH.
UYenoBek ymenslid, IEPBbIE
W3TOTOBJIEHUS OpYIUN
Tpyna. Yenosek
MPSAMOXOISAIIUHN U TIEPBBIN
BBIXOJ JIIOJIEH 32 IPEEIIb
Adpuku. Yenosek
reinensoeprekuii — o0t
MIPeIOK HeaH1epTaIbCKOTO

IIPOMCXOXKACHUS
yenoBeKa. BeIABISTh
4epThl CXOACTBA U
pas3nuyus YyenoBeka u
KHUBOTHBIX.
XapakTepu3oBaTh
CBU/IETEJILCTBA CXOJCTBA
YeJI0BEKA U JKUBOTHBIX
(cpaBHUTEIBHO-
MOP(OJIOTHYECKUE,
SMOPHOIOTUYECKHE,
¢duznonoro-
OMOXHMMUYECKHUE,
IIOBE/ICHYECKUE).
[IpuBoaUTE pUMEpPHI
aTaBU3MOB U
PYAMMEHTOB y YeJlOBEKa.
CpaBHUBaTh OpyIUHHYIO
NesITeIbHOCTh YelloBeKa
Y )KUBOTHBIX.
CpaBHuBarb
0COOEHHOCTH BBICIIEH
HEPBHOM J1eTEIbHOCTH
9eJI0BEKA U )KUBOTHBIX.
PackpbIBaTh coiepkanue
TEPMUHOB U TOHATHUM:
HaclleICTBEHHAs
W3MEHYHUBOCTb,
€CTEeCTBEHHBII 0TOOp,
opyauitHas
NesITebHOCTD,
TpYIIIOBOE
COTPY/ZHUYECTBO,
oO1enue, pedsb.
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YyeJIoBeKa U YeJI0BeKa
pasymHoro. Yenosek
HeaHAepTAIbCKUM KaK BUJ
JIXOJIEH XOJIOAHOTO KJIMMara.
YenoBek pa3yMHbIN
COBPEMEHHOTO THIIA,
JIEHUCOBCKUI YeI0BEK,
OCBOCHHE KOHTHHEHTOB 32
npeaenamMu AQppuku.
[Taneoreneruka u
MaJIeoreHOMUKA.
OBOJIIOLUS COBPEMEHHOTO
yenoBeKka. EcTecTBeHHBIH
0TOOp B MOMYJISALUAX
yenoBeka. MyTalnoHHbIN
MIPOIIECC U TIOTUMOPPHU3M.
[TomynsiIOHHBIE BOJIHBI,
npeiid TeHOB, MUTpAIUs U
«@(dexT ocHOBaTENS» B
MOMYJISIIUASIX COBPEMEHHOTO
yesoBeka. Uenoseueckue
pacel. [Tonsitue o pace.
bosnbme pacer:
€BpOIICOHTHAs
(eBpaswmiickas), aBcTpao-
HErpouHAs
(9KBaTOpHANIbHASA),
MOHTOJIOHTHAS
(a3marcko-aMepHuKaHCKas).
Bpewms u mytu paccenenus
YeNoBeKa 1o

mia"ere. EqxnHCcTBO
yenoBedeckux pac. Hayunas
HECOCTOSTEIbHOCTh

XapakTepu3oBaTh
JIBU>KYILIAE CUIIBI
aHTPOIIOreHEe3a:
OMOJIOTUYECKHE U
COLIMAJIbHBIE.
PackpsiBath conepxanue
TEPMUHOB U TOHATUM:
ABCTPAJIONUTEK, YelloBek
ymenbii, YenoBek
MPSAMOXOISIINA,
Yenosek
reienpoeprekui,
Yenosek
HEaHJePTAIbCKUH,
KpOMaHbOHEL,
JICHICOBCKHM YEITIOBEK,
Yenosekpa3yMHbIN
COBPEMEHHOTO THIIA,
[ajeOreHeTUKA.
XapakTepu3oBaTh
OCHOBHBIE CTA/INU
AHTPOIIOrEHE3A.
Brrasisars
MPOrPECCUBHBIC YEPTHI,
IIOSIBUBLIHECS Y NPEIKOB
YeJI0BEKa Ha pa3HbIX
CTaJUAX aHTPOIIOrEHESA.
[IpuBOIUTE IPUMEPHI
MpeICTaBUTENEN
OCHOBHBIX CTaaui
AHTPOIIOTeHE3A:
ONKUCHIBATh UX
AHTPONIOMETPUYECKHUE
JaHHBIE, 00pa3 )KU3HU U
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pacusma.
[TpucmnocobaeHHOCTD
YyenoBeKa

K Pa3HBIM YCIOBHSM
OKpY’Karolel cpeapl.
Bnusinue reorpaduyeckoit
cpensl U Apeiida reHoB

Ha MOP(OJIOTHIO U
(bu3HONOTHIO YeToBeKa.
MexaucuuIiMHapHbIe
METO/IbI B pr3nvecKon
(Onosornueckoil)
AHTPOMOJIOTUH.
DBOJIIOIIMOHHAS
AHTPOMOJIOTHUS U
MAJICOaHTPOTIONIOTUS
YeJIOBEUYECKHUX MOMYIISALIUN.
buoconuansHbie
WCCJICTOBAHUSI IPUPOIBI
yenaoBeka. MccnenoBanme
KODBOIIOIIMH
OMOJIOTUYECKOTO U
COILIMATILHOTO B YEJIOBEKE.

IIpakTnyeckas padora
«M3yueHune 3K0I0rnueCKrux
aJlanTalnui 4eJI0BeKa»

opynus Tpyaa.
CpaBHUBaTh
npeJcTaBUTENCH
OCHOBHBIX CTagui
aHTpoIoreHe3a
PackpsiBath conepxanue
TEPMHUHOB U TTOHSITHIA:
MYyTalMOHHBIN IIpOLIECC,
noJIMMophu3m,
MOMYJISIIUOHHBIE BOJIHBI,
npetid reHoB, MUTpanus,
«@(hdexT ocHOBATEII.
XapakTepus3oBaTh poib
€CTECTBEHHOTO 0TOOpa B
HOMYJISIIHSIX
COBPEMEHHOI0 YeJIOBEKa.
OruieHuBaTh pojb
MYTallMOHHOTO Ipoliecca,
NOMYJSLUOHHBIX BOJIH,
npeiida reHos,
MUTrpanuy, «3ddexra
OCHOBATEJISH» B ABOJIIOLIMU
MO YJISIU A
COBPEMEHHOT0 YEJIOBEKA.
[IpuBOIUTE MpUMEPHI
(hakTOpOB, CTOCOOHBIX
BBI3BaTh MONYJIAIIMOHHbBIE
BOJIHBI B 9BOJIIOIINH
COBPEMEHHOI0

yenoBeka PackpeiBaTh
coJiepKaHue TEPMUHOB U
MOHSTHI: paca,
pacoreHes, pacusM,
COIMAIIbHBIN TAPBUHU3M.
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XapaxkTepu3oBaTh
MPU3HAKH OOJIBIINX pac
YeJloBeKa: eBPOIEONIHOMN
(eBpazuiickoii),
aBCTPAJIO-HErPOUIHOM
(3KxBaTOpHAILHON),
MOHTOJIOUJHOM
(a3marcko-
aMEPHUKAHCKOM ).
BBISBISTE IPHYHHBI
BO3HUKHOBEHUS
YEJI0BEUECKHUX pac.
[IpuBOIUTE IPUMEPHI
QIANTUBHBIX MTPU3HAKOB
y MpeAcTaBUTENCH
YEJI0BEUECKHUX pac.
IIpuBOoAUTH
CBHUJICTEIILCTBA SAMHCTBA
MIPOUCXOKICHUS
YEJIOBEUECKHUX pac.
ConocTaBusiTh
aTaIITUBHBIC THITHI
JIFOJIEN C paCOBBIMHU
MpU3HAKAMHU.
Jloka3pIBaTh HAYUYHYIO
HECOCTOSITEIbHOCTh
pacuzmMa

DKOJIOTHS — HayKa O
B3aMOOTHOLIEHMSIX
OpPraHu3MOB U
HAaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoiu

0.5

3apox/ieHue U pa3BUTHE
IKOJIOTUN

B Tpynax A. ['ymGonbara,
K.®. Pynee, H.A.
CesepiioBa, 2. I'ekkens,

A. Tencmu, B.H. Cykauéna.

Paznens! u 3agaun

PackpeiBaTh conepxkanue
TEPMUHOB U TOHATHUM:
9KOJIOTHS, ayTIKOJIOTHS,
CUHAKOJIOT S, SKOJIOTUS
COOOIIIECTB M YKOCUCTEM,
9KOJIOTHS BUJIOB U
MIOIYJISALUH.

bubmuorexa [JOK
https://m.edsoo.ru/7f4
1¢292
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sKoa0ruu. CBsI3b DKOJIOTHH
C IpYTUMH HAYKaAMH.
MeTobl DKOJIOTHH.
IToneBble HAOMIONEHUS.

BKCHepI/IMeHTH B 3KOJIOI'UH.

MPUPOHBIC U
nabopaTopHBIE.
MoaenupoBanue B
9KOJI0TMU. MOHUTOPUHT
OKPYKarOIIEH CPeIbl:
JIOKQJIbHBIN, pETUOHATIbHBIN
U TJIO0QJIbHBIN.

3Ha4YeHHE IKOJIOTUUECKHUX
3HAHMUM JJIs YEITOBEKA.
DKOJIOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA
CBsI3€ll YEJIOBEUECTBA C
IIPUPOIOM.

dopmupoBaHue
DKOJIOTHYECKOH KYJIBTYPBI U
JKOJIOTUYECKOU
TPaMOTHOCTH HACEJICHUSI.
JlaGopaTtopHasi padora
«M3yueHnue MeToa0B
AKOJIOTUYECKHUX
WCCIIEI0BAHUI»

XapakTepu3oBaTh
OCHOBHBIE 3TaIbI
3apOKJICHUS U Pa3BUTHUS
3KOJIOTUU KaK HayKHU.
[TpuBoaAUTE IpUMEPHI
00BEKTOB U3YUCHHS
9KOJIOTHH.

Ha3riBaTh OCHOBHBIC
3a71a4M, CTOSIIUE Tepe]l
Y4E€HBIMU-KOJIOTaMU.
YcraHaBiauBaTh
B3aHMOCBS3b SKOJIOTUH
C IpyTUMH
HaykamuPackpbIBaTh
cojiep>KaHue TEPMUHOB U
TTOHSTHI: TIOJICBEIC
HaOJII0IeHu,
MOHUTOPHUHT
OKpY>Karolleu cpeibl,
MO/JIETTMPOBAHHUE,
JKCIIEPUMEHT,
MPOTHO3UPOBAHHUE.
XapakTepu3oBaTh
METOJIBI SKOJIOTHH.
[IpuBOIUTE TPUMEPHI
MOJIEBBLIX HAOIIOACHUI B
9KOJIOTHH.

BEISIBIISITE 0COOEHHOCTH
MOHUTOpPUHTA
OKpY>Karollen cpeibl Kak
METO/1a AKOJIOTUUECKUX
HCCIIEJOBAHUN.
OO0O0CHOBBIBaTh 3HAYCHUE
SKCIIEPUMEHTOB B
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DKOJIOTMYECKUX
HCCICAOBAHUSX.
CpaBHuBaTh
n1abopaTopHbIC U
MIPUPOTHBIC
IKCIIEPUMEHTHI KaK
METO/BI DKOJIOrNYECKHUX
HCCIICIOBAHUIA.
O1leHNBAaTh 3HAYEHUE
MIPOTHO3UPOBAHHS KaK
METO/1Aa DKOJIOTHYECKHX
HCCIICAOBAHUM.
OO00CHOBBIBATh
HEOOXOIMMOCTD
DKOJIOTHYECKUX 3HAHHUI
JUTSI COBPEMEHHOTO
YyeJ0BeKa

OpranusMmsl 1 cpena
oOuTaHus

1.5

Okonoruyeckue HakTopsl U
3aKOHOMEPHOCTH UX
neiictBus. Knmaccudukarms
AKOJIOTMYECKUX (PaKTOPOB:
abHoTHYEeCKUE,
ouoTHYeCcKue,
aHTpornoreHssle. O0mue
3aKOHOMEPHOCTH JIEMCTBHUS
HKOJIOTUYECKUX (DaKTOPOB.
[TpaBuiio muanmyma (K.
[lnpeHnrens,

1O. JInbux).
TosiepaHTHOCTS.
OBpUOHOHTHBIE U

CTEHOOHMOHTHBIE OpraHu3MBblI.

AOuoTtnyeckue (HaxTopsl.
CBeT KaK 3KO0JIOTHYEeCKUI

PackpeiBaTh conepxkanue
TEPMUHOB U TOHATUMN:
9KOJIOTHYECKUH (aKTop,
OMOJIOTrNYECKHM
ONTUMYM,
OTPaHUYMBAIOIINI
(TUMUTHPYIOLTHH )
(akrop.
Knaccudunuposatsb
9KOJIOrHYecKne (hakTopbl
10 pa3HBIM OCHOBAHUSM.
XapakTepu3oBaTh 001I1e
3aKOHOMEPHOCTH
JNIEUCTBUS DKOJIOTUYECKUX
(akTOpoB.
OO0O0CHOBBIBATH JIEHCTBHUE
3aKOHa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
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dakTtop. JlelicTBue pa3HbIX
Y4aCTKOB COJIHEYHOI'O
CIIEKTpa Ha OPraHU3MBI.
OKOJIOTUYECKHUE TPYIIIIbI
pacTeHUil U KUBOTHBIX

10 OTHOILIEHUIO K CBETY.
CurnanbHas poJib CBETA.
doTonepuoausM.
JlaGopaTopHasi pabora
«BpIsiBIICHUE
MIPUCTIOCOOICHUI
OpPraHU3MOB K BJIUSHUIO
cBeta» Temmneparypa kak
IKOJIOTHYECKUH (HaKTOP.
JeiicTBre TeMmeparypbl

Ha OpraHU3MBlI.
[ToikunoTepMHbIE U
TOMOMOTEPMHBIE
OpraHU3MBlI.

OBpUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.
Jlaboparopnasi padora
«Bp1sBIICHKE
MIPUCTIOCOOTICHHIA
OpPraHU3MOB K BIHSHUIO
TeMIeparyps» BrnaxxHOCTb
KaK 9KOJIOTUYECKUI (aKTop.
[TpucnocoOnenus pacTeHuit
K ITO/JIEP’KaHUI0 BOJHOTO
OanaHca.

Knaccudukanus pacrenuit
10 OTHOILIEHUIO K BOJIE.
[TpucnocobaeHus )KUBOTHBIX
K U3MEHEHHUIO BOJIHOTO

ONTUMYyMa U 3aKOHA
OrpaHUYMBAIOLIETO
(hakropa.

[IpuBOaUTE IPUMEDBI:
WUTFOCTPUPYIOLIUE
JIEHCTBHE ITPAaBUIIA
MUHHUMYMa,
OTrpaHUYHUBAIOLIETO
(hakTopa, IBPUOMOHTHBIX
u

CTEHOOMOHTHBIX
OpraHu3MOB

PackpsiBath conepxanue
TEPMUHOB U NIOHATHUM:
CBeT, (poTomepuousm.
XapakTepu3oBaTh
JIECTBUE CBETA KAK
9KOJIOTMYECKOTO
¢akTopa.

CpaBHUBATH ACHCTBUE
pa3HbIX YYaCTKOB
COJIHEYHOT'O CIIEKTpa Ha
OpraHU3MBI.

BrIBISITE OCOOEHHOCTH
CTPOEHHUS U
KU3ZHEJEATEIIbHOCTH
pacTeHu pa3HbIX
9KOJIOTHYECKUX TPYIII MO
OTHOIIEHHIO K CBETY
(cBeTonmOOMBEIE,
TEHETIOOUBEIE,
TEHEBBIHOCITUBBIC).
[IpuBOIUTE IPUMEPHI
pacTeHnl pa3HbIX
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pexuMa.
JlaGopaTtopnasi padora
«AHaToMHYECKHE
0COOEHHOCTH

pacTeHui u3 pa3HbIX MECT
oburanus» Cpeapl 0OOUTaHUs
OpPraHU3MOB: BOJIHas,
HA3eMHO-BO3/1yIlIHAas,
IIOYBEHHAs, TTTyOHMHHas
[IO/ITOYBEHHAS,
BHYTPUOpPraHU3MEHHAsI.
PU3UKO- XUMHUYECKUE
0COOEHHOCTH cpell
0o0WTaHUsl OPraHU3MOB.
Bbuonoruueckue puTMsl.
BHeuHnne u BHyTpeHHHE
put™Mbl. CyTOuHBIE U
TOJIMYHbBIE PUTMBI.
[TpucnocobaeHHOCTD
OpPraHU3MOB K C€30HHBIM
WU3MEHEHUSIM yCIIOBUM

9KOJIOTMYECKHX TPYIIII 11O
OTHOILEHUIO K CBETY.
BbBisATE 0cOOEHHOCTH
CTPOCHHUS U
KU3HEJECATCIIBHOCTH
YKUBOTHBIX Pa3HbIX
9KOJIOTMYECKHX TPYIIII 110
OTHOILEHUIO K CBETY
(1HEBHBIE, CyMEpEUHbIE,
HOYHBIE).

[IpuBoanTE IPUMEpPHI
KUBOTHBIX Pa3HbIX
9KOJIOTMYECKUX TPYIIII 110
OTHOILEHUIO K CBETY.
OO00CHOBBIBATH 3HAUEHUE
¢doTonepror3mMa B
YKU3HU OPraHU3MOB U JUIs
MIPAKTUKHU CEIBCKOTO
xo3sHicTBa PackpbiBaTh
coJiepKaHUE TEPMUHOB U
HOHSTHN: TEMIIEPATYPA,

*u3HU. JKu3HeHHbIe GOpPMBI MTOMKWJIOTEPMHBIE
opranusmoB. [lonsarue o (XOJI0THOKPOBHEIE),
JKU3HEHHOH (opme. TOMOWOTEPMHBIE
Kuznennsie GopMsl (TETrI0KpPOBHEIE)
pacTeHuit: OpTraHu3MBbI, aHAON03,
JIepeBbsl, KYCTapHUKH, IBPUTEPMHBIE
KyCTapHUYKH, MHOTOJIETHHE | OpPTaHU3MBEI,

TpPaBbl, OTHOJIETHUE TPABBI. CTEHOTEPMHbIE
KuzneHnsie GopMbl OpTaHU3MBI,
KUBOTHBIX: THIPOOHOHTBI, TEPMOPETYIISALHSL.
re0OMOHTHI, XapakTepru3oBaTh
a’poOuoHThL. OCcOOeHHOCTH JeiicTBUE TeMIepaTyphbl
CTpoeHwus U o0pasa KU3HHU. Ha OpTaHU3MBI.
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buoTtnueckue haxkTopsl.
Buasl onornueckux
B3aUMOJICUCTBHUIA:
KOHKYPCHIIUS,
XUIIHAYECTBO, CHMOMO3 U
ero ¢opmsl. [lapazutusm,
KooTepanus, MyTyajau3M,
KOMMEHCAIIU3M
(KBapTUPaAHTCTBO,
HaXJICOHHUYECTRO).
Herpoduueckue
B3aUMOJICVCTBHUS
(Tormueckwue, popuyeckue,
dabpuyeckue). 3HaUCHUE
OMOTHYECKHX
B3auUMOJICUCTBUI 11
CYIIIECTBOBaHHS OPraHU3MOB
B cpejie OOuTaHUs.
[TpuHIMIT KOHKYPEHTHOTO
UCKJTFOUCHUSI.

BrisiBisTH 0OcOOEHHOCTH
CTPOCHHUS U
KU3HENESITEIIbHOCTU
MOMKWJIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U
TOMOMOTEPMHBIX
(TETUIOKPOBHBIX )
YKUBOTHBIX.

[IpuBOUTE TPUMEPHI
IOMKHAIIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U
TOMOMOTEPMHBIX
(TETJIOKPOBHBIX )
YKUBOTHBIX.

BrisiBnsTh ocobeHHOCTH
CTPOCHHUS U
KU3ZHEJCATEIIbHOCTH
TEILIOJIIOOUBEIX,
3UMOCTOMKHUX,
MOPO30YCTOMYMBBIX
pacTeHuN.

[IpuBOIUTE TPUMEPBI
TEILIOIIOOMBEIX,
3UMOCTOMKUX,
MOPO30yCTOMYUBBIX
pacTeHui.

[IpuBOIUTE IPUMEPHI
IBPUTEPMHBIX U
CTEHOTEPMHBIX
opranu3moB. PackpeiBaTh
coJiepsKaHue TEPMUHOB U
MMOHSITUM: BIQXKHOCTb,
TUJIPOGUTHI, TUTPODUTHI,
Me30(hUThI, KCEPOPUTHI,
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JKHUBOTHBIC: BOAHBIC,
MOJTYBOJIHBIE, HA3EMHBbIE.
XapakTepru3oBaTh
JICVCTBUE BIAXKHOCTH KakK
9KOJIOTHYECKOTO
(dakropa. PackpeiBath
coJiepKaHue TEPMHUHA
«cpema oOUTaHus .
XapakTepru3oBaTh
0COOCHHOCTHU BOJHOM,
Ha3eMHO-BO3/IYIIHOMH,
[IOYBEHHOM, TTTyOMHHO
OOIITIOYBEHHOU U
BHYTPUOPTaHU3MEHHON
cpen oouTaHwus.
PackpsiBats conepxanue
TTOHSTHS
«OHOIOTHYECKHE
PUTMBD».
XapakTepu3oBaTh
0COOEHHOCTH BHEIIIHUX,
BHYTPEHHUX, CYTOYHBIX U
TOJIMYHBIX
OMOJOTrMYECKUX PUTMOB.
[IpuBOIUTE MpUMEPHI
MIPOSIBIICHUS
OMOJIOTUYECKUX PUTMOB
y Pa3HBIX OPTaHU3MOB.
PackpeiBaTh conepkanue
TTOHSTHS

«OKU3HEHHas ¢popma
OpTraHU3May.

BBISBISITE 0OCOOCHHOCTH
CTPOCHHUS H
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DKOIOTHSA BUIOB U
MOIYJSA AN

0.5

DKOJIOTHYECKUE
XapaKTePUCTUKU
nomyssiiud. [Tomyssius kak
Ouooruyeckas cCucTema.
Ponbe HEOmHOpOAHOCTH
cpeapl, pusnueckux
O0apbepoB U OCOOEHHOCTEM
OHMOJIOTHH BHIOB B
dbopMupoBaHUU
MPOCTPAHCTBEHHOM

JKU3HEAEATEILHOCTH
pacrenuii. PackpbiBarhb
coJiepKaHuEe TEPMUHOB U
MOHSTUI: KOHKYPEHLIHUS,
XHIIHUYECTBO,
Mapa3uTU3M, MyTyaau3M,
KOMMEHCAJIN3M,
HeTpoduuecKue
B3aNMOIEUCTBUSL.
XapakTepru30BaTh BUIbI
OMOTHYECKUX
B3aMMO/ICHCTBUI.
OOBSCHATH CYIIHOCTh
KOHKYPEHIIUH,
XHIIHAYECTBA,
napasuTuszma,
MyTyallu3ma,
KOMMEHCAJIM3Ma.
[IpuBOUTE IPUMEPHI
OpTaHU3MOB,
YYaCTBYIOIIMX B
OMOTHYECKHUX
B3aMMOJICHCTBHIX
Pa3HBIX TUIIOB.

PackpsiBath conepxanue
HOHATHS

«TIOMYJISLINS.
OneHuBaTh 3HaYECHUE
HEOJIHOPOAHOCTH Cpebl,
¢usnyeckux 0apbepoB U
ocoOeHHOCTeH OroIorun
BUJIOB

B (hopmHpoBaHUU
IIPOCTPAHCTBEHHON

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
1c292
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CTPYKTYPBI IOIYJIALUN.
OcHoBHbIE TIOKa3aTENN
HOIYJISILIVN:: YACIICHHOCTD,
IJIOTHOCTB, BO3pacTHas U
10JIOBAs CTPYKTYpa,
POXK1aEMOCTh, IIPUPOCT,
TEMII pOCTa, CMEPTHOCTb,
Murpanus. JKoJIoruyecKas
CTPYKTYypa NOIYJISALUH.
OrneHka 4YMCIeHHOCTH
HOIYJISILIVY.

JInHaMuKa nNOmyssAuuy U €€
peryssanusa. buotndeckuii
MOTEHLIMAJ MTOMYJISLUY.
MonenupoBaHue TUHAMUKU
nonyisanuu. Kpusslie pocra
YHUCJIEHHOCTHU NOIYJISALUH.
KpuBble BbIKUBaHUS.
Perynsanus yncieHHOCTH
MOMYJISIIMMA: poJib (aKTOPOB,
3aBHUCSIINX U HE 3aBUCALINX
OT IUIOTHOCTH.
OKOJIOTUYECKHUE CTPATETUU
BUJ0B (r- u K-ctpaterun).
[TonsiTHE 00 HKOIOTUUECKOM
HUIIIE BUJIA.
Mecrooburanue.
MHoromepHasi MOJIeJb
AKOJIOTMYECKOW HUIIH JIK.
N. XatunHcona. Pazmepsl
HKOJIOTMUYECKOHN HUILIH.
ITorenumanpHas n
peann30BaHHas HULLIH.

Bunp xak cucrema

CTPYKTYPBI IOIYJISILIUH.
[IpuBOUTE IPUMEPHI
HNOMYJISUUNA Pa3HbIX
BUJIOB PACTEHUN U
JKUBOTHBIX.
XapakTepu3oBaTh
OCHOBHBIE
3KOJIOTUYECKHUE
MOKAa3aTeN MONYJIALHN:
YUCJICHHOCTb, INIOTHOCTb,
BO3pACTHAas U MOJIOBast
CTPYKTYpa,
POK1a€MOCTh, IPUPOCT,
TEMII pOCTa, CMEPTHOCTB,
Murpanus. PackpbeiBaTh
coJiepKaHuE TEPMUHOB U
MNOHATUI: TUHAMUKA

MO YJISALINH,
OMOTHUYECKUI MOTEHIHAIT
TOMYJISIINH, KPUBBIE
BBDKUBaHUSA, (haKTOPbI
CMEPTHOCTH, EMKOCTH
CpEIBbl.

OOBSICHATD
3aKOHOMEPHOCTH
pa3merenus ocooeit
MONyJISALUYA HA
3aHUMaeMOU
TeppuTOpuu. PackpbiBaTh
coJiepKaHue TEPMUHOB U
MOHSTUI: SKOJIOTUYECKAS
HHIIIA, BUJI, apeaJl,
vHBa3us. BeIABIATH
OTJIMYME IKOJIOTUUECKON
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DKOJIOTHS COOOIIECTB.
OKOJIOTUYECKHE
CUCTEMBI

12

0.5

MONYJISIUNA. Apeabl BUIOB.
Buer 1 uX )KU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKUE
SKBHUBAJICHTHI.
JlaGopaTopHasi pabora
«[Ipucnocobnenus cemsin
pacTeHUii K pacceeHUuIO»

Coo0riecTBa OpraHu3MoB.
buoneHos3 u ero cTrpykrypa.
CBsi3u MEXITY
OpraHu3Mamu B OHMOLIEHO3E.
DKocucrema Kak OTKpbITast
cucrema (A.Jlx. Tencan).
@yHKIMOHAIbHbIE OJIOKH
OpPraHU3MOB B 9KOCHCTEME:
MIPOAYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpopuueckue
ypoBHH. Tpodudeckue nenu
U CETH.

AOuoTtnyeckue 0J0KH
skocucTteM. [1ouBbI 1 UIIBI B
IKOCHUCTEMAX.

Kpyrosopor BeriecTs u
MOTOK YHEPTHUHU B
HKOCHUCTEME.

HUIIHA BUJIA OT €r0
MECTOOOUTAHHUS.
I'paduuecku n3odpaxarpb
MHOT'OMEPHYIO MOJIEJb
9KOJIOTMYECKON HUILN
JUTSL pa3HBIX BUJIOB.
BbIsBISTE NIPUYMHBI
pasnu4uii

B pazMepax
9KOJIOTUYECKOW HUILIN

y Pa3HBIX BUJIOB
pacTeHUM U JKUBOTHBIX.
AHaNIM3UpOBaTh
MPUYHUHBI U TTOCJIEICTBUS
CMEHBI IKOJIOTUYECKOM
HUIIN

PackpsiBath conepxanue
TEPMHUHOB U IOHITHMN:
OnoIIeH03, OMOTOII.
XapakTeprus3oBaTh
OMOILIEHO3 U €T0
CTPYKTYpPBI: BUIOBYIO,
IIPOCTPAHCTBEHHYIO,
TpopUUECKYIO.
PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
JKOCHCTEMA,
IIPOYLIEHTHI,
KOHCYMEHTHI,
PEAYLEHTHI,
Tpouyeckue ypoBHH,
Tpoduueckue (MHUILEBbIE)
LMY U CETH.

Ha3zbiBaThb CTpYKTypHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
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OcHoBHbIE TOKA3aTENH
3KOcHCTEMBI. bruomacca u
MPOIYKIIHSL.
DKOJIOTMYECKHUE TUPaAMU/IbI
yuces, Ouomaccol 1
sHepruu. Hanpasinenusie
3aKOHOMEPHBIE CMEHBI
COOOIIECTB — CYKIIECCHUH.
[TepBuuHbIE U BTOPUYHBIE
CYKIICCCHH U UX ITPUYHHBI.
AHTpPOIIOTEHHBIE
BO3JICUCTBUS Ha CYKIECCUU.
KnumakcHoe

COO0O0ILIECTBO.
buopasnoobpazue u
MOJIHOTA KPYrOBOPOTA
BEIIIECTB — OCHOBA
YCTOMYHUBOCTU COOOIIECTB.
[TpupoaHbIE SKOCUCTEMBI.
IKeKypeust «IKCKypcus B
TUIHMYHBINA OMOTEOIICHO3 (B
nyOpaBy, Oepe3HsiK, eJbHUK,
Ha CYXOJOJbHBIN WU
MMOMMEHHBIH JIYT, 03€PO,
00710T0)» AHTPONOT€HHBIE
9KOCHUCTEMBI.
Arposkocucrema.
ArporneHos.
YpOosKoCHCTEMEI.
OCHOBHBIE KOMIIOHEHTHI
ypboskocuctem. I'opoickas

¢bnopa u dayna

KOMITOHEHTBI
9KOCUCTEMBI.
XapakTepu3oBaTh
(yHKIMU ¥ IPUBOJHUTH
IpUMEpPbI OPraHU3MOB

B 9KOCHCTEME Ha OCHOBE
UMEOIUXCs 3HAaHUH 0
pacreHusx, rpudax,
OaKTEepHsIX U JKUBOTHBIX.
CpaBHHBaTh
[IacTOUIIHBIE U
JICTPUTHBIC

LeNH TUTaHUsL.
PackpsiBath conepxanue
TEPMHUHOB U TIOHATHIH:
POYyKIHsI, Omomacca,
9KOJIOTHYECKast
MUpaMUa.
XapakTepu30BaTh
MIpaBHJIIA SKOJIOTUIECKUX
OUpaMUJI YU CeT,
01OMacChl U SHEPTUU.
OOBACHATH NPUUMHBI
pa3nu4uii B
HIPOJYKTUBHOCTH Y
Pa3HBIX KOCHUCTEM.
[IpuBOAUTE IPUMEPHI
MPAKTUIECKOTO
MIPUMEHEHHSI TPABUIT
HKOJIOTUIECKUX MTHPAMH]I.
CpaBHuBaTh Onomaccy u
MIPOTYKITHIO

9KOCHUCTEM CYILIH U
MupoBoro okeasa.
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PackpeiBaTh conepkanue
TEPMUHOB U ITOHATUM:
CYKIIECCHSI, KIMMAKCHOE
COOOIIIECTBO,
CYKILIECCUOHHBIN PsiA.
XapakTepu3oBaTh
CYKILIECCUM: IIEPBUYHBIE U
BTOPUYHBIE, IPUBOJIUTH
UX NPUMEPBI U HA3bIBATH
MIPUYKHBI CMEHBI
COOOIIIECTB.

CpaBHUBaTh BpeMEHHbIE
U KOPCHHbIE
OMOreoLeH03bl Ha
KOHKPETHBIX IpUMepax
CBOEH MECTHOCTH.
PackpeiBaTh conepxanue
TEPMUHOB U NIOHATHH:
(UTOIUIaHKTOH,
300IIaHKTOH, SIPYCHOCTb.
XapakTepru3oBaThb
MIPUPOAHBIE SKOCUCTEMBI,
UX OCHOBHBIE
KOMITOHEHTHI (Ha
IIpUMepe 03€pa,
XBOMHOTO U
LIIMPOKOJIMCTBEHHOTO
neca). OOBACHITH
MIPUYMHBI Pa3IN4YHON
O6roMacchl MPOYLIEHTOB
1 KOHCYMEHTOB B
MIPUPOIHBIX
9KOCHUCTEMAX.
PackpsiBaTh conepxanue
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TEPMHUHOB H

TIOHSTUM:
arpo’KOCHCTEMA,
arpoueHos,
MOHOKYJIBTYpA.
PackpsiBath conepxanue
TEPMUHOB U TIOHSTHIA:
ypOo3KocucTema,
CHHAHTPOIH3AIIHS,
ropoJjickas ¢uopa,
ropockas ayHa,
9KOMOHHTOPHHT.
XapakTepHu3oBaTh
OCHOBHBIC KOMITOHEHTBI
ypOO3KOCUCTEM.
OnuceiBath
OHoJIOTHYECKOE U
XO3SIICTBEHHOE 3HAYCHHUE
ypOOIKOCHUCTEM.

10

buocdepa — rimobanbHas
IKOCHCTEMA

buocdepa —
oOuierniaHeTapHas
000104Ka 3eMIH, TIe
CYIIECTBYET HUJIH
CYIIECTBOBAJIA JKU3Hb.
PazBuTune npeacraBieHuit o
ouocdepe B Tpyaax 3.
3tocca. Yuenue B.U.
Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps! u eé
coctaB. JK1Boe BeIecTBO
ouocdepsl U ero GyHKIUH.
3aKOHOMEPHOCTH

PackpbIBaTh cozepkaHue
TEPMUHOB U NIOHATHH:
6uocdepa, )xuBoe
BELIECTBO, KOCHOE
BEIIIECTBO, OMOKOCHOE
BEILECTBO, OMOTE€HHOE
Belectso. [IpuBoaurs
(hopMyIIHPOBKHU
OCHOBHBIX MOJIOKEHUN
yuenus B. U.
BepHuaackoro o
ouocdepe.
XapakTepu3oBaTh

bu6mmorexa [IOK
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CyIlecTBOBaHUs OMochepsl.
Ocob6ennoctu 6uocepsl
KaK TJI00aJIbHON
HKOCHCTEMBEI.
JlnHaMu4eckoe paBHOBECHE
B 6uocdepe. KpyroBopotst
BEIIICCTB U
OMOTCOXMMHYECKUE ITUKITBI
(yrnepona, a3ora).
PutMuyHOCTS SIBIICHUM

B Omocdepe.

30HaNbHOCTH OMOChEpHI.
[TonsTHE 0 GHOMeE.
OcCHOBHBIE OMOMBI CYIIIH:
TYHZAPA, XBOMHBIE JIeca,
CMEIlIaHHbIE U
IIMPOKOJINCTBEHHBIE JIeca,
CTEIH, CaBaHHBI, TyCTHIHH,
TPOIUYECKUE JIeca,
BbICOKOTophs. Kinmar,
PACTUTENBbHBIN U )KUBOTHBIN
MHUp OMOMOB CYIIH.
Crpykrypa u QyHKIUSA
KHUBBIX CUCTEM, OLIEHKA UX
pECYpCHOro MoTeHIIMajia u
onochepHbIX QYHKITHIA.

obactu 6uocdepsl 1 Ux
COCTaB, Ha3bIBAThH
o0ractu
pacmpocTpaHeHus
YKUBOTO BEILIECTBA

B 0001104Kax 3eMIIH U
BBISIBJISITH IPUYMHBI €T0
Pa3IUYHOTO
pacrpeieneHusl.
[lepeuncnsiars pyHkuuu
YKUBOTO BEILIECTBA
o6uocdepsl (razoas,
OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHAS,
KOHIICHTPAIlMOHHAS,
OMOXHUMHYECKast).
[IpuBOAUTH IPUMEPHI
npeoOpasyromiero
BO3/ICHCTBUS JKUBOTO
BelllecTBa Ha Ouocdepy.
AHanu3upoBath U
OIICHUBATH
OMOJIOTUYECKYIO
nH(pOopMaLnIo 0
TI100aTBHBIX
IKOJIOTHYECKUX
npobaemax 6rocdepsl,
MOJTy9aeMyI0

13 Pa3HBIX HCTOYHHUKOB.
OunenunBats Bkiaa B. 1.
Bepnanckoro,

9. 3r0cca B co3manue
yueHus o 6uocepe.
PackpsiBath conepxanue
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TEPMHHOB U TTOHITHIA:
rio0abHast SKOCHCTEMA,
JTUHAMHYECKOe
paBHOBECHE,
KPYTrOBOPOTHI BEIIECTB,
OMOTCOXMMHUYECKHE
LUKIIBI.
XapakTepu3oBaTh
oco0eHHOCTH Orocdepbl
KaK TI100a1bHON
9KOCHUCTEMBI.
Onpenensats GyHKINIO
ouocdepsl B
obecrieueHnn
OMOTeHHOT'0 KPYyroBOpOTa
BEIIICCTB Ha TUIAHETE.
XapakTepus3oBaTh
OCHOBHBIEC KPYTOBOPOTHI:
BOJIBI, YTIIEpOa, a30Ta.
PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHUH:
OMOMBI, TYH]IpPA,
XBOMHBIE JIeca,
CMEIIIaHHBIC Jieca,
IIUPOKOJIMCTBEHHBIE
jeca, CTeIH, CaBaHHBI,
MyCTBIHU, TPOTTHYECKUE
Jeca, BEICOKOTOPBSI.
[TokaspIBaTh Ha KapTe U
XapaKTepU30BaTh
OCHOBHBIE OMOMBI CYIITH.
CpaBHHUBaTH
0COOEHHOCTH KJIMMATa,
IOYB, PACTUTEIHHOTO U
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11

YenoBek u
OKpYy’Karolas cpena

OKOJIOTUYECKUE KPU3UCHI U
WX puuuHbl. Bo3aeiicTBue
4es0BeKa

Ha Ouocdepy. 3arps3HeHre
BO3IyIIHOM cpepl. OxpaHa
BO3/yXa. 3arps3HeHHe
BOJHOM cpefbl. OxpaHa
BOJIHBIX PECYPCOB.
Pa3pymenue noussl. Oxpana
MOYBEHHBIX PECYPCOB.
N3menenue kimmara.
AHTpONOreHHOe
BO3/JICHCTBUE

Ha PaCTUTENbHBIN U
JKUBOTHBIN Mup. OxpaHa
PaCTUTENBHOTO U
JKUBOTHOT'O MUpa.
OCHOBHBIE TIPUHITUIIBI
oxpaHsbl npupoasl. KpacHeie
KkHUTH. Oco60 oxpaHsieMble
MIPUPOIHBIE TEPPUTOPUH
(OOIIT). borannueckue
caJibl ¥ 300JI0THYECKHE
napku. OCHOBHbIE
MIPUHITUTIBEI YCTONYHBOTO
pPa3BUTHS YEIIOBEUECTBA U
npuposl. PanonansHoe
IIPUPOIONOIB30BaHUE U
COXpaHEeHHE
OMOJIOTUYECKOTO

’KMBOTHOTO MHpPa Pa3HbIX
OMOMOB CyIIIH 3eMIIH.
BBISIBISITS IPUYHHBI
30HATBHOCTHU B OHOChepe

PackpsiBath conep:kanue
TEPMHUHOB U TIOHSATHIA:
atmocdepa,
BEILIECTBA-3arPA3HUTENH,
NapHUKOBBIN 3 ek,
«030HOBAs JIbIpay,
«KHUCJIOTHBIE TOKIH,
ruapocdepa,
IBTpODUKAIIHS
BOJIOEMOB, [10YBA, 3PO3Us
NI0YB, MTECTHIIHIBI,
9KOJIOTUYECKUI KPU3HC.
AHanu3upoBarb
aHTPOIIOTE€HHbIE (PAKTOPEI
BO3JICHCTBUS Ha
6uocdepy (poab
YeJI0BeKa B MIPUPO/IE) HA
pa3HbBIX dTanax pa3BUTHA
YeJI0BEYECKOIr0
o01ecTna.
XapakTepu3oBaTh
rI100anbHbIe
9KOJIOTMYECKUE
poOIEMBI.

PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHIA:
paiuoHagbHOe
MIPUPOJIOTIOIB30BAHHE,
YCTOWUYMBOE Pa3BUTHE,
MIPUPOTHBIE PECYPCHI,

bu6mmorexa [IOK
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pa3HooOpa3us 3eMiIH.
OO0111e 3aKOHOMEPHOCTH
II100ATBHBIX 3KOJIOTHUECKUX
Kpu3ucoB. OcobeHHOCTH
COBPEMEHHOTO KpHU3HCca U
€ro BEpOSITHBIC
HIOCJICACTBHSL.

Pazsutne meToi0B
MOHHUTOPHUHTA Pa3BUTHUS
OIACHBIX TEXHOTCHHBIX
IPOLIECCOB.

9KOJIOTMYECKHUHN CIEN.
XapakTepu3oBaTh
OCHOBHBIC [IPUHIUIIBI
YCTOMUYMBOIO pa3BUTHUS
4eJI0BEYECTBA U
HIPUPOIBL.

OnuceiBath
Heucuepnaemble U
ucuepracMble
IPUPOJIHBIE PECYPCHI,
NOIYEPKHUBAs
OTHOCUTEJIBHOCTb
HEUCUepnacMoCTH
IPUPOJIHBIX PECYPCOB;
XapaKTepu30BaTh
IPOLIECCHI UX
BO3HUKHOBEHUS U
YCIIOBUS CPEJIBL,
IPUBOJAILINE K UX
(hopmMupoBaHHIO.
PackpbiBaTh Mpo0IeMBI
paloHaIbHOrO
IIPUPOIOTIOIB30BAHUS U
HaXOJUTh IIyTH UX
peLIeHusl.

12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 443 75
YACOB I1O I[TPOI'PAMME 102 '
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