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HOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaboTke mporpaMmbl MO OUOJOTUM TEOPETUUECKYHD OCHOBY ISt
OMpeNeNieHus] MOJAXO0J0B K (OPMUPOBAHUIO COJIEpXKAHUS Y4EOHOTO mpeameTa
«buonorus» cocraBwim: KoHuenryainbHble monoxkeHus PIOC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJieH, COJIepXKaHus, pe3yjabTaToB oOOy4YeHus U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
NPUHIIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero obpasoBanus B Poccuiickoit dexpeparuu, a Takke IOJOXKEHUS O
cnenuduke Ouosioruu, €€ 3HaAYCHUHM B MO3HAHUU >KHUBOU MPUPOJIBI U 0OECIICUCHHUH
CYILIECTBOBAaHMSI YelloBeYeCKOro obOmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpEeJICIICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o OWONOTMU HA YPOBHE CpEAHETO OO0Iero oOpa3oBaHMUS
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

. ®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 ob6pa3zoBaHuu B
Poccuiickon @enepauumny;

. npukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepKaeHUU
benepanbHOro rocyJapCTBEHHOr0 00pa3oBaTENbHOTO CTaHIapTa CPEIHErO OOIIEro
oOpa3oBaHus» (C M3MEHEHUSIMH, BHECEHHBIMHM IMPUKA30M MUHIPOCBEIICHUS OT
12.08.2022 Ne 732);

. npukaza Munnpocsenierus: ot 18.05.2023 Ne 371 «O0 yTBep>KaeHUU
benepaabHON 00pa30BaTEILHON IMTPOTPAMMBI CPETHETO OOIIEr0 00pa30BaHUS;

. npukaza Munnpocsemienus ot 09.10.2024 Ne 704 «O BHeceHuu
W3MEHEHU B HEKOTOpbIE MpHKa3zbl MUHHUCTEpCTBA MpOCBeleHUs Poccuiickoi
®depneparuu, Kacatomuecs deepaibHbIX 00pa30BaTEeIbHBIX MPOrPAaMM HAYaILHOTO
oO1rero o0pa3oBaHMs, OCHOBHOIO o0OIIero oOpa3oBaHUsI U CPEIHErO OOIIero
o0pa3zoBaHUs;

. npukaza MunnpocsenieHus ot 22.03.2021 Ne 115 «O0 yTBepxkaeHuu
[lopsinka opraHuzanuu M OCYIIECTBIICHUS OOpa30BaTENIbHOM JESITEIbHOCTH IO

OCHOBHBIM  0OmIeoOpa3oBareidbHBIM  IporpamMmmaM  —  00pa3oBaTelbHBIM
nporpaMMaM HaydajbHOrO OOILEro, OCHOBHOTO OOIIEr0 M CPEIHEro oOIIero
o0pa3oBaHUs;

. Konnennuu npenogaBanust yueonoro npeamera «buonorus»;

. Konnenmuu sxomorndeckoro o0Opa3oBaHHs B CUCTEME OOMIEro
oOpa3zoBaHus;

. CIT 2.4.3648-20 «CaHUTapHO-3MUIEMHUOJIOTMYECKUE TpeOOBaHUS K

OpraHM3alMsIM BOCHUTaHHS W OOydYeHHUs, OTAbIXa U O3JI0POBJICHUS JEeTe U
MOJIOAEXKHW», YTBEPKICHHBIX MOCTAHOBIEHHEM TIJIABHOIO CAaHUTApHOIO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urueHnyeckrue HOPMATHUBBI U TPEOOBAHUS K
oOecrieyeHuIo0 0e30MacHOCTH M (Win) OE€3BpEeJHOCTH sl 4YelloBeKa (haKTOpOB
cpelibl OOMTaHUs», YTBEPKIACHHBIX TOCTAHOBIIEHUEM IJIaBHOTO CAHUTAPHOTO Bpaya
oT 28.01.2021 Ne 2;



. dbenepambHON  pabouelt mporpaMMbl O  y4eOHOMY TIPEIMETY
«buonorusy 6a30BOro ypoBH4.

VYyeoOnsiii npeamer «buonorus» yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBISIETCS OJIHAM W3 KOMIIOHEHTOB IpeaMeTHoH obnactu «EctecTBeHHO-
HayuHble npeameTsl». CormacHo mnonoxeHusM DPIOC COO mnpoduiibHbIE
y4ueOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SBJISIOTCS CIIOCOOOM
muddepennaniun  oOydeHUsT Ha YpPOBHE CpeAHEro ooOiiero oOpa3oBaHUA U
MPU3BAHBl O0ECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01IMM, cpeHUM MpodeCcCUOHATBHBIM U BBICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIM M3 OJTHX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE peIIeHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/ay, CBSI3aHHBIX C TpodopueHTanueln 00yYaromuxcs W CTUMYJIUPOBAHUEM
UHTEepeca K KOHKPETHOW 00JIaCTM HAay4YHOTO 3HAHMS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHON, SKOJIOTHEMN, ICUXOJOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHOMy mnpeamery "buonorus" naér mpencraBlieHHE O
Henu W 3a7adax u3ydeHwsi ydeOHoro mpenmera «buomorus» Ha yrayOnéHHOM
YPOBHE, ompeaeiseT o0s3aTenbHoe (MHBapUaHTHOE) IPEAMETHOE COACpIKaHUE, €ro
CTPYKTYpPUpOBaHME TIO pa3feliaM U TeMaM, paclpeiielieHue TI0 Kiaccam,
PEKOMEHJIyeT TOCIE0BaTeIbHOCTh M3yUEHUS Y4YeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro Impolecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuaromuxcsi. B mporpamme mno Ouojoruu
peayiM30BaH MPUHIUIN MPEEMCTBEHHOCTH C HU3y4YeHHEM OWOJIOTMU Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Omaromaps dYeMy MPOCMATPHUBACTCS
HANpaBJIEHHOCTh HA  MOCJHENYyIOIlee pa3BUTHE OWUOJOTMYECKUX  3HAHUH,
OPUCHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
OKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHU O 3I0pOBOM 00pa3e >KW3HM, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKaroliel mnpupoaHoit cpene. B
nporpaMmMe Mo OHOJIOTMM TaKXKe TOKa3aHbl BO3MOXHOCTH y4YeOHOIrO IpeamMera
«buonorus» B peamusanuu  TpeboBaHnit PI'OC COO Kk T1IIAaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M TPEJAMETHBIM pe3yJibTaTaM OO0yuYeHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUJIOB y4eOHO-TIO3HABATEIBHOW  JIESITEIbHOCTH
oOyyarommxcs IO OCBOCHHIO COJEpXaHUs OWOJIOTMYECKOro OO0pa3oBaHUSA Ha
YPOBHE CPEIHETO 001IeT0 00pa30BaHMUs.

VY4ebnniit penMeT «brONOTHS» Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUS
3aBeplIaeT Ouojormueckoe oOpa3oBaHHME B IIKOJE M OPHUEHTUPOBAH Ha
pacuiupeHue U yriayOJieHHe 3HaHWM 00y4aromuXxcsl O >KMBOW MPUPOJIE, OCHOBAaX
MOJICKYJIIPHON W KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTUM W OHOJOTUU Pa3BUTHS,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOT UM, SBOIIOIIMOHHOTO YYSHUS U HKOJIOTHH.

Nzydyenne ydeOHoro mpenmera «buomorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYydYalOIIUXCS K TOCIEAYIOIIEMY IOTYYSHHIO
Ouosioruyeckoro  oOpa3oBaHusi B  By3aX M OpraHu3alusX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusa. OCHOBY €ro COJEp X aHUsl COCTABIIAET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TMOJYYEHHBIX TIPM  H3YYEHUH  OOyYaArOIIMMHCS



COOTBETCTBYIOIIUX CHCTEMATHYECKUX PA3IEJIOB OMOJOTMHA Ha YPOBHE OCHOBHOIO
obOuiero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA MOJMydarOT pa3Buthe. Tak,
paclIMpeHbl U YrioyOseHbl OWOJOTrMYEeCKHME 3HAHUSA O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEeKa, OOUIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JOTIOJTHUTENBHO BKJIKOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIAHOTO U MOMCKOBOTO
XapakTepa, KOTOpble MOXXKHO HCIONb30BaTh KaK OPUEHTHUPHI AJIsl MOCIEIYIOLEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYUYEHHBIMU OOYYAIOIIMMHUCS TPU H3YUECHHUH
bu3uKu, XUMHUH, reorpaduy 1 MaTEMATUKH.

CtpykTypa mnporpammbl 1o ydyeOHoMy mnpenmery "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIH M 3BOJIOLNUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alllH, IBOJIFOIIMM OPraHUYECKOTO MHpa Ha 3eMJle,
COXpaHEHUs OHMOJIOTMYECKOro pa3HooOpa3us IutaHeTsl. Tak, B 10 kiacce
U3YyYaloTCsd OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHMOJIOTMH, SMOPHUOJIOTUU U
OMOJIOTUN PA3BUTHSI, TEHETUKA W CENEKUUU, OMOTEXHOJOTMH U CHUHTETUYECKOUN
OMOJIOTUH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroluXcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kimacce wu3ydaroTcsi 3BOJIIOLMOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYyeOunii mnpeamer «buonorus» mnpuzBaH  00€CHEUYUTh  OCBOCHHE
o0yJarouMuUcs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHIUIIOB U IIPAaBUI,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUHN O
CTPOCHMM, MHOT000pa3MH MU OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, IMOIMyJIsALHUH,
OHMOLIEHO3a, SKOCHCTEMBI, O BBIAAIOLIMXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
MCCJIEI0BAHUSIX B OMOJIOTUY, MPUKIIAHBIX aCHEKTaX OMOJIOrMYecKUX 3HaHui. J{is
pa3BUTHS U TOAJEPKAHUS HMHTEpeca OOydarIMxcd K OHOJOTMHM Hapsiay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOI0 MaTepuaja B COAEPKaHUM MPOrPaMMbl
1o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHUS U Pa3BUTHUS
TOM WM HMHOW o00sacTu OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeimHBIX
YUEHBIX B pEIlICHNE BAKHEUITUX OUOJIOTHYECKUX U IKOJIOTUUECKHUX MTPOOJIEM.

Lenb u3yuenus yuebHoro npenmMera «buonorus» Ha yriryOaéHHOM ypoOBHE
— OBJIaJIcHHE OOYyYaroUIMMHCS 3HAHUSMHU O CTPYKTYPHO-(Q)YHKLIHOHAIBHOM
OpraHM3allud JKUBBIX CHCTEM pa3HOro paHra M NpUOOpeTeHHe YMEHUM
UCIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpECa K OMpEIesNEHHON o0nacTu
npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BHIOOPY
y4eOHOr0 3aBeICHUS JJIsl TPOIOKEHUST OMOIOTHYECKOTr0 00pa3oBaHus.

JlocTmkeHne Lenau u3ydeHus yuyeOHoro mnpenmera «buonorus» Ha
yriayOlIEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

OCBOEHHE 00YUYaIOIIUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiiax, COCTaBISIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHHM, MHOTroO0Opa3uu M OCOOCHHOCTSX OHOJOTHYECKUX CHUCTEeM (KJIETKa,



OpraHu3M, MOMYJIAIHNS, BUI, OMOTEOIIeH03, OMocdepa); O BHIAAIOITUXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOyYarouuxcsi C METOJaMM IO3HAHUS >KUBOM MPHUPOJBIL:
UCCJIEIOBATEILCKUMU  METOJIaMU  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHKU U
CeJICKI[MU, OWOTEXHOJOTMU M CHUHTETUYECKON OWOJIOTHH, TMaJCOHTOJIOTHUH,
HKOJIOTMHU);  METOJAaMH  CaMOCTOSITEIBHOTO  NPOBEACHUS  OMOJOTMYECKHX
uccleloBaHUi B JabopaTtopum M B npupojie (HabOmrolleHHe, HW3MEpeHue,
AKCHEPUMEHT, MOAECIUPOBAHUE);

OBJIaJiIcHMEe OOYy4YaloMMUCS YMEHHUSIMU: CaMOCTOSATEIbHO HAXOJUTH,
aHAJIM3UPOBAaTh W HCIIOJIB30BaTh OHMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEW W CUMBOJIMKOWM; YCTAHABJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIHHO-3KOHOMHYECKUMHU U  IKOJIOTHUYECKUMHU
npoOjemMaMu 4YeJOBEYECTBA; OLIEHMBATh IMOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOUIEHUIO K OKpYXKAIoIIel NPUPOAHOW cpele, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBI0  OKPYXKAIOIIMUX JIIOAEH; OOOCHOBBIBATH M  COONIOAATH  MEPHI
npoHIaKTUKA MH(MEKIMOHHBIX 3a00JI€BaHU, TIpaBUiIa MOBEAEHUS B NPUPOJAE U
oOecrieyeHus: 6€30MacHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyaluusX MPUPOAHOTO M TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbBIC HAYUYHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE Yy 00YUaIOUINXCS MHTEIJIEKTYyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OWOJIOTUH, pEHIaeMbIMU €10 MpobiieMaMu, METOJ0JIOTHEN
OHOJIOTNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHMM, pelIeHHs] OMOJIOrHYeCKUX 3a7a4, MOACIMPOBAHUS OMOJIOTHYECKHUX
O0OBEKTOB U MPOILIECCOB;

BOCIIUTaHUE y 00yYaroUMXCsl HEHHOCTHOTO OTHOUIEHUS K KUBOU MPUPOJE B
LEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTHYECKOW TPaMOTHOCTH, OOIIel KyJIbTypbl IMOBEICHUS B MPHUPOJE;
WHTETpalMi €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  00yYaroIMMUCA  KOMIIETEHTHOCTHM B PallMOHAJIBHOM
IPUPOJIOTIOIB30BaHUHU (COOIOJICHHE MpaBWJl MOBEAEHUS B INPUPOJE, OXpaHbl
BHJIOB, SKOCUCTEM, OHMOC(hEephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS M 37I0POBbBS
OKpY>KaIOIIUX JIIOJIEH Ha OCHOBE WCIIOJIb30BAHUSA OHMOJOTMYECKUX 3HAHUUA U
YMEHUU B TOBCETHEBHOM )KU3HU;

CO3JaHue  YyCIOBUWA JUJII  OCO3HAHHOTO  BbIOOpa  OOYyYarOLIMMHUCS
VH/IMBU1yaJIbHOU oOpa3oBaTenbHOI TPAaEKTOPUH, CIOCOOCTBYIOIIEH
HOCHEAYIOMEMY NPOPECCHOHATBLHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
WHIUBUYJIbBHBIMUA HHTEPECAMHU U NOTPEOHOCTAMH PErHOHA.

OO011ee yKciio YacoB, OTBEAEHHBIX Ha N3yYEHUE OMOJIOTMHU Ha YIIyOJIeHHOM
YPOBHE CpeaHero oodiero odpazoBaHus, coctasisier 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezenro0), B 11 kmacce — 102 gaca (3 gaca B Heenio).



OT60p OpraHu3arMOHHBIX (HOPM, METOJIOB M CPEACTB OOyUEHHUS] OMOJIOTHH
OCYIIECTBISIETCS ¢ y4€TOM CHEIM(PHUKU €ro COAEpKaHWs M HANpaBICHHOCTH Ha
OpOAODKeHHE OHOJIOTMYECKOTO O00pa3oBaHUSI B OpraHU3alUSAX  CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTenbHBIM  YCIOBUEM IMpU 00y4YeHUH OUOJOTMU Ha YriyOinEHHOM
YpOBHE SIBISICTCS TPOBEJCHHE Ta00OpaTOPHBIX M MpakTHYecKuXx pabor. Taxke
ydacThe 00y4arouuxcsi B BHIITOJHEHUH MMPOEKTHBIX U YYEOHO-HUCCIEA0BATEIbCKUX
paboT, TemMaTHMKa KOTOPBIX OMNPENESETCS YYUTEIeM Ha OCHOBE MMEIOIIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.

PaGouass mporpamma no Ouonoruu st odywatoutuxcst 10-11 kiaccoB Ha
yriayOJIeHHOM YpOBHE cocTaBieHa Ha ocHOBe «TpeboBaHuil K pe3yibTraraMm
ocBoeHust DenepanbHOl oOpazoBatenbHONW Tporpammbel  COO», ¢ yueTom
pacmpeieIeHHbIX 10 KJIaccaM IMPOBEPSIEMBIX TPEOOBAHUI K pe3yibTaTaM OCBOCHUS
OCHOBHOHM 00pa30oBaTeIbHOM MpOrpaMMbl CpelHEero  oOllero oOpa3oBaHuUsl, a
TaKkKe Ha OCHOBE XapaKTEPUCTUKH IUTAHUPYEMBIX pE3yJIbTaTOB JYXOBHO —
HPAaBCTBEHHOTO  Pa3BUTHsI, BOCHHTAHUA M  COIMAIM3AINUUA  OOYyYaIOUIUXCA,
npeAcTaBieHHOW B mporpamme BocnuTaHuss MBOYVY «llerpoBckas mkona Ne2y
2026/2027 yaebHoro roja.

COAEPKXAHUE OBYUYEHUSA

10 KITACC

ConepxaHue MporpaMMbl, BBIJIETIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyJapcTBeHHOM utoroBoi arrecrauuu (I'MA).

Tema 1. Buosiornst Kak HayKa

CoBpeMeHHas OHOJ0rus — KOMIUIEKCHas Hayka. KpaTkas ucrtopus pa3BUTHs
Ouonoruu.  buonormyeckue  HaAyKd M HM3yYaeMble  UMH  MPOOJIEMBI.
OyHIaMEHTabHbIE, MNPUKIAJAHBIE W TOUCKOBBICE HAY4YHbIC MCCIEJOBAHUS B
OunoJIoruu.

3HaueHue OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. IIpodeccun, cpszanubie ¢ Ouonorveld. 3HadyeHUE OHOJIOTHH B
MPAKTUYECKON JIESITEIBHOCTH YEJIOBEKA: MEJIULHUHE, CEJIbCKOM  XO3SICTBE,
IIPOMBIILIJIEHHOCTH, OXPAaHE IPUPOABI.

HMemonctpamum: Iloprpersi: Apucrorens, Teodpact, K. Jlunnueit, XK. b.
Jlamapk, Y. lapsun, Y. I'apsen, I'. Mennens, B. 1. Bepnanckuu, U. I1. 11aBnos,
N. . Meunnkos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, .
Kpuxk, 1. K. benses.

Tabmuubr 1 cxembl: «CBs3b OMOJOTHMU C APYrUMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTEeMbI U MX U3Y4YeHHUE

XKuBble cucTeMbl Kak mnpeaMer u3ydeHus Oumosiornmu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JMCKPETHOCTh W LEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3ALMS,
CaMOBOCIIPOU3BENEHNE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.



YPpOBHM OpraHu3aldd KHUBBIX CHUCTEM: MOJIEKYJSPHBIA, KIETOYHBIN,
TKAHEBBLIH, OpraHU3MEHHBIN, MOIYJISILIUOHHO-BHUI0BOM, AKOCHUCTEMHBIN
(Ouoreouenotuueckuii), Ouocdepnsiii. Ilpoueccbl, npoucxonasdive B KHUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,KuBble CUCTEMbI HA PA3HBIX YPOBHIX OpPTraHU3AIUU.

N3ydenne xuBbIX cucteM. Meroapl Omosiorndeckoil Hayku. HaOmroneHue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [IoHsTHEe 0 3aBUCUMON U
He3aBUCHMMOW mniepemMeHHoW. [lmanupoBanue »skcnepumenTta. IlocraHoBka u
npoBepka rumnote3. HyneBas runotesa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux mgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ysnbTaToB. [IpUuMHBI WCKaXeHUs pe3yJIbTaTOB JKcrepuMmeHrta. llonarue
CTaTUCTUYECKOTO TECTA.

demoncrpanmun. Tabmunbl u cxembl: «OCHOBHBbIE TPU3HAKH KUZHUY,
«bunonornueckue cucremsn», «CBOMCTBA )KUBOW MaTEPUN», «Y POBHU OpraHU3aluU
KUBOU mpupoabl», «CTpOCHHE KUBOTHOM KIETKW», «TKaHU IKUBOTHBIX,
«CucTeMbl OpPraHoB YE€JIOBEYECKOro opraHuszmay, «buoreonenosy», «buochepar,
«Metoapl  u3yueHusi kuBOM mpuponb». OOopyaoBaHue: JabopaTOpHOE
000pyI0BaHUE JIs IPOBEACHUS HAOII0ICHUI, N3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosib30BaHWE paA3IMYHBIX METOJOB IpHU
W3YUYEHUH KUBBIX CHCTEM.

Tema 3. buosorusi KjieTku

Krnerka — crpykTypHO-QYHKIIMOHAIBHAS €IWHUIIA >KUBOTO. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOUYHOU
TEOPUH.

Metoapl  MOJEKYISIPHOM W KJIETOYHOM  OWUOJOTUM: MHUKPOCKOMUS,
xpomatorpadus, MeKTpodope3, METOJ MEYEHBIX aToOMOB, AU(depeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uxcuposanHvix
K1emok. DIEKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicuznerHoe) uzyueHue Kiemox.

Hemoncrpanum. [loptpersl: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen,
P. Bupxos, K. M. bop. Tabmuubt u cxembl: «CBETOBOW MHKPOCKOID,
«INEKTPOHHBIA MUKPOCKOI», «ICTOpUS pa3BUTHSI METOI0B MUKPOCKOIIHI).

OO6opynoBaHne: CBETOBOM MHMKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

IIpakTnueckas paodora «lI3yueHue METOJIOB KJIETOYHOM OHOJIOTUU
(xpomatorpadusi, saekrpodopes, auddepeHImaIbHOe EeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKHN COCTaB KIETKH. MakKpo-, MUKPO- U YJbTPAMUKPOIIEMEHTHI.
Boma u €€ posib Kak pacTBOPUTENS, peareHTa, ydyacTue B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOpEryJsanuu. MUHepalibHbIe BEIIECTBA KJIETKH, UX OHOJIOrhuYecKas
poJib. POJb KATUOHOB M AaHUOHOB B KJIETKE.



Opranuyeckre BellecTBAa KIETKA. buonornueckue mnoauMepsl. benku.
AMUHOKHCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl O€IKOBOM MojeKkyJbl. [lepBuunas
CTPYKTypa Oenka, mNenTuaHas CBA3b. BTopuyHas, TpeTUYHAs, 4YETBEPTUUYHAs
CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauuss  OGenkos.
buonornyeckue GpyHkiuu 0enkoB. [Ipuonsi.

YrieBoasl. Monocaxapupl, JIACAXapUJbl, OJIMTOCAXAPUbI u
nonucaxapuabl. OOmMi miaH cTpoeHuss W (U3UMKO-XMMHYECKHUE CBOMCTBA
yrieBooB. buonornueckue GyHKIUN yTrIeBOAOB.

Jlumuael.  TmapodunbHO-THApOGOOHBIE  cBoMicTBA.  Knaccudukarus
munuaoB. Tpurnuuepuabl, (ocPoIUNuabl, BOCKH, CTEpOUIbl. buonormyeckue
bynkuun aunuaoB. OOmMe CBONWCTBa OMOJOTUYECKMX MEMOpPAaH — TEKY4yecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TTIOTYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JIHK n PHK. CtpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxkneotunpl. [lpunnun kommiementapHoctu. I[lpaBmio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonornueckue Gynkuuun JIHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenue Momnekynsl AT®. Makpospruueckue cBsizu B Mosekysie ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietrke. [lpyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoovl eenoMUKU, MPAHCKPUNRMOMUKU, NPOTNEOMUKU.

CrpykrypHas OHOJIOTHS: OMOXUMHUYECKHE U OMO(PU3NIECKUE HCCIICTIOBAHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyn. Mooderuposarue
CcmpyKmypbol U QYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckutl Cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

Hemoncrpamun. Iloprpersi: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M.
Yunkuuc, P. ®panknun, @. Caurep, C. I[Ipy3unep.

Junarpammel:  «PacnpeneneHue XUMHYECKHX DJJIIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B JKUBOUW MPUPOIE.

Tabmuubl u cxembl: «llepuoanueckas TabnuIla XUMMUYECKUX SIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOIb», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYINb», «CTpOeHUE MOJIEKYII
yrieBoaoB», «CTpoeHre MoJeKyn JunuaoBy», «HyKI€eMHOBbIE KHUCIOTBD»,
«Ctpoenne Monekynbl  AT®». OOopynoBaHWe: XHMHYECKass TMoCyla U
o0opyI0BaHUE.

JlaGopaTopHas pabora «OOHapyx)eHHe OEJIKOB C TOMOIIbI0 Ka4€CTBEHHBIX
pEeaKIni.

JlaGopaTtopuas  pabGora  «McciaegoBaHue  HYKIEMHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue U pyHKUHMH KICTKH

Tumbl KIETOK: 3yKapuoTHUeckas | mpokapuotnueckas. CTpPyKTypHO-
(yHKUHOHATIbHBIE 00pa30BaHUs KIETKH.



Crtpoenne mnpokapuoTnueckoil kieTku. Kieroynass cTeHka OakTepuil u

apxem. OcoOeHHOCTH ~ CTpOGHHMSI ~ TeTepoTpoPHOM M aBTOTPOQHOM
MPOKAPUOTUYECKUX KIETOK. MeCTO U pOJIb MPOKAPHOT B OMOIIEHO3aX.
Crpoenue u (bYHKIIMOHUPOBAHKE AYKapUOTHUECKOMN KIIETKH.

[Inazmatuueckass wmemOpana (mazmanemma). CTpykTypa IIa3MaTHUYeCKOU
MeMOpanbl. TpaHcoOpT BelIECTB Yepe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obmery€nnas auddysus), aKTUBHBIN (MEPBUYHBIA M BTOPUYHBIN
aKTUBHBIK TpaHcropT). llomynponuniaemocts meMmOpanbl. PabGorta Harpuii-
KaJIMEBOT'0 HAcoca. DHJOIMTO3: MUHOLMTO3, (paroruro3. Dk3o01uTo3. Kietounas
crerka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH PaCTeHUM, TpuOOB.

[Huronna3ma. [luto3omne. [{utockener. JBukeHue nuromniasmMbel. OpraHou bl
kiaeTkd. OpHomMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIIa3MaTHYecKass CeTb
(BIIC), ammapart I'onbmku, TU30COMBI, UX CTpoeHHWE W (QyHKIHH. B3anMoCBs3bH
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyJsipHbId)  3HJOIUIA3MATUYECKUN
petukyinyM. CekpetopHas QyHknus anmnapata ['onbmku. Moougurkayus b6enxkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEILIECTB B KJIeTKE. Bakyonn pacturenbHbIX KieToK. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKU:  MUTOXOHJPUH,  IUIACTUIBI.
Ipoucxoscoenue mumoxonoputi u nracmuo. Cumbuocernes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u (QyHKIIMM MHUTOXOHApUN u Tuiactui. llepBuuHkble,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOUIUX  DYKAPHUOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JJIEUKOIIIACTHI BBICIIIUX PACTEHHM.

HememOpanHnbie opranousl kinetku CtpoeHue U GyHKIMH HEMEMOpPaHHBIX
OpraHouJI0B KJIETKH. Pubocompl. IIpomesrxcymounvle Qunamenmai.
MukpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBpblIEUHbIE  KIIETKU.
AKmuHo8ble KOMHOHEHMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Knetounbrit
ueHtp. CrpoeHne U JBMKEHUE KITYTHUKOB W pecHUYeK. MHUKpoTpyOOoUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momophvie 6enxu.

SAnpo. OGonouka siapa, XpoMaTHH, KapuoIia3Ma, SAPHIIIKU, UX CTPOSHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOIOKEHHUE
XpoMocoM B uHTep(ha3sHOM siape. Dyxpomamun u cemepoxpomamut. bemku
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHou 00010uku 6 mumosze. Aoepmbii
mpauncnopm.

Kinerounsie BkimtoueHusi. CpaBHUTENbHASE XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

Jemoncrpauun. [Toptpersr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuupr 1 cxembl: «CTpoeHHE 3YKApUOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HME  pacTUTENbHOM  KiIeTKm», «CrpoeHne
MUTOXOHAPUI, «SAapo», «CTpoeHne NpOKaApUOTHIECKON KIETKN.



OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHass padora «l3ydyeHue CTPOEHHS KIETOK Pa3IMYHBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3yueHue cBOMCTB KJIETOUHON MEMOPAHBI».

Jlaboparopnass padora «MccinenoBanue IuiazMosiM3a U JAeria3mMolid3a B
PACTUTENIbHBIX KIETKAX).

IIpakTuyeckas padora «M3yueHue  JBWXKEHHS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMPeBpallleHUe JHEPIUH B KJIETKe

AccUMUIALIAST U JUCCUMUJISIIAA — JIBE CTOPOHBI MeTaboim3ma. THIIbI
oOMEHa BEMIECTB: aBTOTPO(PHBIA M TEeTepOTPODHBIA. YyacTUe KHUCIOpOJa B
OOMEHHBIX Mpolleccax. IJHEPreTUYECKOe OOECleUYeHUE KIETKU: MpeBpalieHue
AT® B 0o0menHbIX nporeccax. DepMEHTATUBHBIA XapaKTep peakiuid KIETOUYHOTO
Metabonusma. DepMeHThI, HUX CTPOCHHE, CBONCTBA U MEXAaHU3M JICUCTBUSI.
Kodepmentsl. Otnuuns pepMEeHTOB OT HEOPraHWYECKHX KaTaau3aTropoB. benku-
aKTUBATOPbl M OEITKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIl CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCHUHTE3.
AHoKkcuzenHblll U oKcueeHHbll omocunmes y oaxkmepuil. Ceemocobuparowue
nuUSMeHmol U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIIIACTOB B MpOLECCE
dotocunteza. CBetoBas u TeMHOBas Gaszbl. Domoovixanue, Cs., Cy u CAM-munuol
gdomocunmesa. IlpogykTuBHOCTh QoTOCHHTE3a. BiusHue pa3nuyHbix (HaKTOpOB
Ha CKOpocTh (poTocmHTe3a. 3HaUeHnE (POTOCHHTE3A.

XEMOCHHTES. Pa3Hoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULUpPYIOIIME OaKTepuH, >XKele300aKTepuu, cepodakTepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEeMOCHUHTE3A.

AHaspoOHble opraHus3mbl. Buabl Opoxkenus. [IpoaykTsl OposkeHUS M UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHAa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIe3HEH.

AspoOHBIE OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe okuciieHUE, UK KJIETOYHOE JbIXxaHue. Poib MUTOXOHIpHIL B
mpoiieccax omonornyeckoro okucienus. [{ukmmueckue peakmun. OKUCIUTEIHHOE
dbochopunupoBanue. Ouepeus MemoOpanHo2o epaoueHma npomonos. Cunmes
ATD: paboma npomonnoi ATD-cunmaser. llpeuMmyiiecTBa a’poOHOTO MyTHU
oOMEHa BeIeCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTH SHEPTETHUIECKOTO OOMEHa.

Hemoncrpamun. Iloptpersr: k. Ilpuctnu, K. A. Tumwupszes, C. H.
Bunorpanckuii, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «DOTOCUHTE3Y, « IHEPreTUUECKU 00Men», «buocuHTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, 000PYIOBaHUE AJII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.



JlabopaTtopnass padora «l3ydeHWe KaTaJIUTHYECKONM  aAKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaGopaTtopnass padora «/3yuenue (epMEHTATUBHOTO paCIIEIUICHUS
MEPOKCHU/Ia BOJOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KIETKAX).

JlaGopaTtopnass pab6ora «CpaBHeHHE TMpoleccoB (POTOCHUHTE3a U
XEMOCHHTE3a».

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIECCOB OPOXKEHUS U IBIXAHUS.

Tema 7. HacaencrBenHass uHpopManus U peajausanus eé B KJIeTKe

Peakuun maTpuuHoro cuHresa. [[pyHINI KOMIIJIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeaCcTBeHHOW mHGoOpManuu. [ eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpunius — Marpuudbeli cuHTe3 PHK. Ilpunumnme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yuactue TpancnopTHeix PHK B Onocunrese 6enka.
VYcnoBust OuocuHTe3a Oenka. KogupoBanwe aMHHOKHCIOT. Poib pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasnenuss o cmpoenuu ceHog. OpraHuzalus TeHOMa Y
MIPOKApUOT U 3YKapUOT. Peryisiius akTUBHOCTM T'€HOB Yy NpPOKapuoT. I'mmores3a
onepoHa (d. XKako0, XK. Mano). Moxrexynapuvie mexanusmovl 3KCnpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsel 2enog. Perynsius 0OMEHHBIX
MPOLIECCOB B KJIeTKE. KiIeTOUHBIN rOMEOCTa3s.

Bupycer — HekiieTounble POpMBI )KU3HU U 00IUTaTHBIC Mapa3utbl. CTpoeHHe
MIPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, baxmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasd.

BupycHsbie 3a001eBaHus yenoBeka, )KMBOTHbIX, pactenuid. CITMJ, COVID-
19, conmanbHble U METUIIMHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz 6oavuiux maccusos («bigdatay)
CMpPYKMYpHuIX Ouonro2udeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ilpoepammupyemvie pynxyuu 6eakos. Cnocodwl 0ocmasKu 1ekapcms.

HMemoncrpamumn. [Toprpersr: H. K. Konbros, JI. . UBanoBckuii. TaGmuirs!
nu cxembl: «buwocunTes  Oenka», «[eHernueckuir  kom», «BHpych»,
«baktepuodarm.

IpakTnueckas padora «Co3nanue MOJEIId BUPYCay.

Tema 8. ZKu3HeHHbI HUKJ KJICTKHU

Knerounsri nmkin, ero mnepuoanl u peryisiuus. Wurepdasza u MUTO3.
Oco0eHHOCTH TIpoIecCOB, MpoTeKammux B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[lpecunrtetmyeckuii  (MMOCTMUTOTUYECKUIN),  CUHTETUYECKUN U
MOCTCUHTETHYCCKUH (MPEMUTOTUIECKUI) TIEPHOIBI UHTEP(DA3HI.

Marprunbii cunre3 JAHK — permmukanusa. [Ipuanuner permumkanun JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAIJIEIbHOCTD.
Mexannsm permmkanuu JTHK. Xpomocomel. Ctpoenue xpomocoMm. Tenomepsl u
TeromMepaza. XpPOMOCOMHBIA HAa0Op KJIETKM — KapuOTUIl. JIUTUIOWAHBIA W



rariouAHbld  HaOOpsl  XpoMocoM. ['omonoruunbie XpomMocombl. [lomoBbie
XPOMOCOMBL.

Jlenenne kinerkn — MuTO3. CTagmM MHUTO3a W TPOUCXONSIIME B HHUX
npouecchl. Tunel muto3a. KapuoknHe3 u 1uTOKHHE3. buosiornyeckoe 3HaueHue
MHUTO3a. Perymsiius MUTOTUYECKOTO IUKJIA KIETKH. [Iporpammupyemast kierounas
rubenp — anomnTos.

Kinerounoe s1po, XpoMOcoMBbl, (pyHKIMOHAIbHAs T€HOMHKA. Mexanuzmobl
npoaugpepayuu, ougpepenyuposku, cmapenus u eudenu xiemokx. «l{ugposas
KliemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

Jlemoncrpamun. Tabmuubl u cxeMbl: <« KH3HEHHBIM IIMKJI KIETKW,
«Mwuto3», «Ctpoenue xpomocom», «Permkanus JTHK.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpompenapaTel: «MuTo3 B
KJIETKAaX KOPEIIKA JIyKa.

JlabopaTtopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEnapaTax».

JlaGopaTtopnasi pabGora «HaOmoneHue wMuTO3a B KJIETKaX KOHYHKA
KOpEIlIKa JiyKa (Ha TOTOBBIX MUKpPOIIpenaparax).

Tema 9. Ctpoenne u QyHKIIMHA OPTraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH ~ CTPOEHHMSI W JKU3HENEATENbHOCTH  OJAHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.

B3anmocBs3p 4acTel MHOTOKJIETOYHOIO OpraHW3Ma. TKaHW, OpraHsl U
cucteMbl opranoB. OprannsMm Kak eIMHOe neioe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBarenbHasd,
MOKPOBHAs, MPOBOJASIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTHM CTpOEHUS,
(GyHKUMIA U paciofiOKEeHHs TKaHEH B OpraHax pacTEHUN.

TkaHW >XKMBOTHBIX W 4YEJOBEKAa. THUIbI )KMBOTHBIX TKAaHEW: >MUTEIUAIbHAS,
COCIIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHus, GYHKUHUA U
PACIIOJIOKECHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M Te€HEpaTUBHBbIE OpraHbl pacTeHuid. OpraHsl u
CHUCTEMBI OPTraHOB KXUBOTHBIX U 4esioBeKa. OyHKIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranuzmoB. Kapkac pactenuil. CKeneTbl OJIHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIBI COEAUHEHUST KOCTEU.

JIBm>keHne  OpraHu3mMoB. JIBMKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amM€0ouIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPONU3Mbl M HACTHUH. JIBH)KEHHWE MHOTOKIETOYHBIX WUBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. lloryomienue BOABI, YIJIEKUCIOrO Ta3a |
MHMHEPAJIBHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPHUKJIETOUHOE mnuuieBapeHue. [IutaHne mO3BOHOYHBIX >KUBOTHBIX. OTHENBI



MUIIEBApUTEIILHOTO TpakTa. [lumeBapurenvHble xene3pl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanne opraHu3MoB. JlpixaHue pacteHuid. JlpIxaHWe >KUBOTHBIX.
Huddysus razoB uepe3 noBepxHocTh KieTku. KoxkHoe npixanue. [[pixarenbHas
noBepxHOCTh. JKabepHoe u n€royHoe pAbixaHue. JIpIXaHHE€ TO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIOXHEHHE CTPOCHHS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JIpIXaTeibHas cUcTEMa 4YelnoBeKa. MexaHusm
BEHTWJISALIMM JIETKUX Y NOTUL W MJIEKONUTAKOWUX. Perynsauus JIbIXaHWus.
JIpixaTeabHbie 0OBEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancnopt BeweCTB y JKUBOTHBIX. KpOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLUOHHbBIE
YCIIOXKHEHUSI CTPOEHUS] KPOBEHOCHOW CHUCTEMBbI TO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepLa u €€ peryJisiuus.

Beigenenne y opramusmoB. Beinenenue y pacteHud. Beigenenue y
)KUBOTHBIX. CokparuTenbHble Bakyoiu. Opranbel BeigeneHus. OunbTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHUE KAK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u QyHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa Y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl
OakTepuidi © UHUCTHI MPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHLIUBL.

3anmTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M WX MPOU3BOIHEIC.
3ammTa opranu3zMa ot Ooje3Hed. UMmyHHas cuctema uenoBeka. KiieTouHblil u
IYMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH M NpUOOpPETEHHBIN crnenupuyecKui
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHurera (I1. Opmux, ©. M.
bepuer, C. Tonerara). BocmasiutenbHble OTBETHI OPTaHU3MOB. PosIb BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazmpaxxumocte u  peryisanus 'y OpraHusMmoB. PazgpaxumocTts y
OJHOKJICTOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts ©  peryiasauus y
pacteHuid. PocToBbIE BenlecTBa U UX 3HAYCHHE.

HepBHas cuctema u pednektopHas peryisiusi y >XKUBOTHBIX. HepBHas
cUcTeMa U €€ OTHENbl. DBOJIOLUOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedinekc u
pedraexropHas nyra. be3ycinoBHbie U ycIOBHBIE pedIeKChl.

['ymopanbHast perynsiuus U SHIOKPUHHASL CUCTEMA XKUBOTHBIX U YEJIOBEKA.
JKenme3pl HDHIOOKPMHHONW CHUCTEMBI M HX TOPMOHBIL. JleHCTBHE T'OPMOHOB.
B3auMoCBsI3b HEpBHOW M SHIOKPUHHOM cucTeM. [unoTtanmamo-runodusapHas
cUCTEMA.

Hemoncrpamun. Iloptper: W. II. TlaBnoB. Tabmuieli U  CXEMBbI:
«OIHOKJIETOUHBIE BOJAOPOCIN», «MHOTOKJIETOUHBIE BOAOpOCHN», «bakrepum»,



«IIpocreitmme», «OpraHbl UBETKOBBIX pacTeHuil», «CuCTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpoeHHEe HaceKoMbIX», «TkaHu
pactenui», «KopHeBbie cucrembl», «CTpoeHue ctedisn», «CTpoeHue JIUCTOBOU
MIacTUHKN», «TkaHU >KUBOTHBIX», «CkeneT uenoBekay, «lluieBaputenbHas
cuctreMa», «KpoBeHocHass cucrema», «J/lpixarenpHass cucrema», «HepBHas
cucteMa», «Koxa», «Msblmeynas cucrema», «BplmenurensHass cucteMay,
«OHIOKpUHHAS CUCTEMAY, «Ctpoenue MBIIILBDY, «AMMyHHTETY,
«Kuieunononoctuele», «CxemMa NMUTaHUS pacTeHU», «KpOBEHOCHBIE CUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue tuape», «CTpoeHue IUIaHaApUn»,
«BHyTpeHHee cTpoeHHEe JT0XKIeBOro uepBs», «HepBHas cucrema poioy, «HepsHas
cucreMa JArymkn», «HepBHas cucrema npecmbikaromuxcsy, «HepBHas cucrema
ntuly, «HepBHasi cuctema muekonuraromux», «HepBHas cucrema yeaoBeKay,
«Pednexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaTsbl OJJHOKJIETOYHBIX
OpPraHu3MoOB, MHKpPOIIpENapaTbl TKAHEH, PAKOBHMHBI MOJUIFOCKOB, KOJUJIEKIUH
HACEKOMBIX, WIJIOKOXXHX, KUBBIC AK3EMIUISIPbl KOMHATHBIX pacTeHUMU, repOapuu
pacTeHUl pasHbIX OTHEJIOB, BJAXHbIC MpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBeKa,
00opyI0BaHUE JJIs IEMOHCTPALIMK MOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia U OelIKoB MoJ JieicTBreM (GepMEHTOB, 000pyA0BaHUE I
JIEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeJIbHBIX JBUKEHUI, MOJIEJIM T'OJIOBHOTO MO3ra Pa3iNYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEe pacTeHUI.

JlaGopaTopHas padora «/3yueHne TKaHeH )KUBOTHBIXY.

JlabopaTopHas padora «/3yyeHrne OpraHoB [IBETKOBOT'O PACTCHUS.

Tema 10. PazmHoOkeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OpraHU3MOB: Oecronoe (BKJIoYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrosoro  pa3MHOXKEHHUS:  IOYKOBaHUE,  CHOPYJISLUS,
dbparmenTanys, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. IlonoBbie kieTku, win ramersl. Meito3. Craguu
Mmeno3a. [losenenne xpomocom B Meno3e. KpoccuHrosep. bruonornueckuii cMbICi
M€Ho3a M IIOJIOBOTO Ipolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IHKJIC
OpPraHu3MOB.

[IpenzaponsimieBoe  paszButue. [‘amerorene3 y KuUBOTHBIX. [lojmoBbie
xene3bl. OO0pa3oBaHUE W Pa3BUTHE IMOJIOBBIX KJIETOK. CIIEpMaTOreHe3 U OOr€HE3.
CtpoeHue MojaoBbIX KIETOK.

OmnomoTBOpeHHE ¥ IMOPUOHAIBHOE pa3BUTHE IKUBOTHBIX. CHOCOOBI
OIUIOJIOTBOPEHUSA: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NHauBHlyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOTHUS —
HayKa O pa3BUTUU OpraHU3MoB. Mopgoecenez — oona u3 2nasHvix npobrem
ambpuonoeuu. Konyenyus mopgocenos u moderu mopgoeenesa. Cranuu
AMOpUOreHe3a )KMBOTHBIX (Ha mpuMepe JirymkH). Jpoodnenue. Tunsl npoOiaeHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl



onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAIOMINUX. 3apOJBIIICBhIC JIMCTKU
(racTpyssinus). 3akaaJKa OpraHOB U TKaHEW M3 3apOJbIIIEBbIX JUCTKOB. B3auMHoe
BIUSIHAE YacTeil pa3BUBAIONIErOCs 3apojbllia (SMOpPHUOHANbHAA WHIYKLHA).
Jakiagka IUIaHAa CTPOEHMS KMBOTHOIO KAk pPeE3yibTaT HEpPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 3>MOpPUOHANIBHOE pPAa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHansHbi Tiepuoa. I[Ipsmoe u
Hempsimoe pa3BuTue. Pa3Butue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOTO
pa3BUTHA, UX PACIPOCTpPAHEHUE B MpUpoAE. THUIbl pocTa KMUBOTHBIX. DaKkTOPHI
peryJiliiy pocTa XXUBOTHBIX U uenoBeka. CTaauu MocTaMOPHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4enoBeka. [lepnonbl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKHUE TTPOIIECCHI.

Pa3smHoxxenne u pasButue pacrenuil. ['ametodur u cnopodur. Meiio3 B
JKU3HEHHOM IuKkie pacteHuid. OOpa3zoBaHue cCHoop B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTENBHBIX
opranu3MoB. J[BoiiHOe OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3oBaHue U
pa3BUTHE CEMEHU. MeXaHn3Mbl pEryJIsIUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

HMemoncrpamun. Iloptpersr: C. I'. Hapammu, X. IInmeman. Tabmnuubl u
cxembl: «BereratuBHoe pa3sMHOXEHHE», «THUIBI OECHOJOr0 Pa3MHOKEHU,
«Pa3MHOXeHUE XJIAaMUIOMOHAAbDY, «Pa3MHOXeHuEe 3BIUIEHb», «Pa3MHOXEHUe
rugpe», «Meios», «Xpomocombl», «l'ameroreHnes», «CTpoeHUE SHIEKICTKH U
cnepmaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmMoe u HempsMoe
pasBuruey», «Pa3Burne walickoro xyka», «Pa3Butne capanum», «Pa3Burue
JATYWIKW», «J{BOMHOE OIUIOJOTBOPEHME y LBETKOBBIX pacTeHui», «CtpoeHune
CEMSAH OJHOJOJIBHBIX W JIBYJOJIBHBIX PacTeHUI», «KU3HEHHBIM LIMKI MOPCKOU
KanmycTel», <OKW3HEHHBIM LUK MXa», <« KH3HEHHBIA IUMKI MAarOPOTHUKAY,
«’KM3HEHHBIN IIUKII COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpEnapaTsl SHIEKIECTOK U
CIIEPMAaTO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYIIKI.

JladbopaTopHasi padora «/3yueHue cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIPEapaTaxy.

IIpakTnueckas padora «BbisiBIEHHE NPU3HAKOB CXOACTBA 3apOJbILIEH
ITI03BOHOYHBIX JKMBOTHBIX).

JlabopatopHasi padora «CTpoeHUE OpraHOB pPa3MHOKEHHS BBICIIUX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HACJeJICTBEHHOCTHM M HM3MEHYMBOCTH
OPraHu3MoB

Hctopusi cTaHOBIEHUS M pa3BUTHS TEHETHMKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonwuioBa, H. 1. Basunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.



OCHOBHBIE T€HETHMYECKHE TOHSITUS U  CUMBOJBL.  ['OMOJOTrHYHBIE
XPOMOCOMBI, aJUIEJIbHBIC TE€HbI, AJbTCPHATUBHBIE NPU3HAKH, JIOMUHAHTHBIA M
PELECCUBHBIN TMPU3HAK, TOMO3WUI0Ta, TETEPO3UTOTa, YUCTas JIMHUSA, THUOPHUIHI,
reHoTun, ¢eHotun. OCHOBHbIE METOAbl T'E€HETUKU: TUOPUAOIOTHUYECKUM,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKU .

Hemonctpanun. [Toprpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K.
KombioB, H. W. BasuioB, A. H. benosepckuii, I'. JI. Kapneuenko, 1O. A.
®dununuenko, H. B. Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTopnas paGora «Jlpozoduna Kak OOBEKT TEHETHYECKHUX
VICCIIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MonorubOpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKOH
eAMHO00pa3us rTuOPUIOB MepBoro nokojeHus. [Ipasuno qomuHrpoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacUICIUICHUsl MPU3HAKOB. L{UTOJIOrMueckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOThI raMeT.

AHanu3upymoiee CKpEIMBaHueE. [TpomexxyTouHbIN Xapakrep
HacjieaoBaHus. Paciiernyienue npu3HakoB IMPU HEMOJIHOM JIOMUHUPOBAHUH.

JurubpunHoe  ckpemmBaHue. Tperuid 3akoH MenHaenss — 3aKOH
HE3aBHUCHUMOTO Hacjeq0BaHUs IIPU3HAKOB. [luTonornueckue OCHOBBI

JTUTHOPUIHOTO CKPEIIUBAHUS.

Cuermiennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrernienHoe
HACJICIOBAHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMHu. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nomna. XpoMOCOMHBIA MEXAHU3M ONPEAEICHU 1T0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TE€TepOramMeTHbId MOJ. | 'eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacinenoBaHue Npru3HaKoOB, CLENJIEHHBIX C ITOJIOM.

I'enotun kak wuenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE
JeWcTBUE TI'eHa. MHOXKECTBEHHBIM ajuleNu3M. B3auMoJeincTBUE HeauIeIbHbIX
reHoB. KoMiuiemMeHTapHOCTh. Jnnctas. [lonumepusi.

I'eHeTdyeCckuil KOHTPOJIb Pa3BUTUS PACTEHHUM, XKUBOTHBIX W YEJIOBEKa, a
TakKe (PU3NOJIOTMYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (YHKIIHA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXAaHU3MbI B3aMMOJICHCTBHSI «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKkrne acheKThbl KOHTPOJIS H
M3MEHEHHUS HACJIEeACTBEHHOW HH(POPMAIIMU B MIOKOJICHUSX KJIETOK U OPTraHU3MOB.

Hemoncrpamumn. [Toptpetsi: I'. Mennens, T. Mopran. TaOauibl U cXeMbl:
«llepBplii w® BTOpOM 3akoHbl MeHngens», «Tperunn 3axkoH MeHnens»,
«Ananusupyroiiee ckpemuBanuey», «HenonHoe nomuHupoBaHuey, « CUEIIIEHHOE
HACJICIOBAaHWE TIPU3HAKOB Yy 1po3odmibl», «[eHetmka momay, «Kapuorum
yenoBekay, «Kapuorun apozoduiby, «Kapuorun nruub», «MHOXKECTBEHHBIN
ajienusm», « B3aumMoaencTere reHoBy.

O6opynoBanue: MoJenb JUIsl JEMOHCTPALMM 3aKOHOB €IMHOO0Opa3us
ruOpu70OB TEPBOTrO TMOKOJIEHHMS W paclIeIUIeHWs MpPU3HAKOB, MOJENIb s



JEMOHCTPAallUM 3aKOHA HE3aBUCHMMOTO HACIJIEIOBAHUS IPU3HAKOB, MOJECIb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA NPHU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «po3zoduina.

IIpakTuyeckas pabGora «/3yuyeHuwe pe3yiabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUs y APO30(PUIb».

IIpakTuyeckas paGora  «l3yueHue  pe3yJbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA y IPO30DUIIBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoTuna u cpenbl npu  (popmupoBaHUM (HEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KayecTBEHHbIE M KOJWYECTBEHHBIE NPU3HAKU. Buel
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIICACTBCHHAS.

MonupukanonHass HM3MEHUYUBOCTh. Poib cpeapl B (QopMupoBaHUU
Moau(pUKaIMOHHOW u3MeHYuBocTU. Hopma peaknuu npusHaka. BapuannoHHbIN
psa u BapuanuvoHHas KpuBas (B. HMoranncen). CpolicTBa MOau(pUKalMOHHON
U3MEHYUBOCTH.

I'eroTnnuueckas NU3MEHUYUBOCTD. CsBoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHAbl TI'€HOTUNIHMYECKONM HM3MEHYMBOCTH: KOMOMHATHBHA,
MYTallMOHHAs.

KomMOuHaTiBHas M3MEHUMBOCTh. Mel03 M MOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTU. POIh KOMOMHATUBHON M3MEHUHUBOCTH B CO3/IAHUU
TeHETHYECKOT0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHas W3MEHYMBOCTh. BHAbl MyTalui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHble U
nUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJoBble MyTanuu. [IpuunHb
BO3HUKHOBEHUS MyTanuid. MyTareHpl W WX BJIUMSIHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpolecca. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacnenacTBeHHoW m3meHunBocth (H.M. BaBuiioB). BHesnepHass U3MEHUUBOCTh U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U INUSEHOMUKA, POJb SNULEHEeMUYeCcKUx ¢Hakmopos 8
HAac1e008aHUuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

Hemoncrpanuu. [loprpers: I'. ne ®@pus, B. Moranncen, H. 1. Basuiios.
Ta0auml u CXEMBI: «Bungpr N3MEHYHUBOCTH, «MoaudukarmoHHas
U3MCHYHUBOCTHY, «KomOuHaTnBHAs U3MCHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00IeBaHUs YeI0BEeKay», « Bumbl myTammiiy.

O6opynoBaHue: XUBbIE U TepOapHbIe SK3EMIUIAPhl KOMHATHBIX PAcTEHUH,
pUCYHKH ((poTOrpadum) )KUBOTHBIX C Pa3IUYHBIMUA BUJIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHUMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BAPUALIMOHHOW KPUBON».

IlpakTuyeckas padora «Myrtauuun y aApo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneruka 4esoBeka. Kapuotun dyenoBeka. MexayHapoaHas
MporpaMMa HCCIIEIOBaHUSI TE€HOMAa 4YeJIoBeKa. MeToapl HW3y4YeHUs TE€HETHKHU



YeJIOBeKa: T'eHeaJOTHUeCKUi, OJM3HEIOBBIN, [IMTOTCHETHYCCKUM, TOMYJISIIMOHHO-
CTaTUCTUYECKUN, MOJIEKYJSIpHO-reHeTHUeCKuid. COBpEMEHHOE  OIpeaeeHue
TE€HOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C
nomomnipio IIlIP-ananm3a. HaciaencTBenHble 3a0oieBaHMs dYeaoBeKa. ['eHHEBIC U
XPOMOCOMHBIE 001e3Hu YEJI0BEKa. bosiesun c HACJIEICTBEHHOH
MPEIPACTIONOKECHHOCTRIO. 3HAUCHUE MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAICHUN
U JICYCHUM TEeHEeTHYeCKUX 3a0oyieBaHMIl 4YeloBeka. MeauKo-reHeTUuecKoe
KOHCyJbTUpOBaHHe. CTBOJOBbIE KIETKU. [IOHATHE «TrEHETUYECKOro Tpy3ay.
OTuYecKkue acreKkThl HUCCIEIOBAaHMM B 00JIACTH PEIAKTUPOBAHMS TE€HOMA U
CTBOJIOBBIX KJIETOK.

['enetnueckue (akToOphl TMOBBINICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bu3nYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karoiieil cpensl. [ eHeTnueckas
MPEIPACIIONIOKEHHOCTD YETIOBEKA K MAaTOJIOTUSIM.

demoncrpamun. Tabmuiel u cxeMmbl: «Kapuotun uenoBeka», «MeTojsl
M3YUYCHUsI TCHETUKH YelioBekay, «['eHeTnueckue 3a00eBaHuUs YETOBEKAY.

IIpakTuyeckas padora «CocTaBiIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenrekuust Opranu3sMoB

JlomecTukanusg W CeNeKIUs. 3apoKICHHE CEIEKIMU W JIOMECTHKALHH.
VYuenue H. WM. BaunmoBa o IleHTpax mNpouCXOXJACHUS U MHOT000pa3us
KyJbTYPHBIX pacTeHuil. Ponp cenekuuu B CO31aHUM COPTOB PACTEHUWA M MOPOJ
*uBOTHBIX. CopT, mopoaa, IUTaMM. 3aKOH TOMOJIOTUYECKMX PSAIOB B
HaciaeAcTBeHHOM wu3MmeHuMBoctTy H. WM. BaBuioBa, ero 3HadyeHue id
CEJICKITMOHHOM PaOOTHI.

MeTtoapl cenekioOHHOM paboThl. McKyccTBEHHBIM OTOOp: MaccOBbI U
VHJIMBU1y AJIbHBIM. Jrtanbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnsiTanne
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ HoMoluIkko aHanu3a JJHK.

NckyccTBeHHBIM  MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PainanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUi Y KyJbTYypPHBIX
dbopm opranusmoB. lcnonb3oBaHME TEHOMHOTO PEIAKTUPOBAHMS M METOJOB
pekomOuHaHTHBIX JIHK 115 mosrydeHust icXogHoTo Matepuana Jjisi CEeISKIIUH.

[Tomyuyenue ITOJIUILIIOUIOB. BryTtpuBuaosas rUOpUIU3AIINSL.
brnuskopoAcTBEHHOE — CKpelMBaHue, Wi UHOpuawHr.  HeponcTtBenHoe
CKpelMBaHue, WM ayTOpuaAWHT. ['eTepo3uc m ero mpuumHbl. Vcmomb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpuausanus. [Ipeogonenue Oecrutogus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKLIUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUA).

CoxpaHeHre U U3YyUYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
WX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THOPHUIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcam CeibCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YAVUUEeHUs CYUecmeyiomux U coO30anusl HO8bIX NOpPooO, TUHUL U KPOCCO8, 8



MoM yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aAHU,
nepeodosvix uoell U nepcneKmueHbIX MmexHoI02UlL.

demoncrpanum. Iloptpers: H. W. Basunos, U. B. Mwuuypun, I'. JI.
Kapneuenko, I1. I1. JIykpsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiet U cxeMmbl:  «lleHTpBI TPOUCXOXKIECHHS U  MHOT00Opaszus
KYJbTYPHBIX pAacTeHUI», «3aKOH TOMOJIOTUYECKHX pPSJOB B HACIEICTBEHHOU
U3MEHUMBOCTH», «Meroabl  cenekuun», «OTaanéHHas  TUOpUIU3ALIM,
«MyTtarenes».

JlabopaTopHasi padora «/3ydueHne copToB KyJIbTyPHBIX PACTEHHUI U MTOPOJT
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHuasi padora «3ydeHue METOAOB CEJICKIIUN PACTEHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUID».

Ikekypeusi «OCHOBHBIE METOJIBI M JOCTHUKEHUS CENEKIMU PACTEHUU U
KUBOTHBIX (Ha CEIICKIIHOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JIabOpaToOpHio
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0rust ¥ CHHTeTHYECKAasi OMOJIOTHSI

OOBEKThI, UCIOJIb3yEMble B OHMOTEXHOJOTMH, — KJIETOYHBIE M TKAHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEpPUCTHUKA. TpaguumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOJTYyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjiene. Mukpoouonornueckuii cuHte3. OOBEKThl MHUKPOOMOIOTHUYECKHUX
texHoJsoruii. [Ipon3BoacTBO OeKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3nanue TeXHOJIOTUA U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllUX HE BCTPEYAOIIHNECS B IPUPOI€ OMOCUHTETUUECKHUE TYTH.

Knerounasa nnHxenepus. MeTonbl KyJabTypbl KIETOK M TKaHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3anuss W COMATHYECKUM
smOpuorene3. lMcnonap30BaHWE TarlIOWJOB B CEJIEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumein. HMcnonvszosanue MOHOKIOHAbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
ANLEKJIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
PASMHOIACEHUS CeNbCKOXO03AUCTNEEHHBIX KYIbINYD.

XpoMOCOMHass M TE€HHAas WHXeHepusl. VICKyCCTBEHHBI CHUHTE3 TIe€Ha |
koHCTpyHupoBanue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss MW NEPCHEKTUBBl  XPOMOCOMHOW W TI€HHOW  HMH)KEHEPHM.
DKOJIOTUYECKHUE U ITUIYECKHE TTPOOIEMbI TEHHON HHKEHEPHUHU.

MenunuHckre 6notexnojaoruu. IloctreHomuas mudposas meauiuaa. [11HP-
JTUArHOCTHKA. MeTaOoJOMHBIN aHain3, TEHOLCHTPUYCCKUW aHajdu3 MpOTeoMa
YeJIOBEKA I OLIEHKM COCTOSIHUSA €ro 340poBbs. VCHoOJb30BaHHE CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-OmomHxeHepus mjid  pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/IaHUs KOMIUJIEKCHBIX



TKaHEW COYeTAaHWEM TEXHOJOTHHA TPEXMEPHOro OWOmpHHTHHTA U ckaddomauHra
JUISl peLIEHUs 3a/1a4 EPCOHATU3UPOBAHHON MEIHUIINHBI.

Co3niaHre BEKTOPHBIX BAaKUMH C II€JIbI0 0OecreyeHuss KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyauteneidr OPBU, ycTaHOBieHHE MOJIEKYJISAPHBIX MEXaHU3MOB
dbyukimonupoBanus PHK-conepikamux BUpPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHbBIC
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpanuu

Tabnuupl u cxemsl: «Mcrnonb30BaHre MUKPOOPTAHU3MOB B IMPOMBIIIIIEHHOM
MpOU3BOJICTBEY, «KileTouHas nnxxeHepusn», «I'eHHass HHXXEHEPUs».

JlabopaTtopnas padora «3yyeHne 00bEKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

Jkckypeusi «buorexHomoruss — BakKHEWIIas MNPOM3BOAUTEIbHAS CHJa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOCTRO)».

11 KUIACC

Tema 1. 3apoxaeHue U pa3BUTHE JBOJIOHUOHHBIX NPeEACTABJICHUH B
onosioruu

OpomonmonHas teopuss Y. [lapBuna. Ilpennocbulku BO3HHUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JBwxymue cuibl  3BodouMd  BuAoB 1o Y. JlapBuHy (BBICOKas
MHTEHCUBHOCTb Pa3MHOXKEHUS OpPraHU3MOB, HACJEJACTBEHHAas: HW3MEHYUBOCTb,
O6opn0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTndeckor teopun sBomtonuu (CTD). HeltpanbHas
teopust 3Bomtound. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorusa. 3HA4YEHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpa.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, K. JInnnei, K. b. Jlamapk, O. XK. Cent-Unep, K.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaeix, . K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod npupoasl (mo K. Jlunuaero)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopmMupoBaHUs
MPUCTIOCOOJICHN y pacTeHuil W >kuBOTHBIX (Mo Jlamapky)», «Kapta-cxema
mapmipyTa nmyremectus Y. Jlapsunay, «Haxonku Y. [{apBunay, «Dopmbr 60ps0bI
3a cymectBoBaHuey, «llopoapr romy6eit», «Muoroobpasue KyJabTYpHBIX (opM
KanycTbl», «[lopoabl 1OMalIHUX )XKUBOTHBIX», «Cxema 00pa3oBaHUsi HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHUS JBMXKYIIUX CHJI SBOJIIOLIUMNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MUKpPOIBOTIOLHSA U €€ Pe3yJIbTAThI

[Tomynamnusa kak 3aeMeHTapHasi €IMHULA 3BOJIOINU. COBPEMEHHBIE METOIbI
OLICHKM T'E€HETUYECKOTO pa3HOooOpa3usi U CTPYKTypbl nomyisnuil. M3MeneHue
reHopoHJa TOMyJSUMU KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.



OneMeHTapHble (aKTOpPHI (ABMKYIIUE CHIIBI) ABOJIONUH. MyTallMOHHBIHN
nporiecc. KomOunatuBHas wu3MeH4unBOCTh. [Ipeiidp reHoB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHMS 4YacToT ajieJed B nonymauusx. Od@ext
OocHOBatensl. JIAggexm oOymuinounoeo eopaviuika. CHUdCEHUE 2eHemUuyecKo2o
pasznoobpazus: npudunsl u cireocmeus. Ilposenenue s¢ghghexma Opeiigha cenog 6
oonbuwux U manelx  nonyaayusx.  Murpauuu.  M3omAuus  mOMySsSIuUi:
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoJIorudeckast (penpoayKTUBHAs).

EcrectBennbiit oTO0p — Hampapistomui  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWHA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIMI
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOMIOIUS COIUATIBLHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOAIBOJIOLHUU.
Bo3aukHoBeHne — mpucrnocoOneHud y  opraHusMoB.  Apomopdo3pl "
uanoanantauuu. IIpumepsl npucnocodieHnid y opranu3mMoB: MOpP(OIOrHYECKuE,
¢dusnonornyeckue, - OMOXMMHUYECKHE,  ToOBeAeHUYeCKne.  OTHOCHTENbHOCTh
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputrepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ysbTar
MUKpO3BOMIOIMU. M3omsuus — kitodeBor (akTop BugooOpazoBanus. Ilytu u
CIIOCOObI BUJ1I000pa30BaHUS: aJUIONIaTPUUIECKOe (reorpaduueckoe),
CUMIIATpUYeckoe  (IPKOJOTUYECKOE), «MTHOBEHHOE» (mosMIuTOnAU3aIus,
ruOpuanzanus). JIuTebHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl (OpMHPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp 3BomonMoHHONW Ouosornu B pa3paboOTKe HAy4YHBIX METOJIOB
COXpaHeHus1 6ropazHooOpasusi. MUKpPOIBOIIONUS U KOIBOIIOIUS Mapa3uTOB M MX
x0351eB. MexaHn3mbl (POPMHUPOBAHUS YCTOMUYUBOCTA K aHTUOMOTHKAM M CIIOCOOBI
OOpBLOBI C HEl.

JMemoncrpanumn. [Hoprpersr: C. C. YUerBepukos, 3. Maiip.

Tabmuupr 1 cxembl: «MyTallMOHHAas W3MEHYMBOCTHY, «llomynsiuonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUsl 3akoHa Xapau—BalinOepray, «Buxyiine
CWJIbl HBOJIIOIUNY, «DKOJIOTHMYECKasi M30JSIUs MONYJIAIUi ceBaHCKOU (openmy,
«l'eorpadmueckass M3OJSIUS  JUCTBEHHHUIIBI CUOUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U XKePTBY», «Cxema
JIEUCTBUA €CTECTBEHHOTro o0TOopay, «Dopmbl OOpHOBI 3a CYIIECTBOBAHUE,
«HpycTpralibHbI MenaHu3M», «/KuBble uckonaemeie», «II0KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX),
«Dusnonornueckue anantauun», «lIpucnocoOIeHHOCT, OpraHU3MOB U €€
OTHOCHUTENBHOCTHY, «Kputepun Buma», «Buabl-nBorinnkun», «CTpykTypa BHAA B
npupose», «Crnocodsl BugooOpazoBanus», «l'eorpaduyeckoe BHUI000pa3OBaHUE
TPEX BUAOB JAHABILIEH», «IDKOJIOIMYECKOE BUIA000PA30BAaHUE BHUAOB CHHUID),
«ITomunnounel pacteHuin», «KamycTHo-peeuHblid THOpUI.

O6GopynoBanue: repOapuu pacTEHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHI]
U 3BEpeil ¢ MpuMepaMu pa3iuvHbIX MPHUCIOCOOJICHHWM, 4yyuyena NTHUI] U 3Bepei



pa3HbIX BHJIOB, TepOapuM pacTeHU ONU3KUX BHJOB, OOPa30BaBIIUXCS
Pa3IUYHBIMU CIIOCOOaMHU.

JlaGopaTtopnasi paGora «BbIsBICHHE H3MEHUHMBOCTH Yy OCOO€W OJHOrO
BUJIAY.

JlaGopaTtopnass  pabora «IIpucnocoOneHuss OpPraHM3MOB U  UX
OTHOCHUTENIbHAS 1IEIeCO00Pa3HOCTh.

JlaGopaTtopnasi pa6ora «CpaBHEHHE BHJIOB TI0 MOP(HOIOTHUUECKOMY
KPUTEPUIO.

Tema 3. Makpo3Boaonus u eé pe3yJabTaThl

Mertoapl  u3ydeHMss MakposBodtouuu. [lalieoHTONOrHYECKHME METOAbBI
u3ydeHus: odBonoruu. llepexomubie ¢GopMbl W (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckne meroapl m3ydenws sBoitonun. CpaBHeHHE (IOPHI H
(dayHbl MaTepuKOoB U OCTpPOBOB. buoreorpaduyeckue oOnactu 3emuu. Bumbi-
DHJEMUKHU U PEIUKTHI.

OMOPHOJIOTMYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOIbI U3yUYECHHUS
ABONIONMH. ['eHeTHYeckrue MEXaHU3Mbl JBOJIOLMM OHTOTEHE3a U TMOSBJICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  aQHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKUE,
OMOXUMHUYECKHUE U MATEMAaTUYECKUE METO bl U3YUEHUS HBOIOIUHU. [ OMOJIOrMUHbIE
redbl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallMU U 3BOJIIOLUS TEHOMOB.

OO6rmue 3aKkoHOMEpHOCTH (IIpaBHIIa) dBOIIONUU. [Ipuryun cmenvl hyHKyuLlL.
Heo6patumocTs »3Bomtonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

demoncrpauum. [loprpers: K. M. bap, A. O. Koanescknii, ®. Mromep,
3. I'ekkens.

Tabmuiel U cxeMbl: « DUITOTEHETUYECKUIN PSJl JIOMIAAN», K APXEONTEPUKCH,
«3Bepo3yoObie  smepb»,  «Crerouedans»,  «Pununodpute»,  «CeMmeHHBIE
nanopoTHukn», «buoreorpaduyeckue 30Hb 3emun», «[peiid KOHTHHEHTOBY,
«Penukthy, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTMYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEIOBEKAa M IIWMIIaH3e», «l JaBHBIC
HaIpaBJICHUS IBOIOIUNY, «O0IIHIe 3aKOHOMEPHOCTH IBOJTIOITUNY.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAEMbIX OCTAaTKOB
OpPraHKU3MOB, MYJISI’KHU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilponcxoxaenne U pa3BuTHe )KU3HU HA 3emJie

Hayunple THIOTE3BI MPOUCXOXKIACHUS KU3HM Ha 3emie. AOWoreHes
nancnepmusi. J{oHayuHbie TpeACTaBICHUS O 3apOXKICHUU KU3HU (KPEALIMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxosxienne >xU3HU U aCTPOOUOJIOTUSI.



OcHoOBHbIE JTanbl HEOPraHU4ECKOU 3BOJIIOLUH. [limanerapHas
(reosoruyeckasi) JBOJIOIMSA. XHUMHYECKas JBOJIONMA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Ompir C. Mumiepa m I'. Opwm.
OO6pazoBanue mojduMepoB U3 MoHOMepoB. KoainepBatHas rumoreza A. .
Onapuna, runore3a nepBu4aHoro Oyiabona J[x. XomnaeitHa, reHeTUYeCKasi TUIOTE3a
I'. Ménnepa. Pu6o3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3emnum um Metoapl e€ u3ydyeHus. lckonmaeMble OpraHMyYecKue
ocratku. ['eoxpononoruss u e€ wmeroapl. OTHOcUTENbHAsT U aOCOJIOTHAs
reoXpoHoJIorus. ['eoXpoHoIOrnyecKkast mKaia: S0Hbl, 3pbl, IEPUOJIbI, STOXU.

Hauvanbnbie aTansl opranmyeckor sBoirouuu. [losBieHne u 3BoMOLUSA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTa0oau3Ma. BO3HHKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTNIEHKN KaK aHAJIOT MEePBBIX HAa 3emiie COOOIECTR.
Crpomaronutsl. [IpokaproTsl M 5yKapuOTHI.

[Ipoucxoxnenue YKapHuoT (cumbuoreHes). DBOJIIOLIMOHHOE
IIPOUCXOKICHUE BUPYCOB. I[IpOMCXOXKIEHHE MHOTOKJIETOYHBIX OpPraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX IPYMIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tamnbl BOJIOLUU BBICHIUX pacTeHUui. OCHOBHBIE apOMOP(O3bI
pactenud. Beixox pacrenuii Ha cymy. [losiBiIeHHE CIIOPOBBIX pACTEHUH U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IpoucXOKIeHHE [BETKOBBIX
pacTeHUM.

OcHOBHBIE 3Tambl SBOJIONUU KABOTHOTO MHupa. OCHOBHBIE apoMOPQO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. IlepBbie XOpa0OBbIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIHUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampuOuii u pentuwinil. [IporcxokaeHne MIIEKONUTAIOWUX U
ntul. [lpuHnun xmoyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emile MO 3paM U NEPUOJAM: apXel, NPOTEpPO30H,
najgeo3oM, Me3030M, KahHozoh. OOmas XapakTepucThka KiIuMaTa U
reoJIOTMYeCKUX TmporeccoB. llosiBeHHe M pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycliOBUS U BIMSHUE HA Ta30BbIi cCOCTaB aTMOC(hEpHI.

MaccoBble BEIMUpaHUS — 3KOJIOTUYECKHE KPU3UCHI Tpouuioro. [Ipuunbel u
CJIEICTBUS MacCOBbIX BbIMUpaHHUil. COBPEMEHHBIN SKOJOTMUECKUN KPHU3HC, €T0
ocobenHoctu. [Ipobrema coxpanenus 6mopasHooOpas3ust Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHIMIBI KIaccupUKauu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIBI OPTraHU3MOB.

Hemoncrpanuu. I[loprpetsr: ®@. Peau, JI. Cnannannanu, JI. ITactep, 1. U.
MeunukoB, A. U. Onapun, [[x. Xonaeiis, I'. Mémnep, C. Munnep, I'. FOpu.

Tabnuiet u cxemsl: «Cxema onbita O. Peauy, «Cxema onsita JI. [1actepa no
M3YUYCHHIO CaMO3apokaeHus ku3Hm», «Cxema ombita C. Mwmmiepa, I'. IOpu»,
«JTanbl  HEOPraHWUYECKOW  ABoOLMM»,  «['eoXpoHosormueckas  mKamay,
«HauanpHble 3Tanbl OpraHUYecKoi 3BOIIOLUNY», «CXxemMa 00pa30BaHUs dYKapHOT
nyTéM cumoOunoreHeza», «Cucrema XuBOM mpUpoAbl», «CTpoeHue BHpYyCay,



«Apomopdossl  pactenuit»y, «PuHnOGUTHY, «OIHOKIETOYHBIE BOJOPOCIHY,
«MHuorokierounsie Bogopocnn», «Mxm», «llanmoporukm», «l'onocemeHHbIE
pacteHus»», «Opranbl LBETKOBBIX pacTeHHi», «(CxemMa pa3BUTHS KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuiedHOMoaI0CTHBIE,
«ITnockue YEpBUY, «YneHUCTOHOTHEY, «PbIOBDY, «3€MHOBOIHBIEY,
«IIpecmbikaromuecs», «lltuup», «Miekonuratromme», «Pa3Butue XKu3HU B
apXxeuckKkou spey», «Pa3BuTue KU3HU B MIPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
[aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN dpey, «Pa3sBUTHE KU3HU B
KailHO30M KoM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbdapuu pacTEHUW pPa3TUYHBIX OTJIEJIOB, KOJIJICKIIHH
HAaCEKOMBIX, BJIAKHBIE IIPEINApPaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUTJIOKOXKHUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella MTUL W 3BEpeEw,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMBIX, MYJISIKA OPTraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryansnasa saboparopHasi  padora «MoaenupoBaHUE  OMNBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOr0 CHHTE3a OPraHUYECKUX COSTMHEHHM B
MePBUYHON aTMochepey.

JlaGopaTtopnasi padora «l3ydyeHHME M ONUCAHHWE HMCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHue 0COOCHHOCTEH CTPOEHHUS PACTECHUU
Pa3HbIX OTEIIOBY.

IIpakTuyeckas padora «/3yuenrne 0oCOOEHHOCTEH CTPOCHHMS TTIO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHune 4eji0BeKa — AaHTPOIOIeHe3

Paznienbl 1 3agaum anTponosoruu. MeToibl aHTPOIIOJIOTUH.

CraHOBIICHHE TIPEICTABICHUN O MPOUCXOXKJICHUU YeJIOBEKA. Pemuruo3Heie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CxoncTBO  4enoBEKAa C  KUBOTHBIMH. (CHUCTEMaTHYECKOE MOJIOKEHUE
yenoBeka. CBHIIETENBCTBA CXOACTBA YEJIOBEKA C KMBOTHBIMH: CPaBHUTEIIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0JI0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrxymue cuiibl (haKTOphl) aHTPOTIOTEHE3a: OMOJIOTUYECKUE, COITUATbHBIC.
CooTHOLIEHNE OMOJOTMYECKHUX U COLIMAIIBHBIX (PAKTOPOB B aHTPOIOIEHE3E.

OcHOBHBIE CTaguu aHTpoNoreHe3a. PaHHUE 4enoBEKOOOpa3Hble 00E3bsSHBI
(IPOKOHCYJIBI) M pAaHHUE TMOHTHJIBI — OOITUE TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JTtoJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JroJei. YeloBeK yMelblil, IEpBbIe
W3TOTOBJIEHUS OpyAuM TpyzAa. YemoBeKk NMpAMOXOASAIIMN U NEPBBIM BBIXOJ JIHOJAEH
3a mpenensl  Adpuku. YenoBek reipenbOeprckuii — oOmMM  MpesoK
HEaHIEPTaJIbCKOr0 YEJIOBEKA U YEJIOBEKAa pPa3yMHOro. UenoBEeK HEaHIEepPTaIbCKUN
Kak BHJI JIIOJIEM XOJOAHOTO KJMMaTa. YeloBEeK pa3yMHBIM COBPEMEHHOIO THIIA,



JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TameoreneTrka 1 NajaeoOreHOMHMKA.

DBOJIOLHSI COBPEMEHHOI'O 4elloBeKa. EcrecTBeHHBI OTOOP B MOIMYJISIIUAX
yesioBeka. MyTalmoHHBIN miporiecc U noauMopdusm. IlomynsiiimoHHBIE BOJHBI,
npeiid reHoB, murpaius U «3QGEKT OCHOBATESN» B MOMYJISIUSAX COBPEMEHHOIO
YeJI0BEKa.

UYenoseueckue pacel. llonsitue o pace. bospmime pacel: eBporieongHas
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (dKBaTOpHalbHasi),  MOHIOJIOMIHAS
(a3maTcko-amepuKkaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBOo  uyenoBeueckux — pac. HayuHas  HECOCTOSITENIBHOCTh  pacHu3Ma.
[IpucnocoOeHHOCTh YeNMoBeKa K pa3HbIM YCIOBHUSM OKpPYXAIOMEH Cpepl.
Bnusaue reorpaduueckoit cpeapl W apeiida reHOB Ha MopdoIorui U
(U3HOTIOTHIO YeTIOBEKA.

MexaucuuiuiiHapHble  MeTonbl B (u3uuecko  (OMOIOTHYECKON)
AHTPONOJIOTUM.  OBOJIOLMOHHAS ~ aHTPOINOJOTHS W MAJCOAHTPONOJIOTHUS
YEJIOBEUYECKUX NOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA IMPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHcTpauuu.

[Toprpertsr: Y. HapBun, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuub! 1 cxembl: «MeTOoIbI aHTPOIOJIOTHIY, «I 0JIOBHON MO3T YeJIOBEKay,
«YenoBekooOpa3ubie 00€3biIHb», «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «/[BHXKYIIME CHIIBI AHTPOIIOT€HE3A», « IBOJIOLIMOHHOE
JIpEeBO  yeJoBeKa», «ABcrpajmonutek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOIAIINIY, «JleHnCOBCKUI yenoBek» «Heanaepranbubhy, « KpoOMaHbOHIIBD,
«IIpenku yenoBekay, «ITarnbl IBOJTIOIUU YEIOBEKa», «Packl UeoBeKay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepuaibHOU
KyJIbTYpbl TpPEAKOB 4YelOBeKa, penpoaykuuu (pororpaduu) KapTuH C
MUQOJIOTUIECKUMU U OHOJICMCKUMM CIOKE€TaMH TPOUCXOXKICHHUS 4YEJIOBEKa,
dboTorpaduu HaxoI0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4YeJIOoBE€Ka W 4eperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMITIaH3€, MOJEJH TOpCca MPEJKOB YEIOBEKa.

JladbopaTopHasi padora «M3ydeHne OCOOCHHOCTEH CTPOCHHs CKelleTa
YeJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3yueHre 3KOJIOrMYECKUX aalTalkil YeIOBEKay.

Tema 6. Dxojoruss — Hayka 0 B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karollei cpeaoii

3apoxeHne U pa3BuTre dKooruu B Tpyaax A. I'ymGonsara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3anauu
sK0J0TUH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKAMH.

Meroabl 3konoruu. IloneBble HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJIOTHH:
OpUPOAHBIE W JiIabopaTropHble. MoJEIMpoOBaHHE B HKOJOTMU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.



3HaYeHUE OKOJIOTMYECKUX 3HAHUM JUIsI  YeJOBEKa. JKOJOTMYEeCKOe
MHPOBO33pPEHME KAaK OCHOBA CBSI3€M YEJIOBEYECTBA C NMPUPOAoM. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPBbI U 3KOJIOITMYECKOM I'PAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Hoptpets: A. I'ymOonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubr u cxemsl: «Pazgensr sxonoruny, «Metoabl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIBI».

JlabopaTtopnass  pabGora  «/3ydyeHMe = METOJOB  DKOJOTMYECKHX
HUCCJICIOBAHUI.

Tema 7. Opranu3msl u cpeaa oOMTAHUA

Dkosorudeckue (pakTopsl U 3aKOHOMEPHOCTH UX nercTBus. Kinaccudukarus
HKOJIOTHYECKUX (HDaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH AEHCTBUS 3KoJorHueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue (axktopbl. CBeT Kak sKojormyeckuid ¢akrop. JleiicTBue
pPa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYIIIIbI
pacTeHMil M >KUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHajibHas poOJib CBETa.
DoTONEPUOIU3M.

Temneparypa kak skojoruueckuit ¢dakrtop. [leficTBue Temmeparypbl Ha
opraHu3Mbl. [loiiknIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxuocts kak sxonormueckuit ¢aktop. [lpucmocobienus pacTeHuid K
NOJAJIep)KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOLIEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlIHAsA, MOYBEHHAs,
rIyOMHHasT  MOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3mMoB. [IpucrnocoOneHuss OpraHusMoB K
’KU3HU B Pa3HbIX Cpeaax.

buonornueckue putrmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOUYHBIE U
roauuHbie puTMbl. [Ipucnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

XKuznennsie ¢opmbl opraHusmoB. [loHsTHE 0 JKH3HEHHOW dopme.
Kuznennsie popMbI pacTeHUN: IEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
reo0nOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumbl  OMOTHUECKMX ~— B3aMMOJICHCTBHIA:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOMNO03 U ero ¢opmel. [lapazutusm, koomepanus,
MyTyaJlu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBo). Herpopuueckue
B3auMoOJieHcTBUSL  (Tommyeckue,  (Qopuueckue, ¢dadOpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOACUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obOutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUYEHUSI.



JdemoncTpanuu

Tabmuupl 1 cxembl: «Okojgoruyeckue (axropb», «CBETOBOM CHEKTPY,
«ODKOJIOTMYECKUE TPYIIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TerIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHMSI OpraHu3MOB», «bHoNOrMYecKkne pUTMBDY,
«Kusnennole  Gopmbel  pactenmit», «KuzHeHHble  (GOPMBI  KUBOTHBIXY,
«IKocuCcTEMA IMHUPOKOIMCTBEHHOTO JIeCca», « IKOCHUCTEMA XBOMHOIO Jiecay, «llenun
OUTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «CumOuos»,
«KommeHncanuzm».

O6opynoBanue: repOapuil pacTeHUH U KUBOTHBIX, IMPHUCIOCOOJICHHBIX K
BIIUSHUIO Pa3JIUYHBIX OKOJOTUYECKUX (PAKTOpOB, TrepOdapuu CBETOIIOOMBBIX,
TEHENIOOUBBIX W TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PACTEHUs, repOapiy U KOJUIEKIIMH TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pAaCTEHUM, Yyyena MTHULl U 3Bepeil, repdapuun
pacTeHuil, OTHOCSIIMXCA K TUrpoduTaM, Kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYIII, KOJUJIEKIIMH )KMBOTHBIX, OOUTAIOIIMUX B Pa3HbIX cpeaax,
repOapu Y KOJUIEKIMM pAaCTEHUH M SKUBOTHBIX, OOJaJAOMIMX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHH JKHU3HM, repbdapun u
KOJUIEKIIUM PACTEHUH M JKUBOTHBIX PA3JIUYHBIX YKU3HEHHBIX (OpPM, KOJJIEKLUHU
’KMUBOTHBIX, YYaCTBYIOIIUX B Pa3INYHbIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JladbopaTopHasi paGora «BpIgBIeHHE NPHUCTIOCOOJIEHUNH OPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopHasi pabora «BbIsIBIcHHE IPUCIIOCOOICHHN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTHM PpACTCHH U3
pa3HbIX MECT OOMTaHUS.

Tema 8. IK0/10rusi BUIA0B U MOIMYJIANMH

DKOJIOTUYECKHE  XapakTepucTuku  nonyisauuu.  [lomynmsaumss — kak
ouonoruueckas cuctema. Posib HEOTHOPOIHOCTH cpenibl, (HU3NUECKUX OaphepOB U
0COOEHHOCTEN OMOJOTUU BUI0B B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYpPbI
nonyjsauuid. OCHOBHBIE TIOKa3aTeau NOMYJSILUW: YUCIEHHOCTh, IIOTHOCTb,
BO3pacTHasi W II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, IPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIMSL.

DKoJiornyeckasi CTpykTypa nomyssiui. OueHka YUCIIEHHOCTH TOIYJISLHH.
JluHamMuKka nmomyssinuu U €€ peryisiuus. buoTHdeckuil NMOTeHLHMA MOMYJISLUH.
MopenupoBaHue AMHAMUKU MOMYJISUU. KpuBble pocTa YMCIEHHOCTH MOMYJISLUH.
KpuBble BbDKMBaHUSA. Perynsnus YWCICHHOCTH MOMYJAIMA: poyib (PaKTOpoB,
3aBUCSIIMX U HE 3aBUCALIMX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETNU BUJIOB (T- U
K-cTparerun).

[TonsiTue 00 3KO0JIOrMYEcKO HMIIE BUAA. Mectoobutanue. MHoromepHas
Mozenb dkosormyeckod HumM Jx.M. XatunmHcona. Pa3zmepsl skosiormueckon
HuM. [loTeHnnanpHas U peain30BaHHAs HULIU.



Bua kak cucrema momynsiui. Apeanbl BUIOB. Buabl U MX JKHU3HECHHbIC
CTpaTeruu. JKOJOTMYE€CKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEJACHHUS W MHIPAlMN KUBOTHBIX. buonorumueckue
WHBA3UM Yy KEPOJHBIX BUJIOB.

Hemoncrpanuu. [Toprper: k. 1. XatunHCcoH.

Tabmuiel U cXeMmbl: «IKOJOTMYECKUE XAPAKTEPUCTUKU TMOIYJISLIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  Homyasiuun», «Bo3pacTHble  nHpaMuabl
nonyusiqun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3JINYHbIMHU
opranuzMamMmn», «Mojeinb 3xkosiorndeckor Humu . M. XatuuHcoHay.

Oo6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JladopaTtopHasi padora «IIpucmocoOieHus ceMsSH  pacTeHUH K
PaCCENECHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrH4ecKHe CHCTEMBbI.

CooOmectBa opraHu3moB. buoneno3 u ero crpykrypa. CBszu Mexay
OpraHu3MaMu B OMOLIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIHOHAIbHBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, DPEIYLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue menu u cetu. AOHOTHUECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEIIECTB U TOTOK HEPTUU
B SKOCHCTEME.

OcHOBHBIE  TOKa3aTelud  JKOCUCTEMBbL. buomacca ©  HOPOAYKUUA.
DKOJIOTUYECKHUE MUPAMU/IBI UNCETT, OMOMACCHI M SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuuecxue nepecmpotixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTEHHbIC BO3JICUCTBUS Ha
cykueccun. KimmmakcHoe coobiectBo. bropasnooOpasue u mojiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIIECTB.

[IpuposiHbIE SKOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKOoCUcmembl Mopeu u
O0Keano8. IKocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. ATrpo3kocucTteMa. ArpoueHo3. Paznuuus
MEK]ly aHTPOINIOT€HHBIMH U MIPUPOAHBIMU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. ['opojickas
bropa u ¢dayna. CuHaHTpomm3aius TOpOJACKOW ¢ayHsl. buonormdyeckoe wu
XO03STMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJCHCTBUN OpPraHU3MOB
B 3Kocuctemax. Ponb kackaonozo a¢gpgexma u 6u008-30udpuxamopos (Kirouegvlx
61008) 8 pyHKyuoHUposanuu sxocucmem. I[lepeHOC IHEPTUU U BEIIECTB MEXIY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, IOIYJISLUN U I9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AaHTPOIIOTE€HHBIX BO3JCHCTBUI.

Mexarnuzmol 8030elicmeusi  3a2pA3SHEHUU  pPA3HbIX Mmunog Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCmBUs.
MeTo10J10TUs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.



HMemoncrpanumn. [Toptper: A. JIx. Tencnu.

Tabmumer  u cxembl:  «CTpykTypa  OuoneHosza»,  «DxocucTteMa
HIMPOKOJIUCTBEHHOTO JIecay», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHATIbHbBIC
Ipynnbsl OPraHUu3MOB B 3KocHcTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«Ilenu nutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHUYECKAS] MUPAMUIA YUCEID»,
«IKonoruyeckas nupamuia OMOMacchl», «IKOJIOTHUYECKas MUpaMuia SHEPrum»,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxkapa», «9KocucTteMa o3epay», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypObosakocucTem.

O6opynoBanue: repbapun pacTeHUH, KOJJIEKIIMH HACEKOMBIX, Yydelia MTHUIl
U 3BepeH, repbapuu KyJbTYpPHBIX M JUKOPACTYIIUX PACTECHUM, aKBapUyM Kak
MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onrucanrue ypO03KOCUCTEMBD.

JlaGopaTtopnass pabora «/3ydyeHue pa3zHOOOpa3usi MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

JKckypeust «IKCKypcus B TUIIMYHBINA OMOreolneHo3 (B 1yopaBy, Oepe3HsK,
€IbHUK, Ha CYXOJ0JIbHBINA UM TOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKeKkypeusi «IKCKYpCUsi B arpodKOCUCTEMY (Ha TOJie WIM B TEILTHYHOE
XO3SUCTBO)».

Tema 10. buocdepa — riodaabHasi IKOCHCTEMA

buocdepa — obOmemnanerapHas oOosiouka 3eMiid, TH€ CYIIECTBYET WM
CyIlleCTBOBaJa XKU3Hb. PazBuTHe npejcTaBieHuii o ounochepe B Tpyaax J. 3rocca.
Yuenue B. U. Bepuaackoro o 6mocdepe. Obnactu 6mocdeps! u e€ cocras. XKuboe
BEIECTBO Onochepsl u ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBOBaHus ouochepnl. OcobeHHocTH OGuochepsl Kak
rJ1I00aIbHOM 3KOCcUCTEMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOTreOXMMHUYECKUE LUKIIbI (YIiiepoja, a30Ta). PUTMUYHOCTD SIBIEHUMN
B Ouocdepe.

3oHanbHOCTh OMoOchepnl. IlonstTne o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TyH/Ipa, XBOIHBIE Jieca, CMEIIaHHbIE U IUPOKOJIUCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHUE JIeCa, BBICOKOTOPhs. Kimumar, pacTUTENIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa ¥ (PyHKITUS KUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHIIHAIa
u 6nocepHbIX QPyHKITUH.

JemoncTpauuun. IToptpersr: B. U. Bepnanckuid, J. 3tocc.

Tabmuupl n cxemsel: «l'eocdepsl 3eminy», «KpyroBopoT azora B IpHpOAE»,
«KpyroBopot yrinepoga B mpupone», «KpyroBopor Kuciopojga B HpPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OCHOBHbIE OMOMBI cymny, «Knumatuaeckue
nosica 3emsn», « Tynapa», «Taiiray, «Cmemansbii gecy, «1InpoKoInCcTBEHHBIN
nec», «Crenby, «CaBanHay, «Ilyctoiasay, « Tponrmueckuit necy.

OGopynoBanue: repOapuu pacTeHUN pa3HbIX OWOMOB, KOJUICKIUU
KUBOTHBIX.



Tema 11. YestoBek M OKpyka0MIasi cpeaa

OKOJIOTUYECKHE KPHU3UCBl M UX IpUYUHBL. Bo3aencTBue denoBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JEHCTBUE HA PACTUTENIbHBIA U )KUBOTHBIN Mup. OxpaHa
pPACTUTENBHOTO M UBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbl MPHUPOIBI.
Kpacapsie kHuru. Oco0Go oxpaHsembie npupoganbie Tepputopun (OOIIT).
borannyeckue caapl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TPUHLHUIBI YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA U IMPUPOJBI.
PanronanpbHO€ ~ MPUPONOMOJIB30BAaHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pasHooOpasuss 3emin. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTtne METONOB MOHHUTOPUMHIA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanouvie ungopmayuonusle cucmemsi, odbecneuusarouwjue O00CMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbI
9Kopeaburumayuu dKocucmem U cnocooos 60pvObLl ¢ OUONOBDENHCOCHUSMU.
Pexoncmpyrkyus mopckux u HazeMHvIX IKOCUCTEM.

JdemoncTpamumn. Tabmuibl W CXeMbl: «3arpsi3HEHHE aTMOC(hEph»,
«3arpszHenue tunpocdepb», «3arpsizHeHue TouBbl», «llapHUKOBBIN 3PdexTy,
«Oco000 oxpaHseMbIe IPUPOHBIC TEPPUTOPUNY, «MoOIEeTH YIIPABIIEMOTO MUPAY).

Oo6opynoBanue: hoTorpadun OXpaHIEMbIX PaCTEHUHN U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHoi KHUTHM pernuoHa.

IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MN HA YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS
oOy4YaromMUMHUCs TPOTpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
MeTaIpeJMETHBIC U TIPEIMETHEIE.

B cTpykType TMUYHOCTHBIX PE3yIHTATOB OCBOCHHUS MPOTPAMMBI 110 OUOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE. OCO3HAHME OOYYArOIIUMUCS POCCUHCKON
IPaXIaHCKON UEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIHHOCTH
U CaMOOINPEACNCHUI0, Haluuyue Mmomusayuu K OOydeHUI0O  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KITFOUEBBIX IICHHOCTEH WM HMCTOPUYCCKUX TPATUIUN DPA3BUTHS OWOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCHbL O0YYAIOIUXCSl PYKOBOJACTBOBATHCSI B CBOECH
NEATETHPHOCTH I[€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, TPUCYIIMMH CHCTEME



OMOJOTUYECKOTO  O00pa3OBaHWsI, Haluuue  NPABOCO3HAHUS  DKOJOTUYECKON
KYJBTYPbl, CHOCOOHOCMU CMABUMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIngyHOCTHBIE PE3yabTAThl OCBOEHUS POTrPaMMBbI 10 OUOJIOTUU TOCTUTAKOTCS
B EJIMHCTBE Y4YeOHOM M BOCHUTATEILHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJACHUS W CIOCOOCTBYIOT MpOllECCaM CaMOIO3HAaHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHS, PpA3BUTHS BHYTPEHHEH TMO3UMLMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY W IMPABOINOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOMIICHUS K KYJbTYPHOMY HACJIEIUI0 U
TPpAAUIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOJIE U
OKPY KaIOIIEn CpeE.

JInyHOCTHBIE pPE3yJbTAaThl OCBOCHHS Yy4yeOHOro mnpenMera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOI0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITA W OMbITA AEATEIBHOCTH B IMPOLIECCE PEAU3ALNNA OCHOBHBIX HAIPABICHUMN
BOCIIUTATEJIbHOM IESITENHHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZUIIMKM O0YUYarOIIETrocsi Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBaKCHHE
3aKOHA ¥ IPABONOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [IESITEIbHOCTH TMPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNISITh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSMU U
COLIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOI'O BBIITOJIHECHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHONICHUSI K MHEHHUIO OIMOHEHTOB TMPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU HUJIEHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
PonuHoM, ropmoctm 3a cBOM Kpad, CcBOXO PoauHy, CBOWM S3BIK U KYJIBTYDY,
MPOILIOE ¥ HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;



[EHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACIEAUID U MaMSATHUKaM
NpUPOJIbI, JOCTHXKEHUSIM Poccur B Hayke, HMCKYCCTBE, CHOpPTE, TEXHOJOTHSX,
TpyXe;

CIIOCOOHOCTh OIIEHMBAaTh BKJIAJ, POCCUMUCKUX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHS OHUOJIOTMM B TO3HAHUHU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIEeCTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHIO W 3amuTte OTeuecTtsa,
OTBETCTBEHHOCTH 3a €r0 CYyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMUTENSM, CO3JaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTI'O TNPUHATHS LEHHOCTEM CEMEMHOW KW3HU B COOTBETCTBUH C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIJIEHUE
MPOSIBIISATh KAYECTBA TBOPUYECKO JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, POPMUPOBAHUSA KYJbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOJyYHs:

NOHMMAHWE W peaiu3alus 3J0pOBOTO0 W 0Oe30macHoro obpasa >KU3HU
(3mopoBO€  TUTaHUE, COOJIOJEHHE TUTMEHWYECKUX TMpaBUJl U HOPM,
cOQTAaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryjsipHas Qusnueckas
aKTUBHOCTH), OEpEeXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3HUYECKOMY U TICUXMYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH NpaBUJl HHAMBUIAYAIBHOTO U KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHME TOCIIEICTBUN W HEMPHUITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHHUE [ICHHOCTU MacTepPCTBa, TPYAO0JII00HE;

FOTOBHOCTh K AKTUBHOM JESTEIbHOCTH TEXHOJIOTMYECKOM W COLHUAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJTHSATh TaKyIO J€ATEIbHOCTD;

MHTEpEC K pa3iuyHbIM cepam mpodhecCUOHATBHON NESITEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymed mnpodeccud U Pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUTaHBI;



TOTOBHOCTh U CIHOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU LIeNeco00pa3Hoe OTHOILUEHHWE K HPHUPOAE KaK HCTOYHUKY
JKWA3HU Ha 3€EMJIE, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIIICHUE YPOBHS HKOJOTMYECKON KYJIbTYphl: MNPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX IOCIEACTBUNA IS
OKpY’KaIOLIEH CPEbI;

OCO3HaHHME TJIOOATBHOTO XapakTepa AKOJIOTHYECKUX MPoOiIeM U IMyTell ux
peLICHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU HU3YYCHUH OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHHH TPoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHNE  TPAaBWJI  TIOBEACHHWS B MPHUPOJIE,
HANpaBJICHHBIX HA COXPAaHCHUE PABHOBECHS B HKOCUCTEMAaX, OXpPaHy BHJIOB,
AKOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATHUE JEUCTBUHM, MPUHOCALIMX BpEA  OKpYKaroLIEH
MPUPOJIHON Ccpejlie, YMEHHE IMPOTHO3UPOBATh HEOJAroMpUsITHBIE AKOJOTHUYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILAT HUX;

HaJU4YUE€  PA3BUTOTO  SKOJOTMYECKOTO  MBIIUIICHUS,  AKOJOTMYECKOU
KyJbTYpbl, OIbITA AECATEIBHOCTH SKOJOTMYECKOM HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMHU B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOMN
MPAKTUKE, TOTOBHOCTH K YYAaCTUIO B IPAKTHUUYECKOMN JIESITEIbHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHON MpPAKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJMUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M UYMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXK]Y JIFOJbMH U MO3HAHUS MUDA;

NOHUMaHue crnenupukyd OUOJOTMU KaK HayKH, OCO3HaHUS €€ poJid B
GbopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBlieHuss 00 OKpyXaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIeCTBa, B MO3HAHWHM MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOJeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JUISI COBPEMEHHOUN ITUBUIIU3AIINN:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX peIIaTh PEeCypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTEeH BBIXO/A M3 TII00ATBHBIX YKOJIOTHYECKUX MPOOJIeM U
oOecrieueHus:  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJILHOMY
MCIIOJIB30BaHUI0 TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHHH OUOJOTUYECKUX 3HAHUM B LEJAX
MOBBIIIIEHUS  OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOW TI'paMOTHOCTH, Kak



COCTaBHOW YacTH (DYHKITMOHAIILHOW TPaMOTHOCTH OOyYarommxcs, GopMupyeMoit
IPY U3y4YCHUH OMOJIOTHH;

MOHUMaHUE CYITHOCTH METOJOB IMO3HAHUS, UCIIOIh3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWS s aHaiu3a |
OOBSICHEHUS SBICHUH OKPYXKAIOIIEro MUPA W MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHHE JieJaTh OOOCHOBAHHBIC 3aKIIFOYCHHMS Ha OCHOBE HAy4YHBIX (DaKTOB W
UMEIOIINXCS JAHHBIX C IENBIO MOTYUYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIB30BaTh OMOJOTHYECKHE 3HAHUS IS
pelIeHus mpo0JieM B PealTbHBIX )KH3HCHHBIX CUTYAIIHSX;

OCO3HAHHME IIEHHOCTH HAyYHOH JESITeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO JAESTEIHHOCTh UHIMBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWW TIO OHWOJOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3ybTaThl OCBOCHUSI yueOHOro rpeamera «buojaorus»
BKJIIOUYAIOT: 3HAYuUMble IS (OPMUPOBAHHMS MHUPOBO33PCHHS OOyYaArONTUXCS
MEXIMCIMIUTMHAPHBIE (MEXKMPEIMETHbIC) OOIICHAYYHBIC MOHITHS, OTPaKaroIne
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa W CHEeIU(PUKY METOJIOB ITO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SABJICHUE, IMPOIIECC,
CHUCTEeMa, HayYHBIH (paKT, MPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIOBaHNe,  HAOMIONEHWE, W3MEpPEHWe, OKCIEPUMEHT U JIpyTue);
YHUBEpCAJIbHbIE y4eOHbIe JAeiCTBUS (IIO3HABaTENIbHbIE, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmHpoBaHue (YyHKIMOHAIBHOM
IPaMOTHOCTH M  COI[MAJIbHOW KOMIETEHIUMU O0OyYaroluxcsi; CIOCOOHOCTh
o0yuaroumxcs UCIOJIb30BaTh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHYECKUE 3HAHWS W  YHUBEpPCAIbHbIC ydeOHBbIE JCWCTBUA B
TI03HABATEIILHON M COIMAILHON MPaKTHKE.

B pesynbrare wu3yueHus OWOJOTMM HA YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y oOywatomerocs OyayT cHOpPMHUPOBAaHBI I[MO3HABATEIbHbBIE
yHUBEpCaIbHbIC YUeOHbIE ACHCTBUS, KOMMYHUKATHUBHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIC YyYEOHBIE JCWCTBUS, COBMECTHAs
NeSATETHHOCTD.

MeranpeaMeTHbIe PEe3yibTaThl OCBOCHUS IPOTPaMMBI CPEIHEro OOIIeTo
o0pa30BaHus OJKHBI OTPaXKaTh:

OBjianeHue  YHMBEPCAJBHBIMM  Y4eOHBIMH  MO3HABATEIbHBIMU
AeCTBUSIMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMOCTOATENLHO  (OPMYNIHPOBATH W aKTyaJM3UPOBaThH  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh TPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, CUHTE3a, CpaBHEHMUSI, KjacCuUKaIuu, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATHHA (BBIACTATH UX XapaKTEPHbIC MPU3HAKU, YCTAaHABIIUBATH
CBSI3M C IPYTUMH TTOHATHSIMH);

OTIpENeNATh e ISATEIHHOCTH, 3a/laBasl MapaMeTpbl W KPUTECPUU UX
JOCTHOKCHHSI, COOTHOCHUTD PE3YJIbTATHI ACATCIBHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

UCIOJIb30BaTh OMOJIOTMUYECKUE MOHATHUS sl 00bSICHEHUS (DAaKTOB U SABJICHUM
’KUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKUE pacCyXIeHUus (MHAYKTUBHBIC, IEAYKTHUBHBIC, TIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCMAaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIOUCHUS;

OPUMEHSATh  CXEMHO-MOJICNbHBIE  CpeAcTBa  JUIsl  TPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHWUN B M3YyYae€MbIX OMOJOTHYECKHX OOBEKTaX, a
TaKkK€  TMPOTUBOPEUMH  Pa3HOTO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ YYETOM aHAIM3a MMEIONTUXCS
MaTepHAIBHBIX M HEMaTePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B  JE€ATEIbHOCTb, OLIEHUBaTh COOTBETCTBHE
pe3yIbTaTOB LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBHUI NESITEIbHOCTH;

KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHUSX PEAIbHOIO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30oBbI€e MCCIeI0BaTEIbCKHE 1eHCTBUA:

BIIQJICTh ~ HABBIKAMU  y4eOHO-MCCIIEOBATEIIbCKOM M TMPOEKTHOM
NEATETHPHOCTH, HaBBIKAMU Pa3pEIIeHUsI MPOOJIeM, CITOCOOHOCTHIO i TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY TMOUCKY METOJIOB PEIICHUS MTPAKTUYECKUX 3a]1a4, IPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JICATCILHOCTH I10 TIOJYYCHHIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX ITPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUII MBILIUICHUS, BJIaJ€Th HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh W (POPMYIHpPOBaTH COOCTBEHHBIC 3aJadyl B 0O0pa30BaTEIBHOU
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3UM W aKTyaJu3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JIs JIOKa3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAC PEIICHHWsS 3aJadyd  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;

OCYIIECTBIIATh IICJICHANPABICHHBIN MMOUCK TEPEHOCa CPEICTB M CIIOCOO0B
JelCTBUS B MPO(ECCUOHAIBHYIO CPEY;



yMETh MEPEHOCUTHh 3HAHWS B TO3HABATEIHHYIO M MPAKTUYECKYIO 00IacTu
KU3HEICATCITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTb OPUTHHAIBHBIC MMOAXOBI M PEIICHUS,
CTaBUTh NIPOOJIEMBI U 33/1a4H, IOMyCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ undopmanueii:

OpUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HMHGPOpMAIMK (TEKCTe
y4eOHOT0 1MocoOus, HayYHO-IOMYJIAPHOM JIuTepaType, OMOJIOTUYECKUX CIOBApsIX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3axX naHHbIX, B VHTepHeTe), aHaIU3UPOBATh
MH(OPMAIUIO PA3TMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

(dbopMyIHpOBaTH 3aMPOCH U MIPUMEHATH PA3IMYHBIE METOJIBI TIPU TIOUCKE U
otOope Omosornueckor MHGOPMAITMH, HEOOXOAMMOW ISl BBHITOTHEHUS YUCOHBIX
3ajad;

IpHOOPETaTh OMBIT KMCIOIL30BAHKUS WH()OPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHU, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  IPEACTaBIICHUS
ouosiornyeckor nHpopmaluu (CxeMbl, TpapuKu, TUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeAcTBa mnpu paboTe ¢
Ononornyeckol HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAKU W CHUMBOJBI, (HOpMyIbl, aO0peBHaTypy, HOMEHKIATYDY,
WCIIOJIb30BaTh W MPEoOpa3oBBIBATH  3HAKOBO-CHUMBOJMYECKHE  CPEJCTBA
HaTJISATHOCTH;

BJIaJCTh  HAaBBIKAMHM  pAacloO3HAaBaHUS W 3aIlUTBl  WHPOPMAIIHH,
MH(OPMATMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBJaieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMHY 1€HCTBUMM:

1) oOmenne:

OCYUIECTBJISATh KOMMYHHMKAIlMM BO BceX cdepax KU3HH, AaKTUBHO
y4acTBOBaTh B JHAJION€ WM JUCKYCCHU TIO CYIIECTBY OOCYXKIAaeMOl TeMbl
(YyMeHHe 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYXKJIEHUS OTHOCUTEIHHO BBIOTHEHUS
npeajiaraeMoi 3a7a4u, YIYUThIBATh HHTEPECHI M COTJIAaCOBAaHHOCTD MO3UITUHN APYTHX
YYaCTHUKOB JHAJIOTA WITH JUCKYCCHUH);

pacmo3HaBaTh HEBEpPOAIBbHBIE CPEICTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMATYATHh KOH(IUKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMH CITOCOOAMU OOIIEHUS M B3aUMOJCHCTBUS, TOHUMATH
HaAMEPEHUS IPYTUX JOJICH, MPOSBISTh YBAKUTEIHLHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.



2) coBMeCTHas eiTeJIbHOCTb: TOHUMATh W MCIOJIb30BaTh MPEUMYIIIECTBA
KOMaH/JHON ¥ UHIUBUIYaJIbHOU pabOThl IPU PEIICHUN OMOIOTHYECKON MPOOIEMBI,
000OCHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJEUCTBUS
IIpU pelieHuu yueOHOM 3a1a4u;

BBIOMpPATh TEMATUKY M METOIbl COBMECTHBIX ACHCTBUH C y4€TOM OOLIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJIeHA KOJJIEKTUBA;

OPUHUMATh LEIM COBMECTHOW JIEATEIIBHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS MO €€ IOCTHKEHHIO: COCTABIATH IUIAH JICWCTBUU,
pacmpeiensaTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAadyeCTBO CBOETrO BKJIaJa M KaXKJOI0 YYaCTHUKA KOMaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIE IPOEKThI, OLIEHUBAaTh HWAEH C TIO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATErMYECKOE TOBEJACHHE B PA3IHYHBIX
CUTYaLIMSIX, TPOSABIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTMYECKHWE 3HAHMS [UJISl BBISIBJICHHUS MpPOOJIeM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHUSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKHBOW NIPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbI0 OKPYIKAOIINX;

CaMOCTOATENIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JESATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30oBaTEIbHON
NEeSATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

CaMOCTOATENIbHO COCTaBJATh IUIAH pEIIeHUs MpoOJeMbl C  YUYETOM
MMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEINIOUYTCHHI;

NABATh OLICHKY HOBBIM CHUTYalHsIM;

pacIMpATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHUI;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHHUE;

OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TPOSBICHHUIO IIUPOKON 3PYyIUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATE CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJIETh ~ HAaBbIKAMHM  [IO3HABATEIIBHOW  pe(eKCMM Kak  OCO3HaHHUSA
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, UX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLUEHKH CUTyallud, BbIOOpa
BEPHOT'O PELIEHUS;



yMEThb OLIEHMBAaTh PUCKM M CBOCBPEMEHHO IIPUHHUMATh PELICHUSA IO HX
CHVKEHHIO;

IIPUHAMAaTh MOTHBBI M ApPryMEHTBHl JAPYIMX NPU aHAJIW3E PE3YJIbTATOB
NEATEIIbHOCTH;

3) npunsATHE ce0sl M APYTrUX:

OpPUHUMATh ce0sl, MOHUMAas CBOU HEJOCTATKHU U IOCTOMHCTBA;

OPUHUMAaTh MOTHMBBI M apryMEHTBl JPYTUX IpPH aHAJIU3E pPE3YyJIbTATOB
NEATENBHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yJbTaThl OCBOCHHSI COJACPKAHUS Y4YEOHOro mpeaMera
«buonorus» Ha yriayOn€HHOM YpOBHE OpPHEHTHPOBAaHBI Ha oOOecredyeHue
npoduibHOoro  oOydenust  oOydvaromuxcst  Owonmorud. OHHM  BKIIIOYAIOT:
crenuduyeckue AJisi OMOJOTHUN HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUH 110
OCBOCHMIO, UHTEPIPETALMHU U MPEeoOPa30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX XU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynbTaThl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIC pe3yibTaThl OCBOEHUS y4ueOHOTrO mpeamera «buonorus» B 10
Kjlacce NOJMKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECTE€ M pOJIM OHOJOTMH B CHCTEME
€CTECTBEHHBIX HAyK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI U  PEIICHUH MpoOJIeM  palMOHAILHOIO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJAE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onosoruu;

BJIQJICHHE CHCTEeMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarone OUOJIOTHYECKUE TEPMHUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. [lIanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi TeOpHsi
HacnencteeHHoctn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi ¥ MPOUCXOXKACHUS  KyJIbTYpPHBIX  PAacTE€HUM),  3aKOHBI
(erHOOOpa3usi MOTOMKOB IEPBOrO TMOKOJICHUS, PACIICIUICHUS, YUCTOThl T'aMerT,
He3aBUCHUMOro HacieaoBaHus [. MeHnensa, TOMOJOTHYECKUX pAIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. . Bagunoga), MPUHLIAIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMH HAyYHOrO MO3HAHUS, HCIOJIb3yEMBIX B
OMOJIOTMYECKUX HUCCIEOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEPECHUE,
Ha0II0/IeHNE, DKCIIEPUMEHT);



YMEHUE BBIJEIATH CYIIECTBEHHbBIE IPU3HAKU: BUPYCOB, KJIETOK POKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, r(puOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS] OPraHOB M CUCTEM
OpraHOB pACTE€HUW, KUBOTHBIX, YEJIOBEKA, IMPOLECCOB >KU3HEACITEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YeJIOBEKa, OMOJOTMYECKHUX
MPOLIECCOB: 0OMEHa BeHIeCTB (MeTabOIM3M), MPEBPALLECHUS SHEPTUH, OpOKEHUs,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeToreHesa, SMOpHOreHesa, MocTIMOPUOHAIBHOIO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHIMBUIYaJbHOTO  pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAHABJIMBAaTh B3aUMOCBS3H MEXIY OpPraHOMAAMM KIETKU U HX
(GYHKIUSAMHU, CTPOEGHHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIUSIMH, MEXIY
OopraHamMyd M CHCTEMaMU OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJIOBEKA U HUX
GYHKIUSAME, MEXAYy CHCTEMaMH OPraHoB U MX (QYHKIUSMHU, MEXAY OSTarnaMu
oOM€Ha BEIIECTB, ATalaM KJIETOYHOIO IIUKJIA U KU3HEHHBIX LUKJIOB OPTaHU3MOB,
Tanamu 3MOpPUOHANBHOTO Pa3BUTHUS, T€HOTUIOM U (DEHOTUIIOM, (PEHOTHIIOM U
dhaxkTOopamMu cpebl OOUTaHUS;

YMEHHE BBIABIATh OTIUYUTEIbHBIEC IPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHUi, )KMBOTHBIX U YEJIOBEKa,

YMEHHME UCIOJIb30BaTh COOTBETCTBYIOLME APIYMEHThI, OHOJIOTHMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl JOKA3aTEeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPy,

yMEHHE peuiarb  OHOJOTMYECKHe  3aJaud, BBIABISATH  NPUUYUHHO-
CIIEICTBEHHBIE CBS3M MEXJy HCCIECIyEMbIMH OHOJIOTMUYECKUMHU MpPOLECCaMU U
SBJICHUSIMHM, JIeJaThb BBIBOJbl W TPOTHO3bI HA OCHOBAHMM IOJYYEHHBIX
pE3yNbTATOB;

YMEHUE BBINOJHATH J1a0OpaToOpHble U MpaKTUYECKHE padoThl, COOMIOAAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPATOPHBIM 000PY/I0BAHHUEM;

YMEHHME BBIIBUraThb TI'MIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU
cpeacTBamMH, (QOopMyJIUpys LEeJdb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJYyYECHHBIC
pe3yJIbTaThl U 1€JaTh BBIBOJBL;

YMEHHUE y4acTBOBATh B yUeOHO-HCCIIEIOBATENBCKON paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISATh  TOJYYEHHBIE  PEe3yNbTaThl HAa  yYEHHYECKHX
KOH(EpEeHIINSIX;

YMEHUE OLICHUBATh ATHUYECKUE AaCHEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
obmactu  OuosorMd M MEAUIMHBI  (KJIOHMpPOBaHHE,  HCKYCCTBEHHOE
OILTOIOTBOPEHHUE, HANPABIEHHOE M3MEHEHHE I'€HOMa M CO3/IaHHE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oynymiell mpodeccuoHanbHON
JIEATEIIbHOCTH B 00JIACTH OHMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBOM MPOMBIILUIEHHOCTH, YIIyOJIATh MO3HABATEIbHbIN
MHTEpEC, HAINIPaBJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Npodeccun u



MPOJIOJDKEHNE  OMOJIOTUYECKOro 00pa3oBaHMsi B OpPraHU3AIUsAX  CPETHETO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHble pe3ysbTaThl OCBOCHUSI yueOHOTO npeamera «buonorus» B 11
Kj1acce NOJKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUH O MECTE€ U pOJU OHOJOTMH B CHCTEME
CCTCCTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMCHHOW €CTECTBCHHO-HAYYHOU
KapTUHBI MHpA, B MO3HAHUM 3aKOHOB MPHUPOJLI M PEUICHUU 3KOJIOTHMUYECKHX
npoOjeM 4YeloBEeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIECHUS K MPHUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH,

YMEHUE BIAJIETh CHUCTEMON OWMOJOTWYECKUX 3HAHWUM, KOTOpas BKIIOYACT
OTIPENICNICHNs] W TIOHMMAaHHWE CYIIHOCTA OCHOBOIIONATAIOIINX OMOJIOTHUYECKHUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKUE TEOpUU
(aBomronionHas Teopus Y. J[apBuHA, CHHTETHYECKAs] TEOPHS IBOJIIOINH), YICHUS
(A. H. CesepuioBa — 0 nyTsx u HanpasieHusx sBontounu, B.U. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxoacrea K. M. bopa), npaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMHIbl DHEpruu), rumnote3nl (runoresa «vupa PHK» V.
['unbepra);

yMEHUE  BJQJ€Th  OCHOBHBIMH  METOJIaMH  HAy4YHOTO  IIO3HAHWS,
WCIOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, M3MepeHue, HaONIOJCHHE, DKCIEPUMEHT), CIocO0aMu BBISBICHUS U
OIICHKH aHTPOITOTCHHBIX N3MEHECHUI B IPUPO/IE;

YMEHUE BBIJICIATh CYIICCTBEHHBIC TPU3HAKU: BHUOB, OMOTEOIICHO30B,
PKOCUCTEM U Ouochepbl, CTaOWIM3UPYIOIIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJJIONAaTPUYECKOTO u CUMITaTPUIECKOTO
BUJI000pa30BaHMs, BIMSHUS JBIKYIIUX CHJI SBOJIOIMN Ha TEHO(OHT TOMYJISAIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMs, YepeJOBaHUsI HANpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B 9KOCUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aWMOCBSI3M MEXKIy MPOLIECCAMH JBOJIIOIHH,
JBIDKYIIIMMH CHJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAMU DPA3JIHYHBIX SKOCHCTEM WU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYHMTENbHBIE  TPU3HAKA  KUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OoOWTaHws, aOMOTHYECKUX U OMOTHYECKHX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€l  OpraHu3MOB B  COOOIIECTBAX,
AHTPOITOIEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIUIS JOKa3aTeIhCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEIIbl OOWTAHMSI, EAMHCTBA
YEeJIOBEUYECKUX pPac, HEOOXOJAMMOCTH COXpaHEHUsI MHOrooOpasusi BHUJIOB U
HKOCHUCTEM KaK yCJIOBHS COCYIIIECTBOBAHUS IPUPOJILI U UETIOBEUECTBA;



yMEHUE pemiaTh  OWOJOTHYECKHE  3a7a4d,  BBISBISATH  MPUYHUHHO-
CIICJICTBEHHBIC CBSI3U MEX]y HCCIEIyeMbIMH OHWOJIOTMYECKUMHU TMPOIECCAaMU U
SBIICHUSIMHM, JIelaTh BBIBOJABI W TIPOTHO3BI HA OCHOBAHHWH ITOTYYEHHBIX
pe3yIbTaToB;

YMEHUE BBINOJHATH J1a0OpaToOpHble U MpaKTUYECKHE padoThl, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTAaTh TUIOTE3bl, MPOBEPATh MX IKCIEPUMEHTATbHBIMU
cpencrtBamu, GOpMyIUpPYs 1eJb KCCIEIOBaHUS, aHAJU3UPOBATH TOJTYUYEHHBIE
pe3yiabTaThl U J€J1aTh BHIBOIBI,

YMEHHUE y4acTBOBATh B yue€OHO-MCCIIEIOBATENbCKON padoTe Mo OMOJIOTHH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TMOJYYCHHBICE  PE3yJbTaThl HAa  yUYCHHYECKHX
KOH(DEpEeHITHSX;

YMEHHE OICHUBATh TUIIOTE3BI U TEOPHH O MPOUCXOXKICHUH KU3HH, YEIIOBEKa
U UYEJOBEUYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX U CHOCO0ax MpeAoTBpaIleHUs
rJ100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOP Oyayield mpodeccruoHaIbHOU
NEeATENBHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUM, BETEPUHAPHH, CEIbCKOTO XO35AWUCTBa, MHUIIEBON
MPOMBIIIUICHHOCTH, YIIIyOJIATh TO3HABATENbHBIA MHTEpPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MPOJOIIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO 0Opa3OBaHUs.









TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm HaumeHoBaHue pa3/ieioB M TeM NPOIrPaMMbI Beero Konrponbupie  [pakruueckue f,lélgg?o?al}lgbmﬂe
padoThI padoThI pecype
1 buonorus kak Hayka 1
2 JKuBbIE cCUCTEMBI U KX U3YUYECHUE 2
3 buonorus knetku 2 0.5
4 XHUMHUYECKasi OpraHu3anus KIeTKU 10 1
5 CrpoeHue 1 pyHKIHUU KIETKU 8 2
6 OOMeEH BeIIEeCTB U NMPEBPAICHUE SHSPTUH B 9 1
KIIETKE
7 Hacnencreennas nngopmarus u peanusaius e€ B 9 0.5
KIIETKE
8 JKW3HEHHBIN LIUKII KIETKH 6 1
9 Crpoenue 1 pyHKIIMH OpraHU3MOB 17 1.5
10 Pa3zmHO)eHHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH U ) 05
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 ['eneTuka yenoBeka 3 0.5
15 Cenek1iusi OpraHM3MOB 4 1
16 buoTtexHoOTHS ¥ CHHTETHYECKAsE OHOTOTHUS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3ieioB U TeM (un¢possbie)
Ne i/m Kourpoabnbsie IIpakTHyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apoXk/IeHHE U PA3BUTHE 3BOJIFOIMOHHBIX 4
NpeJCTaBICHUN B OMOIOTHH
MuKpO3BOIIONNS U €€ PE3yIbTaThl 14 2
MakposBontonus U €€ pe3yJbTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJI0rusl — HayKa O B3aUMOOTHOILIEHUSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpeon
Opranu3mel B cpefia OOUTaHUS 1.5
DKOJ0rUs BUAOB U HOMYJISALUNA 0.5
DKousiorust coo0IIecTB. DKOIOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rnobanbHast skocuctema
11 UYenoBek U OKpysKarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5






HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
JJ1eKTPOHHBbIE
o H OBbIC
Jl:; Tema ypoka Koauuecrso uacos :)Iﬁ[?al;onaTenLHme
o pecypcbl
Bcero  Jlara  [lara
mwian  daxkr
1 buonorus kak KOMIUIEKCHas! HAyKa M KaK 9acTb COBPEMEHHOTO 001IecTBa 1
2 JKuBbI€ CHCTEMBI U HX CBOMCTBA 1
3 YpoBHEBas OpraHU3aLMsl KUBBIX CUCTEM 1
4 HcTopus oTKpbITUS U U3yueHHUs KieTku. Kinetounas teopus 1
MeToabl MOJIEKYJISIPHOHM U KJIeTOUHOM Onosnoruu. [Ipaktuueckas paborta
5 «/3yuenue METOA0B KJIETOUHOM Ononoruu (xpomarorpadusi, snexkrpodopes, 1
muddepeHnmanbaoe neHTpudpyrupoanue, [111P)»
6 XUMUYECKUN COCTaB KJIETKU 1
7 MuHepanbHbIe BEIECTBA KJIETKH, UX OHOJI0rn4yecKast pojib 1
3 Opranuyeckue BeliecTBa Kietku — Oenku. JlaboparopHas pabota 1
«O0Hapy:xeHre 0ETKOB C MOMOIIbIO KAYeCTBEHHBIX PEAKITUI
9 CaoiicTBa, knaccudukanus 1 GyHKINU OEIKOB 1
10 Opranuyeckue BeIecTBa KJIETKU — YIJIEBObI 1
11 Oprannyeckue BemecTBa KIETKH — JIMITHUIbI 1
12 Hyxneunossie kucnotel. JJHK u PHK. Jlaboparopras pabota «MccnenoBanue 1
HYKJIEMHOBBIX KHCIIOT, BBIJIEJIEHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue nykneozunrpudocdarsr (HTD) 1
14 CexBenupoBanue JIHK. MeTo1bl TEHOMUKH, TPAHCKPUITOMUKH, IPOTEOMHUKHU |
15 MeTobl CTPYKTYpHOM OHOIOTHH 1
16 Tunel knetok. [IpokaproTndeckas KiieTka 1
17 Crpoenue sykapuoruyeckoit kietku. [Tpaktuueckas padbora «M3yueHue cBOHCTB 1



KJIETOYHOU MEeMOpaHbD»

18 IToBepXHOCTHBIN anmnapar KIeTKH 1
19 OnnomeMOpaHHbIe opraHou bl kieTku. [Ipaktudeckas padora «M3yueHue 1
JIBYDKEHUS! LIUTOIIa3Mbl B PACTUTENBHBIX KIETKAX»
20 [TosyaBTOHOMHBIE OpraHOM bl KJIETKU: MUTOXOHJpUH, MaacTuabl. JlabopaTopHas 1
pabota «VccreqoBanue mia3MoiIn3a 1 IeTUIa3MOoNIn3a B PACTUTEIIBHBIX KIETKax»
21 HememOpaHHble opraHOU/Ibl KIETKU 1
22 Ctpoenue u QpyHKIIUH 1pa 1
73 CpaBHHUTENIbHAS XapaKTEPUCTUKA KJIETOK dyKkapuot. JlaboparopHas pabora 1
«W3ydeHue cTpoeHMsl KJIETOK PA3JIMYHbIX OPraHU3MOBY
ACCUMMIISIHS U TUCCUMUJISIAS — JIBE CTOPOHBI MeTabom3ma. THumbel oOMeHa
24 BemiecTB. JlabopaTopHas pabora «M3ydyeHue KaTaaIuTHYECKOH aKTUBHOCTU 1
(dhepMeHTOB (Ha MpUMepe aMuiIa3bl WIIM KaTaIas3bl)»
depMeHTaTUBHBIN XapaKTep peakluuil KJIeToYHoro Mmertabonusma. Jlaboparopuas
25 pabota «/3yueHnue pepMEeHTaTUBHOIO pacIleIUIEHUs IEPOKCHIA BOOPOIa B 1
PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX»
26 benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI 1
27 ABTOTpO(HBIN THIT 0OMEHA BEUIECTB 1
28 DoTocHHTE3 1
29 Xemocunres. Jlaboparopras pabota «CpaBHeHuUE MporieccoB (HOTOCHHTE3A U 1
XEMOCHHTE3a»
30 AmnaspobHbIe oprann3mel. Buasl Opoxenus. JlaboparopHas padorta «CpaBHeHHE 1
MIPOIIECCOB OPOKECHHUS U JBIXaHUS
31 AdpoOHBIE OpraHu3MBbl. JTanbl SHEPreTUYECKOr0 OOMEHa 1
37 OHeprust MeMOpaHHOTO rpagueHTa npoToHoB. Cunre3 AT®d: pabora NpOTOHHOI 1
AT®-cunTassl
33 Peakiuu MaTprU4HOTO CHHTE3a 1
34 Tpanckpunuus — Marpuunslii cuHTe3 PHK 1
35 Tpancusiius u e€ 3Tanbl 1
36 KoaupoBanue aMmuHOKUCIOT. Ponbs pubocom B 6uocuHTe3e Oenka 1
37 Opranu3zanys reHoMa y IpoKapuoT U 3yKapuoT 1



38 MounekyJIpHbIE MEXAHU3MBI SKCITPECCUU TEHOB Y DYKapHOT 1
39 Bupycel — HekeTouHble (OpMBI KU3HHA U 00JIUTaTHBIC mapa3uThl. [IpakTuueckas 1
pabota «Cozanue MOJIeNId BUPYCay
40 BupycHrble 3a601eBaHusI YeI0BeKa, dKUBOTHBIX, paCTEHUI 1
41 HanorexHooruu B OMOJI0rUY U MEIUIINHE 1
42 JKu3HEHHBIN LUK KIETKU 1
43 Marpuunsiii cuate3 JJHK 1
44 Xpomocomsl. JIaboparopHas pabota «3ydeHre XxpoMOCOM Ha TOTOBBIX 1
MUKpOIpenapaTax»
45 Jlenenre KIeTKu — MHUTO3 1
46 Tuns! knetok. Kapuokunes u nurokunes. Jlaboparopuas padora «HabmoneHue 1
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpOIIpenapaTax)»
47 Peryisnus ;kM3HEHHOTO IIMKJIA KIIETOK 1
48 OpraausM Kak equHOe 11710 1
49 Tkanu pacrenuii. JlaboparopHas pabota «/3ydeHne TkaHel pacTeHUN 1
50 TkaHu KUBOTHBIX U YesoBeka. JlabopaTopHas padora «3yuyeHnue Tkanei 1
KUBOTHBIX»
51 Opransl. Cuctemsl opranoB. JlaboparopHas padota «3ydeHne opranon 1
LIBETKOBOT'O PACTEHUS
52 Ornopa Tena opraHu3MoB 1
53 JBr>KeHre OpraHu3mMoB 1
54 [IuTanue opraHM3MoB 1
55 IIuranne MO3BOHOYHBIX KUBOTHBIX. [ [ulieBapuTebHas cUCTEMA YeJIOBEKa 1
56 JIpIxaHue opraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKa 1
58 TpaHCHOPT BEIIECTB Y OPraHU3MOB |
59 KpoBeHocHas crucTteMa mo3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA 1
60 Boiaenenue y opranusmon 1
61 3ammra y opraHu3MOB 1
62 NMmmyHHas cucteMa yeaoBeka 1




63 Pa3npaxkxuMocCTh U perysiiys y OpraHu3MoB 1
64 I'ymopasibHast peryJisiiys 1 3HIOKpUHHAs CUCTEMA JKUBOTHBIX M YEJIOBEKa 1
65 @OpMBI pa3sMHOKEHHS OPraHU3MOB 1
66 [TonoBoe pa3MHOKEHUE 1
67 Meiio3 1
68 ['ameTorenes. OOpa3oBaHue U pa3BUTHE MOJOBBIX Ki1eTok. JlabopaTopHas pabota 1
«HM3yueHne cTpoeHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTax»
69 NunuBuyaabHOE pa3BUTHE OPTraHU3MOB — OHTOIEHE3 |
70 3akiagKka OpraHoB U TKaHEH U3 3apOJIbILIEBBIX JIUCTKOB 1
7 Pocrt u pa3Butue HKHBOTHBIX. JlaboparopHas paboTa «BpIsiBiIeHNE TPU3HAKOB 1
CXOJICTBA 3apOAbIIIEH T03BOHOYHBIX )KHUBOTHBIX)
7 PasmHOXeEHME U pa3BUTHE paCTe?Hﬁ. JlaGopatopHnas pabora «CTpoeHHEe OpraHoB 1
Pa3MHOKEHUS BBICIIUX PACTEHHID
73 Hcropust CTAaHOBIICHHSI M pa3BUTHUS T€HETUKU KAK HAYKU 1
74 OcCHOBHBIE IOHATHS U CUMBOJIBI TeHeTUKH. JlabopaTopHast paboTa «/[po3zoduna 1
KaK 00BEKT FeHETUYECKUX UCCIIEJOBAHUI
3aKOHOMEPHOCTH HaclleI0BaHMsI TPU3HAKOB. MOHOTHOPHIHOE CKPELIUBAHNUE.
75 [TpakTudeckas pabdora "VzydyeHnue pe3yapbTaToB MOHOTHOPHUIHOTO CKPEUIUBAHUS Y 1
Jpo30¢uis"
76 [{uTonorunyeckue OCHOBbI MOHOTHOPHIHOTO CKPEIIMBAHUS 1
77 Ananusupyroniee ckpemuBanue. HemoiHnoe 10MUHUPOBaHKE 1
78 Hurunbpuanoe ckpemmBanue. [Ipaktudyeckas padora «3yuenue pe3ynbTaToB 1
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(HIIBDY
79 [{uTonornyeckre OCHOBBI AUTHOPUIHOTO CKPELIMBAHUS 1
80 CuenyieHHOE HacieIOBaHUE TPU3HAKOB 1
81 XpoMOCOMHasi TEOpHsi HACTECTBEHHOCTH 1
82 I'eneTuka nomna |
83 I'enoTum Kak 11e10CTHAS CHCTEMA 1
84 I'eneTHUEeCKUI KOHTPOJIb Pa3BUTHsI PACTEHHM, dKUBOTHBIX U YEJIOBEKA 1
85 M3MeHYnBOCTh NPU3HAKOB. BUabl N3MEHUMBOCTH 1



86 MoaudukanroHHass ”3MEHIYUBOCTh 1
Bapuanmonnsiit psin v BapuannonHas kpusasi. JlaboparopHas padota

87 «MccnenoBanre 3aKOHOMEPHOCTEH MOAU(PHUKAITMIOHHON U3MEHUUBOCTH. 1
ITocTpoeHre BapralMOHHOTO Psiia U BAPUALIMOHHON KPUBOW»

88 ['enoTunuueckas ”3MeHUMBOCTh. KOMOMHAaTHBHAS N3MEHUHUBOCTD 1

29 MyTrannonHsast ©3MeHUIMBOCTh. [IpakTudeckas padora « MyTamnuu y npo3oduisr (Ha 1
TOTOBBIX MHKpPOIpEnapaTax)»

90 3aKOHOMEPHOCTU MYTAlMOHHOTO MPOLECcca. DNMUT€HETUKA U SITUTEHOMUKA 1

91 I'enetnka HeN0BeKa. [TpakTuueckas padota «CocTaBIeHHE U aHATTN3 1
POJIOCIIOBHOW»

92 MeTtobl MEAUIIMHCKOW T€HETUKH 1

93 3HaueHHe MEIUIIMHCKON T€HETUKHU B IPEJAOTBPALICHUY U JICUEHUU T€HETHYECKUX 1
3a00JIeBaHUH YeJIOBEeKa

94 OcHOBHbIE IOHATUS CENEKIHH. Jlaboparopnas pabota «3yueHue copTos 1
KYJBTYPHBIX PACTEHUU U MTOPOJ JOMAIITHUX )KUBOTHBIX)

95 Mertoabl cenekuno?Hoﬁ paboTsl. JlabopaTopHas padota «/3yueHne MeTo10B 1
CEJIEKIINH PaCTeHUI»

96 I[OCTI/I)K?HI/I?I CEJIEKIIMM pacTeHUM U )kUBOTHBIX. [IpakTnueckas padota «lIpuBuBka 1
pacTeHun»

97 CoxpaHeHue, U3y4eHUE U UCII0JIb30BAaHNUE TEHETUUYECKUX PECYPCOB 1

08 buoTtexHonorus kak Hayka U oTpaciib Mpou3BocTBa. [IpakTuyeckas pabora 1
«M3yuenne 00bEKTOB OMOTEXHOJIOTUN

99 OCHOBHBIE HaNpaBJICHUS] CHHTETUYECKOH OMOIOTHH 1

100 XpOMOCOMHasI ¥ T€HHasl HHKEHEpUs 1

101 MemuiHcKre OHOTEXHOJIOT NI 1

102 PesepBHblii ypok. [ToBTOpenue, 00001eHIe, CUCTEMAaTH3AIUS 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 0




11 KIIACC

Ne
n/n

Tema ypoka

OposmoninoHHas Teopus Y. JlapBuna

KoauuyecTBo yacoB

Bcero

JlaTa
MJIaH

JlaTa
paxr

DJIeKTPOHHbIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

JBrxyne cuiibl 3Bosronuy BuoB 1o Y. /lapBuny

boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD
DOopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOJIFOLIMHI

DTaribl 3BOJIFOIIMOHHOTO MPOLECCA: MUKPOIBOIIOLNS U MAKPOIBOIKOLHNS

o N N R W

O

[Tonynsiuuss — 3neMeHTapHasi €QUHULIA BOJIOLIMI

3akoH reHernyeckoro pasHoBecus k. Xapau, B. Baiin6epra. JlabopatopHast
paboTa «BpIsiBIEeHHE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAA»

DneMeHTapHbIe GaKTOPHI 3BOTIOLUN

Dddext ocHoBaTens. IHPexT OYTHUIOUYHOTO TOPJIBITITKA

U U ) WG GG (U WY

[
o

Murpauuu. M3ondunu nonyssiuuid: reorpaduueckasi, 0Monornyeckast

—_ | =
N =

13

14

EctecTBenHbIit 0TOOP — HampaBJISIFONTUI (HAKTOP SBOJIIOIIUH
[TonoBoii oT60p

[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3yIbTaT MUKPOIBOIIOLUH.
JlaGopatopHas pabota «3yueHne apoMop(o30B 1 UAHO0AAANTAIUN Y PACTEHUN
Y JKHBOTHBIX)

[Tpumeps! npucnocoOaeHU y OpraHu3MOB: MOP(OIOTrHIECKHE,
duznonoruueckue, 6GMOXUMUIECKUE, oBeaeHuyeckue. JlaboparopHas padora
«[IpucnocobieHus OpraHu3MoOB U UX OTHOCHUTEINBHAS 11€J1€CO00PA3HOCTH)

[UREG (U (S G —y

15

Bun, ero xpurepuu u ctpykrypa. Jlaboparopnas pabora «CpaBHEHHE BHJIOB I10
MOP(]OIOTHUECKOMY KPUTEPHIO»

16

Crpykrypa BHza



17 BunooOpa3oBanue Kak pe3yabTaT MUKPOIBOJIOIUH 1
18 CBs13p MUKPO3BOJIIOIMH U DIUIEMHUOJIOTHH 1
19 Maxkpoaontonus. [TaneoHToornueckne MeTo bl N3y4eHHsl SBOJIIOIINH 1
20 buoreorpadudeckue MeToAbl U3yUYESHUS HBOIIOIHH 1
71 DOMOpHOIOrHYecKre U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOIbI U3YUEHHUS 1
IBOJIIOLIMH
2 MonekynsipHO-TeHeTHUeCKHe, OMOXMMHUYECKHUE U MAaTEMAaTUYECKUE METOIbI 1
U3Yy4EHHUs IBOJIIOIINH
23 OO111e 3aKOHOMEPHOCTH HBOJIOLMH 1
24 AnantuBHas paauanysa. HepaBHOMEpHOCTh TEMIIOB YBOJIOUU 1
25 HayuHble runoTe3sl NporucxX0XACHUS )KU3HU Ha 3eMiie 1
26 JloHay4yHbIE TPEACTABICHUS O 3aPOKIACHUYN KU3HU 1
27 OCHOBHBIE 3Tallbl HEOPTaHUYECKOM IBOJIOIUU 1
28 ['unoressl 3apokACHUS KUZHA 1
29 Hctopus 3eminn u metonsl e€ uzyuyenus. JlaboparopHas padora «M3ydenue u 1
OIHCAaHUE UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB)»
30 HavanbpHble 3Tansl OpraHMYECKOil BOTIOIUT 1
31 DBOJIIOLMS 3YKApPUOT 1
32 OcHOBHBIE 3Tallbl 3BOJIOIUH pacTUTENbHOr0 Mupa. [IpakTuyeckas pabora 1
«M3yuyeHne ocoOeHHOCTEN CTPOEHUS paCTEHUI pa3HbIX OT/IEIOBY
33 OCHOBHBIE 3Tallbl BOJIOIMH )KUBOTHOI'O MUpPa 1
34 OBoumonus )KUBOTHBIX. [IpakTrueckas pabota «/3yueHune ocoOeHHOCTEH 1
CTPOEHHSI TO3BOHOYHBIX YKMBOTHBIX)
35 Pa3ButHe %u3HU Ha 3eMiie 110 3paM U Nepruojam 1
36 MaccoBble BBIMUpPaHUsI — 3KOJOTMYECKUE KPU3KCHI IIPOIILIIOTO 1
37 CoBpeMeHHBII 9KOJIOTHYECKUN KPU3HC, €Tr0 0COOCHHOCTH 1
38 CoBpeMeHHas cucTemMa OpraHMuecKoro Mupa 1
39 OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIIBI OPraHU3MOB 1
40 AHTPOIOJIOTHS] — HayKa O YeJIOBEKe 1



41 Pa3BuTue npeacraBiieHUi 0 NPOUCXOKIECHUH YETIOBEKa 1
MecTo yenoBeka B CUCTEME OpraHndeckoro mupa. JlaboparopHas padora
42 «M3ydyeHne 0COOEHHOCTEM CTPOCHUS CKEJIeTa YeJIOBEKa, CBSI3AHHBIX C 1
MPSIMOXOXKICHUEM»
43 JIBMKyIIIME CUIIbI aHTPOIIOTEHEe3a 1
44 CooTHolieHne OHOJIOTHYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E 1
45 OCHOBHBIE CTaAUU AHTPOMOTEHE3A 1
46 [Taneorenerrka u najeOreHOMHUKA 1
47 DBOJIIOLIHS] COBPEMEHHOTO YeJIOBEKA 1
48 quIOBC‘-IeSKI/Ie pacsl. [IpakTrueckas padota «3ydeHne SKOJIOTHUECKUX 1
aJlanTanuil 4eaoBeKa
49 MexaucuuIuIMHapHble METOAbI aHTPOIIOJIOTUU 1
50 3apoK€HUE U Pa3BUTUE IKOJIOTUU 1
51 Mertobl SKOJIOTHH. JlaGopaTopHas pabota «/3ydeHue MeT010B SKOJIOTUUECKHUX 1
HCCIIEI0BAHUI
52 3HaueHNE YKOJIOTUYECKUX 3HAHUM I YeJIOBEKa 1
53 Dkonoruueckue (HhakTopbl 1
54 Abuotnueckue (axropsl. CBeT Kak skojoruueckuit gpaxrop. JlaboparopHas 1
pabota «BpisiBIeHHE TPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa»
Aobuotuyeckue axtopsl. Temneparypa Kak SKOJIOTUUECKHUI (aKTop.
55 JlaGopatopHas paboTa «BplsiBIIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSHHIO 1
TEeMIIepaTyphbI»
AbGuotnyeckue GakTopbl. BiiadxHOCTh KaK 3KOJOTHYECKHM (pakTop.
56 Jlaboparopnas paboTa « AHATOMUYECKHUE OCOOCHHOCTH PACTCHMIA U3 Pa3HBIX 1
MECT OOMTaHUS»
57 Cpenpl 0OMTaHUSI OPraHU3MOB 1
58 buonoruueckue puTMbl 1
59 Kuznenusle popMbl OpraHu3MoB 1
60 buotnyeckue pakTops 1
61 3HaueHue OMOTHYECKUX B3aUMOICUCTBUMN AJIs CYIIECTBOBAHMS OPTaHU3MOB B 1



cpene oouTaHus

62 DKOJIOrM4eCKHe XapaKTePUCTUKH MOMYJIALUN 1

63 OcHoBHbIE TIOKa3aTeNN MOMYJISIIMNA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHAS U 1
10JIOBAsi CTPYKTypa

64 OcHOBHBIE TIOKA3aTENN NOMYJIALHUN: POKAAEMOCTD, IPUPOCT, TEMII POCTa, 1
CMEpPTHOCTb, MUTPALIUU

65 DKOJIOTUYECKasi CTPYKTypa MOMyJISIUN 1

66 JlMHaMuKa MOIysuuu U €€ peryJisaiums 1

67 Kpusbie pocta uncieHHOCTH nTonyisinuu. KpuBble BbKMBaHUS 1

68 3KOJIOFI/I:ICCKB.$I Hua Buja. Jlaboparopuas padora «IIpucrnocobnenus cemsa 1
pacTeHUii K pacceeHuIo»

69 Bun xak cucrema nomysisuui 1

70 3aKOHOMEPHOCTH MOBEJEHHS U MUTPALUi )KMBOTHBIX 1

71 Coo0111ecTBO OPraHU3MOB — OHOIICHO3 1

72 DKocucTema Kak OTKpbITasi CUCTEMA 1

73 KpyroBopor BeIecTB ¥ NOTOK SHEPTUH B SKOCUCTEME 1

74 OcHOBHbIE IOKAa3aTeIU IKOCUCTEMBI 1

75 DKOJIOTUUECKUE MTUPAMUJIbI 1

76 N3meHeHus cooOmIecTB — CYyKIIECCHH 1

77 ITpuponanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMbI MOPEH U 1
OKEaHOB

78 [TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYH/JIP, JIECOB, CTENEH, TyCThIHb 1

79 AHTPOIOTE€HHBIE YKOCUCTEMBI 1

20 Ypbookocucremsl. [Ipaktuueckas paborta «M3ydyeHue u onvcanue 1
ypOOIKOCUCTEMBI»

31 3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX B3aMMO/ICHCTBHI OPraHU3MOB B 1
HKOCHCTEMAX

22 MexaHu3Mbl BO3JICUCTBHS 3arpsI3HCHUIA PAa3HBIX THIIOB HA CyOOpraHU3MEHHOM, 1

OpPraHu3MCHHOM, MOITYJIIITUOHHOM U 3KOCUCTCMHOM YPOBHAX



83 buocdepa — obmierianerapHas 060104ka 3eMiIu 1
84 Yuenue B. W. Bepnaackoro o 6nochepe 1
85 3aKOHOMEPHOCTH CYIIIECTBOBaHUs OHochepsI 1
86 KpyroBopoTsl BemiecTB 1 OMOre0XMMHYECKUE ITUKIIbI 1
87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIN 1
88 YcroitunBocTh OMOChepsI 1
89 DKOJI0rM4ecKne KpU3HUChl U X PUYHHBI 1
90 Bo3zaeiicTBue uenoBeka Ha Ouochepy 1
91 AHTPONOTreHHOE BO3IEUCTBHE HA PACTUTENbHBIA U )KUBOTHBIH MUP 1
92 Oxpana npupoipt 1
93 OCHOBHbBIE NPUHLIMIIBI YCTOWYMBOI'O PA3BUTHS YEJIOBEYECTBA U IPUPOIbI 1
94 ParronansHO€ IPUPOAONIOIB30BAHNE M COXPAHEHHE OMOIOTHYECKOTO 1
pazHooOpa3us 3emiin

95 O6o006menne no Teme «MUKPOIBOJIOLUS U €€ pe3yIbTaThD) 1
96 O6o006meHne o TemMe «MaKpOIBOJIOIHS U €€ Pe3yIbTaThD» 1
97 O6o006menue no Teme «IIpoucxoxeHne 1 pa3BUTHE KHU3HHU Ha 3eMiie» 1
98 O6o6uienue no Teme «IIpoucxoxaeHne yenoBeka — aHTPOIIOTEeHE3» 1
99 O60061eHne o TeMe «DKOJOTUSI — HayKa O B3aUMOOTHOIICHUSIX OPTaHU3MOBY 1
100 O6o006menue no Teme «OpraHu3mMsbl ¥ cpesia OOMTaHUS 1
101 Oo6o06mienne o TeMe «DKOJIOTHS BUIOB U TOMYJISIIHID 1
102 O6o06menue no Teme «brocdepa — rmodasibHas SIKOCHCTEMA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 10






IPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUS K
PE3YJbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPpeGOBaHUS K MPEAMETHBIM Pe3yIbTaTaM 0CBOEHUSI
MPOBEPSIEMOro OCHOBHOIi 00pa30BaTe/IbHOIT MPOrpaMMBbI CPeHEr0 001Iero
TpeGoBaHUs oOpa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE€ M POJIM OHOJIOTMH B CHCTEME
€CTEeCTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHUpPA, B MO3HAHUH 3aKOHOB IMPHUPOJIBI U
pEIICHUU J>KU3HEHHO BAXKHBIX COLUATBHO-ITHUECKUX, SKOHOMHUYECKUX,
JKOJIOTHUECKUX  TMPOOJIEM  UelIOBEYeCTBA, B  PEIICHUH  BOIPOCOB
paIMOHATBHOTO MPUPOJIOTIONH30BaHMS, B (HOPMUPOBAHUM IIEHHOCTHOTO
OTHONICHUS K TMPHUPOJE, OOIMECTBY, HYEIIOBEKY; O BKJIANC YUYEHBIX —
OHMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenue cuctemoil 3HaHuIl 00 OCHOBHBIX METO/AaX HAyYHOI'O MO3HAHUS,
UCIIOJIB3YEMBIX B OHMOJOTMYECKHX HCCIEJOBAHUAX JKHUBBIX OOBEKTOB H
9KOCHUCTEM; CIIOCOOAMH BBISIBIEHUS M OLIEHKH aHTPOIOTEHHBIX W3MEHEHUH
B IpUpoAe. YMEHHME  BBIABUIaTb  TMIIOTE3bl, IPOBEPATH  UX
JKCHEPUMEHTAIbHBIMU CPEACTBAMU, (OPMYJIHPYs LENb HCCIIEA0BaHUS,
AQHAJIM3MPOBATh MOJYYECHHBIC PE3YyJIbTAaThl U JENaTh BBIBOJBL. BhIsBICHME
3aBUCUMOCTH  MEXJy  HUCCIEAyeMbIMH  BEJIMYMHAMH, OOBSCHEHHE
MOJlyYEHHBIX  pe3yJbTaToB ¥  (QOpPMYJIUPOBAHHE  BBIBOJOB  C
UCIIOJIb30BAHUEM HAay4YHBIX IIOHATHHI, TEOPUI U 3aKOHOB

YMeHue BIaieTh CUCTEMOI OMOJOTMYECKHX 3HAHHM, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraroye OUOJIOTMYECKUe TEPMHUHBI U TOHATHUS (KU3Hb, KIIETKA,
TKaHb, OPTaH, OPTaHu3M, BUJ, MOMYJISIHS, SKOCUcTeMa, OuorieHo3, orocdepa;
METa0oJIM3M, TOMEOCTa3, KJICTOYHBI WMMYHHUTET, OHOCHHTE3 Oelika,
OMONONIMMEPBI,  TUCKPETHOCTb, CAMOPETYJIALMs, CaMOBOCIIPOU3BECHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, YHEPrO3aBUCUMOCTb, POCT U pa3BUTHE);
Ouosiornueckue Teopun: kiuetounas teopus T. [lIBanna, M. Illneiinena, P.
BupxoBa; xmonanpHO-cenekTuBHOTO wuMMyHHTeTa Il Opmux, W.H.
MeyHuKOBa, XpOMOCOMHAs Teopus HacieacTBeHHocTH T. Moprasa, 3aKoH
3apoabimieBoro cxoactsa K. bapa, spomounonnas teopus Y. JlapsuHa,
CHUHTETHYECKAsl TEOpHs 3BOJIOLMH, Teopusl aHTponoreHesa Y. JlapsuHa;
teopust buoreonieno3za B.H. Cykauépa; yuenue H.M. BaBuioBa o nenrpax
MHOTrooOpas3usi ¥ NMPOUCXOXKJEHHUS KYyJIbTYPHBIX pacTeHHid, ydeHue A.H.
CeBeprioBa O TMyTAX W HaNpaBIICHUSIX OBoOJonuH, YyueHue B.U.
Bepnaackoro — o Ouocdepe); 3akoHbl (eAMHOOOpa3us MIOTOMKOB IEPBOTO
MIOKOJIEHUS, PAcCILEIUIEHUs MPU3HAKOB, HE3aBHCHUMOIO HAcJI€IOBaHUA
npusHakoB [. MeHzens; CHEIIEHHOTO HacjeloBaHUsl TMPU3HAKOB U
HapylIeHUs clemieHuss reHoB T. MopraHa,; TOMOJIOTHYECKUX PSAIOB B
HacJeICTBEHHONM m3MeHumBocTH H.M. BaBmioBa; TeHETHYECKOIO
paBHoBecust Jx. Xapnu u B. BaitnOepra; 3aponsimeBoro cxoncrsa K.
bapa; Oumorenernueckmii 3akoH . ['ekkens, ®. Mronnepa); MPUHITUTIBI
(4UCTOTHI TaMET, KOMIUIEMEHTAPHOCTH); paBmiia (MuHumymMma 0. JIubuxa,
9KOJIOTMUECKON NHpaMuIbl 4YHCesl, OMOMAaccChl W HHEPruM); THIIOTE3bI
(koauepBatHoii A.M. Omapuna, nepuuHoro OympoHa JDx. XonneiiHa,
mukpochep C. Doxkca, pudozuma T. Yek)



YMmenue pfiiatb IIOHWCKOBBIC OMOJIOrHYCeCKHUE 3aJa4d;, BbIABIATH
IMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKIAY HCCIICAYCMbIMU OMOJIOTUYECKUMU
06’BGKTaMI/I, npoueccaMm MU ABJICHUSAMU; JCJIaTb BBIBOJAbI W IIPOTHO3bI HA
OCHOBAHHHU MOJYYCHHBIX PE3YJIbTATOB; COCTABJIATH I'CHOTHUIIMYCCKUC CXCMbI
CKpCIIMBaHUA JI1 pa3HbIX TUIIOB HACJICAOBAHUA IIPU3HAKOB Y OpPraHU3MOB,
COCTaBJIATh CXEMbI IICPCHOCA BCIICCTB U SHCPIUH B SKOCUCTEMAX

YMeHue yCTaHaBIMBATh B3aUMOCBS3H MEXIY CTPOCHHEM M (DYyHKIMSIMU:
OpPraHOUJOB, KJIETOK Pa3HbIX TKaHEH, OpraHaMu U CUCTEMaMH OPTaHOB;
JTanaMy KJIETOYHOIO LUKJIA U KU3HEHHBIX LIMKJIOB OPraHU3MOB; dTalaMH
SMOpPHUOHAJIBHOTO Pa3BUTHSI; T€HOTUIIOM M (PEHOTHNOM, (EHOTUIIOM H
dakTOopamMu cpeabl OOWMTaHMS;, MpPOLECCAMU SBOJIIOLUH; JBUKYIIUMHU
CWJIaMHU aHTPOIIOTeHe3a; KOMIIOHEHTaMU pa3IMYHBIX JKOCHCTEM U
OPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB

YMeHue BBIIENATh CYLIECTBEHHBIE NIPU3HAKU: CTPOCHUSI BUPYCOB, KIIETOK
IMPOKApPHUOT U OYKAPHUOT,; OAHOKJIICTOYHBIX U MHOT'OKJICTOUYHBIX OPraHu3MOB,
BUJIOB, OMOTeOLIEHO30B, 3KOCUCTEM M Ouochepbl; CTpOEHUs OpraHoB U
CUCTEM OpraHOB pAacTeHMH, IKUBOTHBIX, YEJIOBEKa; IPOLECCOB
KU3HEACSITEIbHOCTH, MPOTEKAIOIINUX B OPraHM3Max PacTEeHUM, >KMBOTHBIX
U 4eJI0BeKa; OMOJIOrMYeCcKUX MPOIECCOB: 0OMEHa BEUIECTB, UH(POpMALUU U
IpeBpallieHUs] SHEPruM, OpOoKEeHUs, aBTOTPOPHOrO U TeTEPOTPOPHOro
TATIOB TUTaHUsA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeEHo3a,

ramM€TorcHesa, 3M6pI/IOFCHCBa, HOCT3M6pI/IOHaJ'ILHOFO pa3BUTHA,
Pa3MHOKCHH, THAUBUAYAJIbHOI'O PAa3sBUTHUA OpraHHU3Ma, B32lI/IMOJIGI>iCTBI/I$I
I'CHOB, reTepo3uca; ﬂeﬁCTBHﬁ HCKYCCTBCHHOI'O 0T60pa,

CTaOWIM3UPYIOLIETO, JABMXKYIIETO M  Pa3pbIBAalOIIETO €CTECTBEHHOTO
oTOOpa; BUA000PA30BaHMS;, BIMSHUSA JABWKYLIMX CHJI HBOJIOLUHM Ha
reHooHa TMOMyJSLUU; MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
OoOUTaHUs, YepPEeJOBAHUS HAMPABICHUH 3BOJIOIMH; KPyrOBOPOTa BEILECTB
Y TIOTOKA SHEPTHH B DKOCUCTEMAX

ChopMHpOBaHHOCTh YMEHHS BBIIEIATh MPHU3HAKA BHUPYCOB, KJIIETOK
MPOKAPUOT U DYKAPUOT; OAHOKIECTOYHBIX K MHOTOKJIETOYHBIX OPTaHU3MOB,
BUJIOB, OMOTEOIICHO30B M JKOCHCTEM; OCOOCHHOCTH TMPOIECCOB OOMEHa
BEIIECTB U MPEBPAIIECHUSI YJHEPTUU B KIIETKE, (POTOCHHTE3A, MIIACTHIYECKOTO
U DHEPreTHYeCKOro  OOMEHa, XEMOCHHTe3a, MHUTO3a, Meio3a,
OTLTIOIOTBOPEHUS, PA3BUTHUS U PA3MHOKEHUS, HHANBUAYATHHOTO PA3BUTHS
opranusma, OOpbOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOTO O0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOIIEHHOCTH OPTaHU3MOB K Cpelie OOMTaHus,
BJIMAHUA KOMIIOHCHTOB JKOCHUCTEM, aHTPOIOICHHBIX U3MEHEHUHU B
9KOCHCTEMaX, KpyrOBOPOTa BEILIECTB M MPEBPAICHUS YHEPTUU B Ouochepe

YMeHHe HCIOb30BaTh apryMEHThI, OHUOJOTHUYECKYH) TEPMHUHOJIOTHUIO H
CUMBOJIMKY JUI  JIOKA3aTeIbCTBA  POJCTBA OPraHM3MOB  Pa3HBIX
CHUCTEMATHYECKUX TPYII; B3aMMOCBSI3U OPraHU3MOB M CPEIbl OOUTAHUS;
€IMHCTBA YEJIOBEUSCKHUX pac; HEOOXOJMMOCTH 370pOBOr0 00pa3a >KU3HH,
COXpaHEeHHs Pa3HOOOPa3Hsi BUIOB U SKOCUCTEM

VYMeHne KpUTHYECKH OIICHWBAaTh HWH(OpMAIMI0O  OHOJIOTHYECKOTO
COJIEpXaHUsl; HMHTEPIPETUPOBATh OSTUYECKUE AaCHEKThl COBPEMEHHBIX
WCCJICIOBAaHUI B OMOJIOTHUH, MEAUIIMHE, OMOTEXHOJOTHH, PacCMaTPUBAThH
rI100aNBHBIE SKOJIOTHUECKHE TPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH TTO
OTHOIIIEHUIO K HUM COOCTBEHHYIO TO3HUITHIO



Kon

1.1

1.2

1.3

HEPEYEHD 2JIEMEHTOB COAEPKXAHUAI,
IHPOBEPAEMBIX HA EI'3 ITIO BUOJIOTUHN

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
buomorus kak HayKa. JKuBEIE CUCTEMEI U UX HN3YUCHUC

CoBpemeHHass OMONOrMsl — KOMIUIEKCHAas Hayka. buonoruueckue Hayku u
u3yyaemble MUMU TpoOieMbl. PyHIaMeHTalbHbIE, NMPUKIATHBIE M IOMCKOBBIE
Hay4HBIE HCCIIEJOBAHNUS B OMOJIOTHH.

3HayeHue OWOIOTMM B (OPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAayUHOU
kapTuHbel Mupa. Ilpodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHHe OHWOIIOTHU B
NPaKTUYECKON JIeATENIbHOCTH YeJOBeKa: MEAULUHE, CeIbCKOM XO35HCTBE,
MPOMBIIINIEHHOCTH, OXPaHe MPUPOJIBI

JKuBbIe cHUCTeMBI Kak MpeaMeT u3ydeHus Ouosiorunu. CBOWCTBA )KHBBIX CHUCTEM:
€IMHCTBO XUMHMUYECKOI'0 COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIOKHOCTh M
YIOPSAOYEHHOCTh CTPYKTYDBHI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U PA3BUTHE.
YPpOBHM OpraHu3aldM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOIYJISLIUOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(6buoreonieHotuueckuii), OmocdepHsiid. I[Iporeccel, MPOUCXOIANIUE B IKUBBIX
cuctemax. OCHOBHbIE TPU3HAKU KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS
MaTepUu

Metonpl Omonorumyeckoid Hayku. HaOmromenue, u3MepeHHE, OSKCIIEPUMEHT,
cucrteMarusanus, wmertaaHanu3. lloHsTme o 3aBUCMMONM UM HE3aBUCUMOM
nepemeHHou. IlnanupoBanue skcnepumenTa. [locTaHOBKAa M MpoOBEpKa T'MIIOTES.
HyneBass runore3a. [lonstue BBIOOpKM U €€ JOCTOBEpHOCTh. Pa3bpoc B
Ouojoruuyeckux MAaHHbIX. OLEHKa JOCTOBEPHOCTH IOJYYEHHBIX pE3yJIbTaTOB.
[IpyuunHbl KMCKaXeHUs! pe3yJIbTaTOB HKclepuMeHTa. [loHsATHE cTaTHCTHYECKOro
TecTa

2.1
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Krnerka kak Omonorudeckas cucTemMa

Knetka — cTpykTypHO-(QDYHKIIMOHATBHAS €IUHHIA XKUBOTO. VICTOPHUS OTKPHITHA
kietkn. Padoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiineH, P. Bupxo). OCHOBHbIE NOJIOKEHUSI COBPEMEHHON KIIETOYHOW TEOPUHU.
MeTo 161 MOJIEKYTISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMatorpadus,
anekTpodopes, METO] MEYEHbIX aTOMOB, muddepeHnranbHoe
HEeHTpU(YTUPOBAHKE, KYIbTUBHPOBAHUE KIETOK

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHThl. Bosa u
e€ poib Kak PacTBOPHUTENS, PEeareHTa, ydyacTHe B CTPYKTYpUPOBAHHM KIETKH,
TEIUIOperysiunu. MuHepaiabHble BelecTBa KIETKH, MX OHMOJOruyeckas pollb.
Posb KaTHOHOB ¥ AaHHOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OENKOB.
Crpykrypsl OenkoBoii Monekyibl. [lepBuuHast cTpykTypa Oeiika, NeNnTHIHAs
CBs3b. BTOopuuHas, TpeTU4Has, 4YETBEpTUUHAs CTPYKTYyphl. JleHaTyparus.
CgoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorndeckue GyHKINU OSIKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapuIbl, OIUTOCAXapUAbl M TOJIHCAXAPUIBL.
OOummii mman cTpoeHUs W (U3UKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKINU YTIEBOJOB.

Jlummupel. TuapodumnbHo-runpodoOHBIe cBoMcTBa. Kiaccupukamus TUMHIIOB.
Tpurnuuepunsl, dochonunuabl, BOCKH, cTepouabl. buonorumueckue GyHKIUU
munuoB. O0IKe CBOKWCTBA OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CTIOCOOHOCTh
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K CaM03aMbIKaHUIO, TIOJYTIPOHULIAEMOCTb.

Hyxneunosbie xucnorel. JIHK u PHK. CrpoeHune HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. [Mpunmun xkommiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crimpans. MecTtoHaxoxaeHue u ononorudeckue ¢pynkiuu JTHK.
Bunel PHK. ®@ynkiuun PHK B knetke.

Crpoenue wmonekynsl AT®. Makpospruyeckue cBsizu B Mousekyiae ATO.
buonornueckue ¢pynkuuu AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexsennpoBanue /JHK.

CrpykTypHas OuoyiorHsi: OMOXUMHUYECKHE U OHO(DU3MYECKHE MCCIICIOBAHUS
COCTaBa U NPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunsl  KJIETOK: JyKapuoTHYecKas M  nIpokapuorudeckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTHueckoil kieTku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOeHUs] TeTepoTpo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenne W (PyHKIIMOHUPOBAHUE SyKApUOTHUECKOW KieTkH. Ilmazmatnyeckas
MeMOpana (ruiazmanemma). CTpyKTypa Iia3MaTudeckoil MmemOpansl. TpaHcnopt
BCIIECTB Uepe3 IUIa3MaTHYEeCKyl0 MeMmOpaHy: maccuBHBIA  (muddysus,
obneruénnast nuddys3us), aKTUBHBINA (IIEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). Ilomynponumaemocts MemOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHIOLIMTO3: MUHOIMTO3, (aronuro3. Dk301uTo3. KietouHas cTeHka.
CrpykTypa ¥ QyHKIIUU KJIETOYHON CTEHKH PACTEHUH, TPUOOB.

Huronnaszma. [urozons. Llutockener. [IBukenue uurormiazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: JHJAOIUIa3MaTU4YecKas CeTh
(QIIC), anmapar 'onbIku, JTU30COMBI, UX CTpOeHHE U (YHKUMU. B3auMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KieTKH. CTpoeHue IpaHyJIIpHOTO PETUKYIyMa.
Cunte3 pacTBOopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. ['mankuii
(arpanyJyisipHBIN) SHAOIUIA3MAaTUYECKH peTukyiayMmM. CekperopHas (yHKIH
annapara [onpmku. TpaHcmopT BeliecTB B KieTke. Bakyonau pacTUTEIbHBIX
kietok. Knerounsrit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPHUHU, IIACTUIBL.

Crtpoenne W (QpyHKUMH MHUTOXOHApPUN W miactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUH.

HememOpannbsie opranouasl kinetkun CtpoeHue M (YyHKIMHM HEMEMOpaHHBIX
OopraHouJioB KkjeTtku. Pubocombl. MukpodunameHnTsl. MpliieuHble  KIETKH.
Mukpotpybouku. Knerounsrii nentp. CrpoeHHe M JBMKEHHE >KTYTHKOB H
pecanyek. MUKpoTpyOOoUKH HUTOIIa3Mbl. LleHTprosb.

Snpo. O6Gomnouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIMIKA, UX CTPOEHHE H
byukuun. SnepHbiii OenKoBBIM MaTpHuKC. [IpoCTpaHCTBEHHOE PACIOIOKECHHE
XpOMOCOM B HHTEp(]a3HOM siyipe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT
(pactutenbHOM, )KUBOTHOU, TPUOHOM)

AcCUMWIISIIIMSL U JTUCCUMIIISALIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepoTpoHBINH. YdacThe KUCIOpoaa B OOMEHHBIX
mporeccax. JHepreTuyeckoe oobecreyeHue KiIeTku: mpeBpamienne ATO B
oOMeHHbIX Tporeccax. {DepMeHTaTUBHBIM XapakTep peakiuil KIETOYHOTrOo
MeTabonu3ma. DepMeHTHI, WX CTPOCHHE, CBOWCTBA W MEXAaHU3M JEHCTBUS.
Kodepmentsl. Otnuuns (GepMEHTOB OT HEOPTAHUYECKUX KaTamu3aTopoB. bemku-
AKTUBATOPbl M OENKU-WHTHOUTOPHL. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHUBHBIX



2.5

2.6

peaknui OT pa3IMIHBIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKUX BellecTB B KieTke. DorocuHTe3. Pomb
XJIOpOIUIACTOB B mporecce QorocuHre3a. CBeroBas u TeMHOBas (hasbl.
[IpoaykTuBHOCTE (PoTOCHHTE3a. BnusHME paznu4HBIX (AKTOPOB HA CKOPOCTh
(dboTocunTe3a. 3HaueHne HOTOCUHTE3A.

XeMocwuHTe3. PazHooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTpUDUIIUPYIOIIHE
OakTepuu, Xejae300aKTepuu, cepoOaKTepHu, BOAOPOJHBIC OaKTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpranu3Mbl. Buasl Opoxenus. I[IpogykTel OpoxeHUsS U HX
WCIOJIb30BAHNE YETOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU M BO30YyIUTETN OOJIE3HEH.

AdpoOHBIE OpraHuW3Mbl. JTambl dSHepreTudeckoro odmMena. [loAroToBUTENHHBIN
stan. ['mukonus3 — 6ecKuCIOpoAHOE pacuIeNIEHUE TII0KO3bI.

buonornueckoe oxkucieHue, WIM KIETOYHOE JbIXxaHHE. Poiap MUTOXOHIpUN B
rporeccax OHOJIOTrUYECKOro OKHCJICHUS. [Muknuueckue peaxkuuu.
OxucnurensHoe ¢pochopunmupoBanue. [IpenmymiecTBa a’spoOHOro mMyTH oOMeHa
BEIIECTB Tepe] aHapOOHBIM. D (HEKTUBHOCTh IHEPTeTUIECKOT0 0OMEHa

Peakuuu matpuyHoro cuHTe3a. I[IpuHIMO KOMILJIEMEHTAPHOCTH B PEAKIMIX
MaTpUYHOTO CHHTe3a. Peanmsanus HacneacTBeHHON nHpopmaiun. ['eHeTnueckuit
KoJ, ero cBoWcTtBa. TpaHckpunuus — maTpuuHblii cuHTe3 PHK. Ilpunuumns
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILIEIbHOCTb, ACUMMETPUYHOCTb.
Tpancnauus u e€ srambl. Ydactue TpaHcnoptHbix PHK B OuocunTese Oenka.
VYcnoBust Ouocunte3a Oenka. KomupoBanwe amuHOKuCiOT. Poms pubGocom B
O6uocuHTe3e Oenka.

Opranuzanus reHoMa y MpoKapuoT U 3yKapuoT. Perynisiust akTHBHOCTH T€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perynsamust oOMEHHBIX
npoiieccoB B kieTke. Kiierounblit romeocras.

Bupycbl — HekneTouHble (OpMBI JKM3HM U OOJUratHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepro(aros.

BupycHbie 3aboneBanus denoBeka, xKUBOTHBIX, pactenuid. CIINJ], COVID-19,
COIMAJIbHBIC U METUIIMHCKHUE MPOOJIEMbI

Knerounsnii 1ukn, ero mnepuoabl W perymauus. HMurtepdaza u MuTO3.
OcobeHHOCTH TPOLECCOB, NMpOTeKaomuXx B uUHTepdasze. [loaroropka KieTku K
nenenuto.  [lpecunrermyeckuid  (MOCTMUTOTHYECKUM), CHUHTETHUYECKUH U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHUECKHI ) MepUO bl UHTEP(DA3HI.

Matpuunsiii cunre3 JIHK - pemnukanumsa. [lpunnuns! perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUIAPALIEIbHOCTD.
Mexannsm permkanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTwil. JIWMIoumHbId U
rarmIouAHbI  HAOOpbl XpomMocoM. ['oMmonoruyneie XpomocoMbl. IlosoBbie
XPOMOCOMBI.

Jenenue xinerkn — Muto3. CTaguu MUTO3a U MPOUCXOASAIINE B HUX IPOLECCHI.
Tunsr mMuto3a. KapuoknHe3 u nurokuHes. buosnornueckoe 3HaueHHE MHUTO3a.
Perynsuuns muroTHueckoro 1ukia kiaetku. [Iporpammupyemas kietounas ru0ens
— aronTo3.

@DyHKIMOHAIbHASI TEHOMHKA

OpFaHI/ISM KaK OMOJ0ru4yecKkas CucTeMa

3.1

OHOKJIETOYHBIE, KOJIOHHAJIHHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl U
MHOT'OTKaHCBLIC OPraHU3MBbI.
®dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecmojioe (BKJIIOYasi BETETaTUBHOE) |
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nosioBoe. Buael  Oecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE, CHOPYJIALHUSA,
(hparMeHTaIus, KJIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. [1onoBeie KiIeTKH, Wik rameTsl. Melos. Craauu Meiiosa.
[ToBenenue xpomocom B meitoze. Kpoccunrosep. buonoruueckuii cmbicit Meiio3a
1 IIOJIOBOTO Iporiecca. Meo3 U ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpensaponpiueBoe passutue. ['amerorenes y »KUBOTHBIX. lIoyioOBBIE JKeie3bl.
OOpa3zoBaHue M pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTeHes3.
Crpoenue mONOBBIX KiIETOK. OmIOJ0TBOpEHHE W 3MOpPUOHATIBHOE pPa3BUTHE
AKUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHUS: HAapyKHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBunyanbHoe pa3BuUTHE OpraHu3smMoB (oHTorenes). Craauum 3MOpHOreHesa
JKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpooaenue. Tunsl qpodnenus. OcodGeHHOCTH
NpoONeHNs MIIEKOMUTAIONIMX. 3apObIIIeBbIe JUCTKU (TacTpyJislus). 3akiaaka
OpraHOB M TKaHEl W3 3apOJBIIIEBBIX JMCTKOB. B3anMHOe BiIMsHHE YacTel
pa3BUBAIOIIECTOCS 3apojpbliia (3MOpHOHANbHAS WHAYKIHWS). 3aKiajka IJiaHa
CTPOEHMS >KMBOTHOIO KakK pe3yJIbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN TE€HOB.
BnusHue Ha 5SMOpHOHANBHOE pa3BUTHE PA3NIUYHBIX (PAKTOPOB OKpY’KaroIIei
Cpelpl.

Poct u pa3Butue xuBoTHBIX. [locTaMOproHanbHbIil nepuoa. [lpsmoe u Henpsimoe
pazButue. Pa3Butume ¢ meramopdo3oM y OeCrno3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. buoiiormueckoe 3Hau€HUWE MNPSAMOrO M HEMPSMOIo Pa3BUTHUS, HX
pacmpocTpaHeHre B mpupone. Tumbl pocta KUBOTHBIX. DakTopbl perynsuuu
pocTta JKMBOTHBIX M denoBeka. CTaiuM TOCTAIMOPUOHAIBLHOTO pa3BUTUSA Y
JKUBOTHBIX U 4esioBeKa. [leproael oHTOreHesa yemoBeka.

PasmHoxeHne u paszButue pacteHmil. [amerodur u cnopodur. Meiioz B
JKU3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHHMe cmop B TIpolecce Meko3sa.
I'amerorenes y pactenuil. OIUIOZOTBOpPEHHE M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BOWHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue U
pa3BUTHE ceMEHU. MexaHU3Mbl PETYJISILINA OHTOT€HE3a Y paCTEHUM U AKUBOTHBIX

Uctopust craHOBieHMST W pa3BUTUS TEHETUKM Kak Hayku. (OCHOBHBIE
FEHETUYECKHUE TOHATHUS U CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHbBIC
TEHbl, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIN M PEUECCUBHBIA NPHU3HAK,
TOMO3HUTOTa, TETEePO3UTroTa, YHCTas JIMHWUS, THOPUIbLI, TEHOTHI, (HEHOTHII.
OcHOBHBIE =~ METOABI  TCHETHKH: T'HOPUAOIOTHYECKHA,  IHUTOJOTHYECKUN,
MOJIEKYJISIPHO-T€HETUYECKU I
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Monorubpuanoe ckpemmBanue. [1epBbrit 3akoH MeHenst — 3aKOH eTMHO00pa3ust
ruOpuaoB TepBOro mnokojeHus. llpaBuino nomuHupoBaHus. Bropoil 3akoH
Mengaenss — 3aKOH pacuIeIUIEeHUs TMpU3HAKOB. LlUTOMOrMYeckre OCHOBBI
MOHOTHOPHUIHOTO CKpEIMBaHus. [ UoTe3a YuCTOTHl raMer.

Ananuzupytoiiee ckpenuBaHue. IIpomMexyTouHbId XapakTep HacJeIOBAHUS.
Pacuiennenue npu3HakoB NpU HETIOJTHOM JOMUHUPOBAHUHU.

JurubpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHenss — 3aKOH HE3aBUCHMOTO
HACJICIOBaHMUsl ~ MPU3HAKOB.  [lUTOJOrMYeckre  OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBAHMUS.

CueruieHHOe HacienoBaHue mnpu3HakoB. PaGotrer T. Moprana. CrernieHHoe
HACJIE/IOBAHME T€HOB, HAPYIICHHE CLEIUICHUS MEXAY TeHaMu. XPOMOCOMHas
TEOpUs HACIIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIpENEIeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHbI W TeTeporaMeTHhI moj. I'eHeTuyeckas
CTPYKTypa TIOJIOBBIX XpoMocoM. HacrienoBaHue mNpU3HAKOB, CIEIUICHHBIX C
TTOJIOM.
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I'enoTun kak uenoctHas cucrema. llnerdoTponuss — MHOKECTBEHHOE IEHCTBHUE
reHa. MHOXXECTBEHHBI auienu3M. B3auMOAEHCTBUE HEAIEIBHBIX TI'€HOB.
Kommnemenrapuocts. Jnucrtas. [lonumepust

BsaumopeiictBuie renotuna u cpesisl npu popMupoBaHun ¢penotumna. Mi3mMmeHunBoCcTh
IIpHU3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NPHU3HAKU. Buapl M3MEHUMBOCTH:
HEHACJIEICTBEHHAsI U HACJIEICTBEHHASI.

MopaudukanmonHas ~ u3MeHYMBOCTb.  Ponb  cpempl B ()OPMHUPOBAHUHU
MOJIU(pHUKAMOHHON U3MeHYnBocTH. Hopma peakuiun npusHaka. BapranmoHHbli psij
u BapuamioHHass kpuBas (B. Woranncen). CaoiictBa MOAU(MUKAIIMOHHON
M3MEHYHMBOCTH.

I'enoTunmueckass u3smMeHUnBOCTh. CBOMCTBA FEHOTUIIMUYECKON N3MEHUMBOCTH. Buipl
TeHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.

KomOunatuBHass M3MEeHYMBOCTh. Meii03 W TMOJNOBOM Tmpolecc — OCHOBa
KOMOMHATUBHOM M3MEHYUBOCTH. Posib KOMOMHATUBHON M3MEHYMBOCTH B CO3/1aHUU
TeHETUUECKOro pa3HooOpa3us B Ipesiesiax O{HOTrO BU/IA.

MyTanmoHHas U3MEHUMBOCTb. BUJibl MyTanuii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE U WHAYLMPOBaHHBIE MyTalMU. SEpHbIE M LUTOIUIA3MATUYECKUE
MyTanuu. COMaTHYECKUE U MOJIOBbIE MyTalUH. [ [pHUrMHBI BOSHUKHOBEHUS MyTaLU.
Myrtaresbl ¥ HX BIMSHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTU MYTAallMOHHOI'O
rporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HaclieCTBeHHON m3MeHunBoctu (H.U.
BaswiioB). BHesinepHast U3MEHUMBOCTb M HACJIEICTBEHHOCTD

Kapuotun wuenoseka. MexayHaponHas mOporpaMMa MCCIEIOBAaHUS TIeHOMaA
YyelmoBeka. MeToapl  M3yuYeHHs TEHETHKH  YEJIOBEeKAa: TCHEAIOTHMYeCKUH,
OJIM3HETIOBBIH, LUTOT€HETUYECKHH, MONYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETHYECKU . CoBpemeHHOE omnpeneseHne TeHOTHIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C MOMOILbIO
[MIIP-anamm3a.  HacmenctBenHwsle  3a00jeBaHusA  4eloBeKa. [ e€HHbIE U
XPOMOCOMHBIE 0ose3Hn YeJIoBeEKa. bosne3nn c HACJIEACTBEHHON
MIPEPACIOI0KEHHOCTBIO. 3HAYEHUE MEAUIIMHCKON T'€HETUKH B MPENOTBPALLECHUN
Y JICYCHUU TeHeTUYEeCKHX 3a00sieBaHuil yenoBeka. CTBONIOBBIC KIETKH

JloMecTukanus 1 cenekuus. 3apoKIeHUE CeIeKIUU U ToMecTukauuu. Yuenue H.U.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTO0Opa3ws KYJIBTYPHBIX DPAaCTCHHM.
Ponb cenexkimu B co3qaHuM COPTOB PACTEHHM U MOPOJI KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B HACIEACTBEHHOM u3MeHumBocTH H.U.
BaguioBa, ero 3HaueHue It CENEKIMOHHON pabOTHI.

Mertoapl cenekimoHHOW paboThl. McKyccTBeHHBIM OTOOpP: MAacCoBBIA U
WHAUBUAYAIbHBIA.  OJTambl ~ KOMOWHAIIMOHHOW  ceneknuu.  VcmbeiTaHue
MPOU3BOAUTENECH TO TOTOMCTBY. OTOOp TO TEHOTHITy C TOMOIIBIO OICHKH
(heHoTHIIa TOTOMCTBA M OTOOP O TeHOTHITY C moMotkko aHanu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak MeTO/1 CEJICKITMOHHOM pa0oThl. Pannanonuerit u
XUMHYECKHI MyTareHe3 KakK WCTOYHHK MYyTalMii y KyJIbTYpHBIX (QopM
opranu3moB. Mcrons30BaHHE TEHOMHOIO PENAKTUPOBAHUS W METOJOB
pexombOunanTHBIX JIHK nist momy4yeHus: HCXOIHOTO MaTepHralia JJisi CEICKITHH.
[Nomyyenne nonuruionoB. BHyTpuBHIoBas rulpummsaiwms. bruskopoacTBeHHOE
CKpelllMBaHue, Wiu WHOpuauHr. HepoicTBeHHOE CKpelMBaHHUe, WM ayTOPHIIUHT.
I'ereposuc u ero mpuuunsl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpummzanyst. [Ipeononenue Oecruiousi MeXBHUIOBBIX THOPUAOB. JlocTkeHUs
CEJICKLIMU PACTEHUI M KUBOTHBIX

OOBEKTBI, HUCIIONB3yEeMbIE B OMOTEXHOJIOTUH, — KJICTOUYHBIC ¥ TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHM3MbI, WX  XapaKTepUCTUKA. TpagulMOHHAas OUOTEXHOJIOTHUS:



xJieOoneueHne,  IMOJIy4eHHE  KUCIIOMOJOYHBIX  INPOJYKTOB,  BUHOJEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTbI MHUKPOOHMOIOTMYECKUX TEXHOJIOTHH.
IIpousBoacTBo  Oenka, aMHMHOKHCIOT M BUTaMUHOB.  MckyccTBeHHOE
OILUIONOTBOpEHUE. PEKOHCTpYKIMA SHLEKICTOK M KIOHUPOBAHUE >KUBOTHBIX.
Mertoz TpaHCIUTaHTALMH SAEP KIETOK.

XpoMOCOMHasi ¥ TIE€HHas MHKEHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyHnpoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHus u TEpCHEKTHUBBI
XpOMOCOMHOW M TEHHOM WH)XeHepuu. MenunuHckue OHUOTEXHOJIOTHH.
Hcnosb30BaHne CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHu4eckoro Mupa

4.1
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buonornueckoe  pasHooOpasue  opraHuzmMoB.  CoBpeMeHHass  cHcTeMa
oprannyeckoro Mupa. llpuHnunel knaccudukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE TPYTIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHS M JKU3HEAEATENbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, oqHOKIETOUYHbIE TPUOBI, OJHOKIETOYHBIE BOJAOPOCIH, APYTUe
poTucThl. KonoHuanbHble Oprann3mMsl. J[BUKEHUE OJTHOKJIETOUYHBIX OPraHU3MOB!
amMEOouaHOe, KIyTUKOBOE, PECHUYHOE. 3alliTa Yy OJHOKIETOYHBIX OpraHU3MOB.
Pa3npaxuMoCTh y OTHOKJIETOUYHBIX OpraHu3MoB. Takcuchl

MHoOrokJieTouHbIe pacTeHUsl. B3auMOCBA3b YaCcTell MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, oprabl U CHUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHusm
Kak eauHoe uenoe. TkaHu pacreHud. TUIBI  pAacCTUTENBHBIX  TKaHEM:
oOpa3zoBarenbHasi, TIOKPOBHAs, TMPOBOASAIIAs, OCHOBHAas, MEXaHHUYecKas.
OcobOeHHOCTH CTpOCHUS, GYHKIIMN U PACTIONIOKCHHS TKAaHEeH B OpraHax pacTeHHUI

BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHui. OyHKINN OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTECHUI: TPONIU3MBI U
HacTuu. lloryomeHnne BOIBI, YIVIEKMCIIOTO Tra3a M MHUHEPAIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cuCTeMbl pacTeHMil. Bbinenenue y pacteHumil. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpeactBa MacCUBHOM M XUMHYECKON
3a1UThl. OUTOHLIUIBL.

PasgpaxxuMocTe M peryisinus y OpraHu3MoB. Pa3zapa)kmMmocTs M peryisnus y
MHOI'OKJIETOYHBIX PACTEHUI. POCTOBBIE BElECTBA U UX 3HAYCHUE

MHOTrOKIEeTOUYHbIE  KHBOTHbIE. B3auMOCBSi3b  4YacTeil ~ MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe 1enoe. 'omeocta3. TkaHU )KMBOTHBIX U 4eNOBEKa. THIIbI
JKUBOTHBIX TKaHEH: SIUTETUANbHAs, COCAMHHUTENIbHAS, MbIIICYHAsl, HEPBHAs.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacHONIOKEHUs TKaHEeH B OpraHax
YKUBOTHBIX U YEJIOBEKA

Oprasbl U CUCTEMBbI OPTraHOB UBOTHBIX. DYHKIIUU OPTaHOB M CHUCTEM OpPTraHOB.
Omnopa Tena opranu3mMoB. CKeJleThl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHHUH ckeneT. CTpOCHHE W THUIIBI COCIMHECHUS
KOCTEH.

JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanme KuUBOTHBIX. IluTanue
MO3BOHOYHBIX KUBOTHBIX. J[pIxanue kxuBoTHBIX. KoxkHoe apixanue. JXKabepHoe u
JIEroOYHOE JIBIXaHHE.

JIpixaHue TO3BOHOYHBIX >KMBOTHBIX. OJBOJIOIMOHHOE YCIOKHEHHE CTPOCHHS
JIETKUX TO3BOHOYHBIX JKMBOTHBIX. /[pIXaTelbHas CHCTeMa 4dejloBeKa. MexaHu3M
BEHTWISIUMHU JIETKUX Y MTHI W MJIEKONUTAIOMMX. TpaHCHOpPT BEIIECTB Yy
opranu3MoB. TpaHCIOPT BENIECTB Yy KUBOTHBIX. KpoBeHOcHas cuctema U eé
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opranbl.  KpoBeHocHas  cucteMa  NO3BOHOYHBIX  JKUBOTHbIX.  Kpyru
KpOBOOOpAIICHUs. DBOJIIOLIMOHHBIE  YCIOXKHEHHsI CTPOEHHUS KPOBEHOCHOM
CHUCTEMBI II03BOHOYHBIX JKMBOTHBIX. BblieneHue y opranusMoB. Beiaenenue y
XKUBOTHBIX. COKpaTUTENbHbIE BaKyolnH. Opransl BelaeseHus. CBsI3b OJOCTHU Tella
C KPOBEHOCHOW M BBIIEIUTEIBHOW CUCTEMaMH. BblielleHne y IO03BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOIOKJIETOUHBIX KMBOTHBIX. IlokpoBBI M uX
MIPOU3BOIHBIE.

Pa3znpaxxuMocTh 1 peryisanus y opraHu3MoB. Pa3ipakxuMocTh y OAHOKIETOUHBIX
opranu3moB. Takcucel. Pa3npakuMoCTh W peryiasinuss y MHOTOKJICTOYHBIX
pacreHuil. PocToBbI€ BelleCTBAa U UX 3HAYCHUE.

HepsHas cucrema u perieKTopHas peryssuus y MHOTOKJIETOYHBIX YKUBOTHBIX.
HepBhas cuctema u €€ oTenbl. DBONIOIMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anropuTMoB M mporpamm uid SPQPEKTUBHON (PYHKIHMOHAIBHON
aHHOTAallUM  TE€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB
MHUKpPOOPTraHU3MOB, PACTEHU, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 3J0POBLC

Oprasel ¥ cUCTEMBI OPraHOB uyenoBeka. OTAeIbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHbIX. Pedrnexc u pednexkropnas ngyra. besycrnoBHble U yCIOBHBIE
peduiekcel. ['ymopanbHast peryisuuss ¥ SHIOKPHUHHAs CHCTEMa >KUBOTHBIX H
yenoBeka. JKene3sl SHAOKPUHHON CUCTEMBI U MX TOPMOHBI. J[eficTBE TOPMOHOB.
B3auMocBs3p HEpBHON W SHIOKpPUHHOW cucTeM. [umortamamo-runodusapHas
cuctema. Peduekc u pediekropHas ayra. besycnoBHbIe U yCIOBHBIE pedIeKCh

3amura opranuzma oT Oose3Heil. IMMmyHHast cucteMa denoBeka. KieTouHbli 1
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBINM, NpHOOpeTEHHbIN cnenuduyeckuii
UMMyHHUTET. Teopusi KIOHaNbHO-celeKTUBHOro ummyHurera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3moB. Poub
BPOKIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBenocHast cucrema u e€ opranbl. Cepie, KPOBEHOCHBIE COCYAbl U KpPOBb.
Kpyru kpoBoobparienus. Pabora cepaia u e€ perynsus

Jpixanue yenoneka. [uddy3us razoB uepe3 MOBEPXHOCTh KIETKH. JpIxarenbHas
cucrema 4yenoBeka. JlpIXxaTenpHass MOBEPXHOCTh. Perymsaums  AbIXaHUS.
JlprxaTenbHbIC 00BEMBI

[InmeBapurenbHas cucrema 4enoBeka. OTnaensl NUILEBAPUTEIBHOTO TPAaKTa.
[InmeBapurenpHble  Kene3bl.  BHYTpUIIONIOCTHOE M BHYTPHUKIIETOYHOE
NULICBapCHUE

ITokpoBel u ux mnpousBojHble. Opransl BbiaeneHus. I[louku. CrpoeHue u

¢byHkuroHupoBaHue HeppoHa. OUIBTpAIHs, CEKpelrs U 00paTHOE BCACHIBAaHHE
KaK MEXaHU3MBbI pabOThI OpraHoB BelAeaeHUsl. OOpa3oBaHHE MOYH Y YeIOBEKa

5.7
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JIBukeHue uesoBeka: MbllneyHas cuctema. CKelleTHbIE MBIIIIBI U UX padorta.
CrpoeHnue U TUIBI COEAMHEHUS] KOCTEH

Teopus sBomtonnu. PazBurre xu3Hu Ha 3emie

OpomononHast  teopusi Y.  [apBuna. [IpeAnocbulkM — BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JBukyume cuiibl 3Boiouuu BUaoB mo Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
Pa3MHOXXEHUS OpPTaHM3MOB, HACIEACTBEHHAs W3MEHYMBOCTh, Ooprba 3a
CyIIIECTBOBaHHUE, €CTECTBEHHBIM U UCKYCCTBEHHBIN OTOOD).

Odopmnenune curTeTndeckoir Teopun 3Bomtonuu (CTD). HelttpanbHas Teopus
sBostonnu. COBpeMEHHAsl DBOJIIOIIMOHHAST OMOJIOTHs. 3HAYCHHE SBOJIIOIMOHHON



TeopuH B JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW KapTUHBI MUPa

6.2

6.3

6.4

[Monmynsimus kak 3yieMeHTapHas enuHuna 5BoOIMH. COBpEMEHHBIE METO/bI
OLIEHKM TeHETHYECKOIro pa3sHooOpa3ust U CTPYKTypbl nomyssiuuid. V3meHenue
reHooHAa MOMyJISIUM KakK 3JIEMEHTapHOE 3BOJIOIUOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaitaGepra.

OneMeHTapHble  (aKTOpbl  (OBWKYIIME CUJIBI) DBOJIONUU. MyTallnOHHBIA
nporecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeiip reHoB — ciyuvaiiHble
HEHANpaBlieHHbIE M3MEHEHUS 4YacTOT ajuleJell B momymauuax. OQQext
OCHOBATEJI. Murpanuu. W3onsamus HOTTYJISILIUINA: reorpaguueckas
(mpocTpaHcTBeHHas ), OMosornueckas (pernpoayKTUBHA).

EcrectBennbiii  oTOOp — HampaBnstoumidi  ¢gaktop dBoioLUH.  DOpMBI
€CTECTBEHHOI0  0TOOpa:  JBIXKYIIMN, CTAOMIM3UPYIOIIUN, pa3pbIBAIOLIUI
(mm3pyntuBHbIi). [TonoBoit oT6Op.

[IpucnocoOneHHOCT, ~ OpPraHU3MOB ~ Kak  pe3yJbTaT  MHKPOAIBOJIIOLIMU.
Bo3HukHOBeHHE — MpHCIIOCOONEHMI Yy ~ OpraHu3smMoB.  ApoMopho3bl |
uauoamantanuu. [Ipumepsr npucnocoOiaeHuit y opranu3mMoB. OTHOCUTEILHOCTh
MIPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm wu CcTpyKTypa. BumooOpazoBaHme Kak pe3yabTaT
MUKpOsBoJtoImK. M3omsamus — ximoueBoil ¢akrop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHJ1000pa30BaHUS aJIONATPUIECKOE (reorpaduueckoe),
CUMIIAaTPUYECKOE  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJUIUIOUIU3AIIMS,
rubpuanzanus). JIuTeabHOCTh BOIIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBaHUS OMOJIOTUYECKOTO pa3HO00pa3usl.

Ponb 3BomonoHHON OnoONIOTMH B pa3palOTKE HAyYHBIX METOAOB COXpPaHEHUs
OouropaszHooOpasuss. MUKpPOIBOMIONKS W KODBOJIOIHMS IMApa3UTOB M HMX XO3SCB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OpHObI
C Hel

Metoapl uM3ydeHus: MakpodBostouuu. IlaneoHToIOrHUECKUe METOJbl M3Y4YCHHUS
sBomonun. [lepexomanbie GopMbI U GUITOTEHETUIECKHE PSIBI OPTaHU3MOB.
Buoreorpaduyeckue meroabl nzydeHus spononuu. CpaBHenue (Gaopsl u payHsl
MaTepUKOB M OCTpOBOB. broreorpaduueckue odaactu 3emnn. Buasl-sHIeMuku u
PEJHKTEHI.

DOMOpHOJIOTHYECKHE W  CPABHUTEIBHO-MOP(HOIOTHYECKAE METOJbl H3YYCHUS
HBOJIOLMH. ['eHeTHUecKne MeXaHU3MBbl 3BOJIIOIMU OHTOTEHE3a W MOSBICHHA
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  aQHAJOTHYHBIC  OpPTaHBEI.
PyaumentapHple  opraHbl M aTaBU3MBL.  MOIEKYJISIpHO-TEHETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOIbl  HM3YYCHHS  DBOIIOIUH.
I'omonoruunsie rersl. COBpeMEHHBIE METOJbl IMOCTPOCHUS (PUIOTCHETHYECKUX
JICPEBBEB.

XPpOMOCOMHBIE MyTallUU U HBOJIIOIMSI TEHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBmia) 3BOMONMHA. HeoOpaTHMOCTh 3BOIOIUH.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH

HayuyHnple THIOTE3bl TNPOUCXOXKIEHHS JKM3HM Ha 3emuie. AOuoreHes
naHcnepMus. JloHay4yHble peACTaBICHUS O 3apOKICHUH KU3HU (KPEALMOHU3M).
I'unore3a MOCTOSHHOIO CaMO3apOXKAECHUS KHU3HU U €€ OIPOBEPKEHHUE ONbITAMU
®. Pemu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxoxaeHue KU3HHU U
acTpOoOHOJIOTHSI.

OcHoBHbIE 3Talbl HEOpraHM4eckol 3Bosrouuu. IlnanerapHas (reosiornueckas)
9BOJIIOLMS. XUMHUECKas 3BOJIOLUSA. AOHOIeHHBI CHHTE3 OpraHMYeCcKUX
BemecTB u3 Heopranmdeckux. OmpiT C. Mwmnepa u I'. FOpu. Obpa3zoBanue
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nosinMepoB 3 MoHoMepoB. KoanepBatHas runorteza A.M. Onapuna, rumnoresa
nepsuyHoro OynpoHa JIx. XonngeitHa, renermueckas rumore3a . Mémnepa.
Pu6osumer (T. Yek) m rumoresa «vmmupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIETKH.

Uctopust 3emin u mMetoapl €€ uydeHus. Vckomaemble OpraHMYeCKHE OCTATKH.
I'eoxpononorust u e€ meroabl. OTHOCUTENbHA M AOCOJIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHonornueckas IiKaiga: J0HBI, 3pbl, MEPHOABI, MO0XH. HauanbHble 3Tamnbl
OopraHuueckoil »Bosounu. [losBiaeHNEe U 3BOIIOLHUS NEPBBIX KJIETOK. DBOJIIOLUSA
MeTtabonu3ma. Bo3HukHoBeHue mepBbiX dkocucteM. CoBpeMeHHblE MUKPOOHBIE
OMOTVIEHKM Kak aHajor IMepBbIX Ha 3emiie cooOmecTB. CTPOMAaTOIHTHL
[Ipokapuorel u 9ykapuoThl. [IpoucxoxxaeHue -dykapuor (CUMOUOTEHE3).
OBOJIOIMOHHOE NPOMCXOKJIEHUE BUPYCOB. [IponcxokaeHNE MHOTIOKJIETOYHBIX
OpraHu3MoB. BO3HHKHOBEHME OCHOBHBIX I'PYIII MHOI'OKJIETOYHBIX OPraHW3MOB.
OcHOBHBIE 3Tambl 3BOJIONMM BBICHIMX pacTeHui. OcHOBHBIE apoMOp(ho3b
pacrenuii. Bpixon pactenuid Ha cymry. [losiBieHue CHOpPOBBIX pacTeHUH U
3aBoeBaHne uMHU cymu. CemeHHble pacreHus. lIpoucxoxkieHune IBETKOBBIX
pacteHuii. OCHOBHBIE 3Tamnbl HBOJIONUU JKUBOTHOTO Mupa. (OCHOBHBIE
apomopdo3bl KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBICHHE
COBPEMEHHBIX THUIIOB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3HB B BOJIE. DBOJIOLMS
NMo3BOHOUHBIX. [Ipoucxoxnenne ampubuii u pentunuii. I[IpoucxoxaeHue
MJeKkonuTamux u nrtul. [lpunnun kmodeBoro apomopdoza. OcBoenue
0€CIO3BOHOYHBIMU U TO3BOHOYHBIMH KMBOTHBIMH CYIIM. Pa3BuTHE XU3HM Ha
3emMJie Mo 3paM U MEPUOJIaM: apXeu, MPOTEPO30il, MAIC030M, ME3030M, KaitHO30M.
OOmrast xapakTepUCTHKa KJIMMaTa M TE0JIOTMYecKuX mporecco. llosBiaenue u
paciBeT XapaKTEepPHBIX OPraHHU3MOB. YTJIe0Opa30BaHUE: €ro YCJIOBUS U BIHSHUE
Ha Ta30BBIH cocTaB aTrMocdepbl. MaccoBble BBIMHPAHHUS — DKOJOTHUECKHUE
Kpu3uchl mponuioro. IlpuumHBI M CIEACTBHS  MAacCOBBIX  BBIMHUPAHUM.
CoBpeMeHHBII 9KOJIOTUYECKUI KPU3HC, ET0 0COOCHHOCTH

Pasnenst m 3agaunm anTpomosyoruu. Mertonabl antpornosiornd. (CTaHOBIIEHHE
IIPEICTABICHUI O IPOUCXO0XKICHUH yenoBeka. COBpEMEHHbIE HAyUYHbIE TEOPHUU.
CxoncTBO uenoBeka C KUBOTHBIMH. CHUCTEMATHYECKOE IIOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOJACTBA  4YEJIOBEKAa C  KUBOTHBIMM:  CPAaBHUTEIBHO-
Mopdororugeckue, AMOPHUOJIOTHYECKHE, (hU3HOIOT0-OMOXUMHUYECKHE,
noBefeHuYeckue. OTianums 4eaoBeKa OT KUBOTHBIX. [IpsAMOX0KaeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JBwxymue cuibl ((akTopbl) aHTPONOreHe3a: OHMOJIOTHYECKHE, COIMAaJbHBIE.
CooTHolieHre OMONIOTMUECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OcHOBHBIE CTaIMN AHTPOIIOTE€HE3a. ABCTPAIIONUTEKU — ABYHOTHE NPEAKH JIIOJIEH.
UYenoBek  yMmenblid, TEpBbIE U3rOTOBJICHUS  OpyaAud  Tpyaa. YenoBek
NpSIMOXOJAAUIMA W TEpBbIM BBIXOA JroAed 3a mpenensl Adpuxu. YeroBek
reiinenpOeprekuii — oOmuUi NpeqoK HeaHAEePTAbCKOrO YelloBEeKa U YelloBeKa
pasymHoro. YenoBek HEaHIEPTAJbCKUM KakK BHUJ JIOJECH XOJOJHOTO KJIMMAaTa.
YenoBek pa3yMHbI COBPEMEHHOIO THIIA, JEHHCOBCKUN 4YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npeaenamMu AQpuku.

OBOJNIOIUS COBPEMEHHOI'O uesnoBeKa. EcCTecTBEHHbI OTOOp B MOIMYJIALHUAX
yenoBeka. MyTallMOHHBINA mpoiiecc U nonuMopdusMm. [lomymnsiirioHHBIE BOJHBI,
npeid reHoB, Murpanus U «3((EeKT OCHOBATENS» B MOMYJISAIHMIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacel. [lonatne o pace. bonpmme pacel:  eBponeougHas
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(eBpasmiickasi), aBCTpajO-HErpouaHas  (dPKBaTOpUajbHAs),  MOHTOJOHIHAS
(a3uaTcko-aMepHUKaHCKas). Bpems u myTu pacceleHHsl 4yelnoBeKa IO IUIaHeTe.
EnuHCTBO  uenoBedecknx pac. HaydHas  HECOCTOSTENBHOCTh — pacHU3Ma.
[IpucnocoOneHHOCTh 4YeNOBEeKa K pPa3HBIM YCIOBHSAM OKPYXKAIOMICH Cpebl.
Bmustnue reorpaduueckoit cpeapl U apeiida TEHOB Ha MOPQOJIOTHIO U
(hU3HOOTHIO YeToBeKa

OKOCUCTEMBI U MNpUCYIUC UM 3aKOHOMCPHOCTHU

Pazgensl u 3agaun s3xosoru. CBA3b HKOJIOTUHU C APYTUMH HAyKaMHU.

Mertoast skonoruu. lloseBble HaOMIOACHHUS. ODKCIEPUMEHTHI B IKOJOTHU:
OpUpoJIHbIE W JabopaTopHble. MoaenupoBaHue B OJKOJOTUU. MOHHMTOPHUHT
OKPY’KaOIIEH CpeJIbl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okonorudeckre (HakTopsl M 3aKOHOMEPHOCTH ux jedictBus. Kiaccudukarms
9KOJIOTHUECKUX (pakTOopoB: alOuoTmyeckue, OUOTHYECKHE, AaHTPOIIOTCHHBIE.
OOmme 3aKOHOMEPHOCTH JIEHCTBHA OSKOJOTHYecKHX aktopoB. IIpaBuio
muaumyma (K. Hlnpenrens, 0. JIn6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue ¢akropsl. CBET Kak 3Kojoruyeckuil ¢akrop. JlelicTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TPYIIIbI
pacTeHMH M XUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHajbHas poJIb CBETA.
®doronepuonu3m. Temmeparypa Kak dkosiormueckuii  Qakrop. JlelicTBue
TEMIIEPATypbl Ha OpraHu3Mbl. [[0HKUIOTEpMHBIE 1 TOMONOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BnaxxHocth kak skojorudeckuit ¢akrtop. [IpucnocoGnenus pacteHMid K
MOJIJIep’KaHnio BoAHOTrO Oananca. Kriaccudukaiusi pacTeHHI MO OTHOUICHHIO K
Bojie. [IpucrocoOneHust >KUBOTHBIX K HM3MEHEHHIO BOAHOrO pexuma. Cpensl
oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyIlIHAs, MOYBEHHAs, TIyOMHHAas
HOJITIOYBEHHAs!, BHYTPHOpraHu3MeHHas. GU3MKO-XUMUYECKHEe OCOOEHHOCTH Cpell
oOutanust opranu3moB. [IpucnocoOieHuss OpraHu3MOB K KH3HH B Pa3HBIX
cpenax. buonornueckue purMmbel. BHemHue n BHyTpeHHHE pUTMbI. CyTOUYHBIE U
rogu4Hble pUTMBL. [IpHUCrOCOGIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
ycinoBuid ku3HHU. JKuzHeHHble (GOpMBl OpraHu3MoB. lloHsATHE O KU3HEHHOM
¢dopme. JKusHeHHble (QOPMBI pACTEHUI: N1€pPEeBbS, KYCTapHUKH, KyCTapHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJETHHUE TpaBbl. JKu3HEeHHbIE (GOPMBI KUBOTHBIX:
TUIPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. OcoOeHHOCTH CTpoeHHs U oOpasza
Ku3HU. buornueckue ¢aktopsl. Buasl OMOTHYECKMX  B3aMMOJAEHCTBHIA:
KOHKYPEHIIMS, XUITHUYECTBO, CUMONO03 U ero gopmsl. [lapazutusm, koonepanus,
MyTYyalIus3M, KOMMEHCAJIN3M (KBapTHpPaHTCTBO, HaxJeOHUYECTBO).
Herpoduueckue B3anmonencTBusi. 3HaUeHUE OMOTHYECKUX B3aUMOJACHCTBUMN ISt
CYUIECTBOBaHMSA OPraHW3MOB B cpene oOuTaHus. [IpMHIMII KOHKYPEHTHOTO
HCKITIOYEHUS

DKOJIOTHYECKHE XapaKTepUCTUKH momyisiuu. [lomynsuus kak Ouojormyeckas
cucrema. Poib HEOTHOPOJTHOCTH Cpefibl, PU3HMUECKUX OaphepoB U OCOOCHHOCTEN
O61oJ0rMM BUJIOB B (DOPMHPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYJISIUH.
OcHOBHBIE TIOKA3aTENIM NOIYJISLMHA: YUCIEHHOCTh, IUIOTHOCTb, BO3PACTHAs U
IIOJIOBAast  CTPYKTypa, PpOXKAAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTD,
MHUTpanus. OKOJOrM4ecKass CTpyKTypa mnomyiasuud. OILleHKa YHCICHHOCTH
HnonyJiAMy. J[MHaMuKa MOmyJIALMU U €€ perysnus. bUoTHYecKuid MMOTeHIra
nomyiasauuu.  MogenupoBanue  auHamMuku - nonyisanuu.  KpuBele  pocrta
yycleHHOCcTH nomyisauuu. Kpusble BbDKHMBaHMA. Perynsnus 4dMciaeHHOCTH
NOMyJIAUMI: poib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IJIOTHOCTH.
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Okonoruueckue crparerun BugoB (r- u  K-ctparerum). Ilonsitue 006
9KOJIOTUYECKOM  Hume Buga. Mecroobutanue. MHoroMepHas MoJENb
skosiornyecko Humm Jx.M. XartumHcona. Pa3mepbl 3KOJOTMYECKOW HUIIM.
[loTenunanbHas U peann3oBaHHas HUILK. Bua kak cucrema nomyssiuil. Apeasl
BUJOB. BuAbl M MX JKU3HEHHBIE CTpPATETUU. 3aKOHOMEPHOCTH IIOBEIECHUS U
MUIpalui )KUBOTHBIX. bruosornyeckue MHBa3uu 4y>KepOIHBIX BUOB

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBs3u MexIy
opraHu3MamMu B OHWOIEHO3e. DKOCHCTeMa Kak OTKpbiTag cucrema (A.Jx.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B DIKOCHCTEME: MPOAYICHTHI,
KOHCYMEHTBI, penyueHTbl. Tpodpuueckue ypoBHU. Tpoduyeckue Lenud U CETH.
AbGuotndeckue Omoku 3KocucteM. [TouBbl U Wbl B dKOcucTeMax. KpyroBopot
BEIIIECTB M TOTOK dHEPTruH B dKocucteme. OCHOBHBIC MOKA3aTENIH SKOCUCTEMBI.
buomacca u mpoaykuus. OKOJIOTHUECKHE MHUPAMUIbI 4YHCEN, OMOMacchl u
sHepruu. HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHble M BTOPUYHBIE CYKLECCMM M HX MPUYMHBL. AHTPOINOIE€HHBIE
BO3/ICUCTBHS Ha cyKleccud. buopaznoobpasue 1 MoJiHOTa KpyroBOopoTa BEIECTB —
OCHOBa YCTOHYMBOCTH c000ImecTB. [IpupoaHbie AKOCHCTEMBI. AHTPONOTCHHBIE
3KOCUCTEMBI. Arpo3Kocuctema. ArporeHos. Paznmuuus Mexay aHTpONOTr€HHBIMU
U TPUPOAHBIMH 3KOcHUCTeMaMH. YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTBI
ypooskocucteM. ['opoackas ¢dmaopa u ¢ayna. CuHAHTponu3ammsl TOPOIACKOM
¢aynpl. buonormdeckoe © XO3SMCTBEHHOE 3HAUEHUE arpodKOCHCTEM U
ypOoskocucTeM. 3aKOHOMEPHOCTH (OPMHPOBAHUSI OCHOBHBIX B3aUMOICHCTBUI
OpraHu3MOB B 3KOCUCTCMaAX. HepeHoc OHCPIrunu MU BCHICCTB MCIKAY CMCKHBIMU
SKOCUCTEMAMH. YCTOMYMBOCTh OPraHU3MOB, TOMYJSIUA W HKOCHCTEM B
YCIOBUAX €CCTCCTBCHHLIX U AHTPOIIOI'CHHBIX BOSI[GﬁCTBPIfI

buocpepa — oOmeruianerapHas oOonodka 3emin, TIE CYHDIECTBYET WU
cyliecTBoBasiia Jku3Hb. YueHue B.J. Bepnaackoro o Ouocdepe. Obnactu
o6uochepsr um e€¢ cocraB. JKuBoe BemecTBo Ouocdepsl U ero (yHKIHH.
3aKOHOMEPHOCTH cyliecTBOBaHUsS Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
ro0anpHOM  dKOCUCTeMBI.  J[MHaAMu4eckoe  paBHOBecue B Ouocdepe.
KpyroBopoTs!l BemecTB 1 OMOT€OXMMHUYECKUE IUKJIBI. PUTMUYHOCTD SIBJICHUH B
ouocdepe. 3oHanbHOCTL Onochepsl. [TorsTre 0 6moMe. OCHOBHBIE OMOMBI CYIIIH:
TYHIpa, XBOWHBIC Jieca, CMEIIaHHBbIE W MIMPOKOJMCTBEHHBIC Jieca, CTeIH,
CaBaHHBI, MYCTBIHA, TPOIINMYCCKUC JICCA, BLICOKOT'OPbA. KJ'II/IMaT, paCTHTeHBHBIﬁ u
KUBOTHBIA MHp OMOoMOB cymn. CTPYKTypa U GYHKIIUS )KUBBIX CHCTEM, OIICHKA UX
pecypcHOro noteHIuana u ouocepHbIx GyHKIHIA

DKoslornyeckue Kpu3uchl M WX NMpUUMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3JIYIIHOM Cpelbl. 3arpsa3HeHre BOAHOUM cpenbl. OXpaHa BOJHBIX
pecypcoB. Paspymenune mnouBbl. OxpaHa IOYBEHHBIX pecypcoB. l3meHeHHe
KJINMaTa. AHTPOIION€HHOE BO3JEHCTBHE HA PACTUTEIBHBIM M >KUBOTHBIA MMP.
OxpaHa pacTUTENBHOIO M JKUBOTHOrO MHpa. OCHOBHBIE NPUHLMIBI OXPAHbI
npupoasl. KpachHele kHuru. Oco00 oxpaHsieMble HPUPOIHBIE TEPPUTOPHH
(OOIIT). boranuueckue caapl U 300J0rndeckue napku. OCHOBHBIE MPHUHIIMIIBI
YCTOMYMBOIO  pPa3BUTHs  4YeloBedecTBAa W NpUpoAabl.  PanuonanbHOe
IPUPOAONOIB30BAHNE U COXPAHEHHE OMOIOIHYECKOI0 pa3HO00pasus 3eMiu









