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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (mamee - Owonorys)wHa
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTro
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit ®enepain,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHOro mnpeaMera «buomerus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro yposus, uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TpeameTb». CornmacHo mnonoxenusM OPI'OC £COO. npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CPEIHETO »OQIMEro oOpa3oBaHUS U
MPU3BAHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpefHuM NpodecCUOHATBHBIM U BBICIIUM Q0pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB [@IDKEH OBITb OpPHUEHTHPOBAH Ha
IPUOPUTETHOE peUIeHUE 00pa30BaTEIbHBIX, WBOCIUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C NpodopueHTanuen "e0yJyaroumxcss U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHWS, CBA3aHHOTO C OMOJIOTHUEW,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CHOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebHoMmy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus yuyeOHoro mpenMera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaeisieT o0si3aTeNnpHoe (MHBaprUaHTHOE) MPEAMETHOE COAep KaHue, €ro
CTPYKTYpUpPOBAaHHME [0 paziejaM H TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIeA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ ydEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxci. B mporpamme mno Ouojoruu
peanu30BaH MNPUHLMUI MPEEMCTBEHHOCTH C HU3y4YeHHUEM OHOJIOTMM HAa YpPOBHE
OCHOBHOTO  OOIferow00pa3oBaHusi, Oyaromaps YeMy IPOCMATPUBACTCS
HAIpaBJICHHOCTBy,_/HA" TOCJIEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKQI0 'MBIIUICHUS, TMPEACTAaBICHUN O 370pOBOM 00pa3e >XKHU3HU, Ha
BOCIIUTAHUE 'OEPEIKHOTO OTHOIICHHS] K OKpYyXKallled NpupogHoid cpexe. B
mporpaMme. o OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buomorns» B peamusanuu  TpeboBanuit PI'OC COO k mIaHUPYEMBIM
JUYHQCTHBIM, METAlpPEAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(OPMHUpPOBAHUM OCHOBHBIX BHUIOB Yy4e€OHO-MO3HABATEIBHOW  JIESITEIILHOCTH
00yHaromuXcsi M0 OCBOCHHUIO COJEp>KaHUS OMOJIOrMYecKOro oO0pa3oBaHMsS Ha
YpOBHE cpeaHero ol1iero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



paciuimpeHre U yriayOsieHue 3HaHMM OOYyYaroIIMXCS O JKMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHMH, SMOpPHOJIOTUU W OUOJNOTMH pa3BUTHS,
TeHETUKH, CEICKIUN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOLUM.

N3yuyenue ydeOHoro mpeamera «buonorus» Ha YriyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY ITOFYYCHUIO
OuoJiorn4eckoro  oOpa3oBaHuMs B By3aX M OpraHu3alusdx  CpeIaHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTABMSIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU U3YYEHUH  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA MOAYyHalQT pasButue. Tak,
pacmiMpeHbl U yriayOnaeHbl OHMOJIOTUYECKHE 3HAHUSA Q=PACTCHUSIX, XUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YeJIOBEeKa, OOIIMX{ 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TIPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh Kaky, OPUGHTUPBI AJI MOCIEAYIOLIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OO0yUYAIOMUMUCS TPU H3yYCHUH
(bU3UKY, XUMHUH, Teorpadui 1 MaTEMaTHURHU.

CrpykTypa mnporpammbl 1o yueOHoOMy mnpenmery "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIA MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, U3y4arOTCsl CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHM3ALIN, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs OMOJOrMYECKOrOy pazHooOpa3ust miaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOrMHY, aKTyalnu3upyroTess 3HaHMS OOy4yarlMuXcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usnonoOruu juenoBexka. B 11 kiacce wu3ywaroTcs SBOJIOLHUOHHOE
y4eHHE, OCHOBBI KQJIOFMH 1 yaeHHUE 0 Ouocdepe.

VYuebnsiii s opeiver  «buonorus»  mpuszBaH  00eCleYUTh  OCBOCHUE
00yJarOIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPaBUJ,
JIEkKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOCHHUH, MHOIrooOpa3uM M OCOOCHHOCTSIX KJIETKH, OpraHu3Mma, MOMyJISIuH,
OMoLIEHO3a, JKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEAOBAHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMHM Hapsiay co
BHAYUTEITbHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COAEPKaHUM MPOrPaMMBbl
10 Guosiorny NpeaycMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOU WU MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM ypOBHE —
OBNIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHAJIbHOMN
OpraHM3alMi >KMBBIX CHCTEM pa3HOro paHra © NpuoOpeTeHHe  yMeHui
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesEHHON ofuiactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim k=BblIOOpYy
y4eOHOT0 3aBEICHUS I MIPOJOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu  M3ydeHus y4deOHoro npeameta, «buesnorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX,\3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBECHHO-HAYYHYI0 KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOrMEEeCKUX CHCTeM (KJICTKa,
OpraHu3M, MONyJsIus, BUA, OMOreo1eHo3, ouochepa); 0 BbIIAIOUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOAAMH TIO3HAHWS >KUBOW MPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOPMYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTUU “K OHOJOTUM pa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETMYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTQSTEIIbHOTO  IPOBEJACHUS  OMOJIOTHMYECKHX
UCCeNoBaHU B jabopatopuu| M B npupoje (HaOmoaeHue, H3MEpEHUeE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUEe OOYyYaIOLUMMUCS, YMEHUSMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHONOTUEH M CUMBOJIMKOM; YCTAHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OMOJIOTUU ¥ § COLMAIBHO-IKOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOiemMaMu 4YeOBEYEeCTBa; OLICHMBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOUIICHUIO K OKpYMafoIIe NpUpOAHON cpene, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYKAIOMIMX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus1| 6e30MacHOCTH COOCTBEHHOW KM3HENEATETbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX HPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIC OTKPBITUS B 00JIaCTH OMOJIOTHH;

pasButre y oOy4JaromuXxcsi HHTEUIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
B HpoIlecCe 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
WCCICHAOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJI0JOTHel
OuoNornuecKoro UCCJIEI0BAHMSI, IIPOBENCHUS AKCIIEPUMEHTAIBHBIX
WCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOAEIUPOBAaHUS OMOIOTHUYECKUX
0OBEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOAE B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUCCKOM,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B _IIPUPOIIE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallHOHAIHLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orocdeprl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS U 3/I0POBBS
OKpYXXarolux Jrojed  (coOmromeHuss Mep mnpodriakTdku — 3a0oJieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3ZHENEATENbHOCTH B UYPE3BBIUAWHBIX CUTYyaIUsIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE, MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B MMOBCEIHEBHOM KU3HY,

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAHHOTO {BBIOOpa  OOydaromuMUCs
WHIUBU Ty aJIbHON o0OpazoBarenbHON TpaeKIOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOQHPEHACIICHNIO, B COOTBETCTBUH C
WHUBUTyATbHBIMUA HHTEPECAMH U IIOTPEOHOCTEIMU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA 'M3y4YEeHHE OWOJIOTMU Ha YIIIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3oanus, ‘eocrapisier 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielnio).

Ot60p opraHu3alMOHHBIX (OPM, *METOJ0B U CPEACTB OOy4YEeHHS OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHEUU(PHUKH €ro CoAepKaHus W HampaBICHHOCTH Ha
NpOAODKeHHE OHONIOTMYECKQr0 06pa3oBaHus B  OpraHU3alUsIX CpPETHETO
po(eCCUOHANBHOTO U BHICIIETQ 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YUYCHUH OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JAOOPATOPHBIX M TpakTUdeckux padot. Takxke ydactue
00yJarommxcs B BBINOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX PadoT,
TEeMaTHUKa KOTOPBIX  ONpENENsIeTCs y4YUTelieM Ha OCHOBE  HMEIOIINXCS
MaTepHaTbHO-TEXHHUSEKIX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COJAEPXKXAHUE OBYUYEHUA
10 KJTIACC

Copnep:kanue TporpaMMBbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT By IIPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouoyiorusi — KOMIUIEKCHasi Hayka. Kparkasuctopusi pa3BUTHS
Owonornu.  buomormdyeckne HayKd M HM3ydaeMble J HMH  MPOOJICMEI.
dyHaaMEHTalbHbIC, NPUKIATHBIE M TOUCKOBBIE HAyYHBIC)/ HUCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOI €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizaHHbie ¢ OUONOPHEH: 3HAUYCHHE OHOJIOTUU B
MIPAKTUYECKOM JEATCIIbHOCTA 4YEJIOBEKA: MEAUUMHE, CEIbCKOM XO3SMCTBE,
MPOMBINLJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseut, I'. Menaens, B. 1. Bepuaaekuiiy 1. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, k. Yorcon, @. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3B OMOJIOTMM C JAPYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U BX H3Yy4YeHHUE

JKuBble cucTemMbl Kaks, TPEAMET u3ydyeHUs Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIA@HEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aIus,
CaMOBOCITPOU3BEICHME, PA3APAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHH OpraHu3aiiMyi KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKaHEBBIH, QPTaHU3MECHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKHUBOro. JKW3Hb Kak ¢opMa CyIlIecTBOBaHUS
Matepun. HayKw, n3yyaroire >KkMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALINH.

N3yuctne >kuBbIX cucTteM. Mertoasl Ouosiorndeckor Hayku. HaOmronenwue,
M3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHaln3. [loHdaTHE O 3aBUCUMON U
He3aBueuMoun rniepeMeHHOW. [InanumpoBanme skcnepumenta. [loctaHoBka w
nmpoBepka rumnote3. Hynesas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3opoc B Ouonormueckux maHHbIX. OIEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pesynbraroB. [IpuunMHBl UCKaXKEHUS pPeE3yJIbTAaTOB »JKcnepuMeHTa. IloHsaTue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmunplt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonornueckne
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUd KUBOM
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepay, «MeTombl
W3YUYECHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  oOOpyldOBaHHME  JJis / TPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHbIX METONOB MpH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimerka — CTpyKTypHO-QYHKUMOHAJIbHAS €OUHMAT. kuBoro. Mcropus
oTkpbITus Kietku. Paboter P. I'yka, A. JleBenryka. Knetounas teopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBbIE IOJOXKECHUS, COBPEMEHHON KJICTOUYHON
TEOPUHU.

MeTtonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OMOJIOTMM:  MHUKPOCKOIUS,
xpoMarorpadusi, 31eKkTpodopes, METoa MEYEHBIX aToMOB, AU(QepeHInanbHOe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE, KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIIEKTPOHHass MUKpockonus. Kenokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsr: P. I'yk, A. Jlepéaryx; 1. [lIBann, M. Lllneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBI MUKPOCKOID»,
«HMctopus pa3BUTHS METOJAOB MUKPOCKOIIMM.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPHAIbHBIX KIETOK.

IMpakTuyeckasipadora «l3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusiy,_soaexkrpodopes, auddepeHmanbHoe  EeHTpUGyTrupoBaHue,
IT1IP)».

Tema 4./ XuMuuyeckasi Opranu3aums KJICTKH

XUMHUUYEEKHIT COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bona ngse€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHE B CTPYKTYpHpPOBaHUU
KJIETKH, Tefutoperyisiunu. MuHepanbHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
POJIb:, POML KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosiekyibl. [lepBuunas
eIpyKTypa Oeika, MenTHAHas CBsA3b. BTOopuYHAas, TpeTUYHas, YeTBEPTHUYHAS
CTpykTypsl. Jlenatypamus. CsoiictBa OenkoB. Kiaccupukamus — Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPUbL.
OO0mmii TaH CTpOoeHHS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOMOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaius JTUHUIOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buonornueckue GpyHKIuu
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYECTh, LITIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKJIE€HHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonorutcexue gpynkuuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbsl AT®. Makposprudyeckue eBsisu B moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbBIE IT@DECHOCYMKY, UX (DYHKIIMH B
Kietke. [Jlpyeue uyxneozuompugocpamor (HIT®D): Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, nPomeOMuKU.

CrpykrypHas Ouosorus: OMoxumuueCkrne W 0nou3nyecKue UCCIeA0BaHUs
COCTaBa W MPOCTPAHCTBEHHOW CTPYKIYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKV U % KOMNiekcos. KomnvromepHulil ousaiin u
Op2aHUYecKUll CuHme3 OUOMONEKYT UUXHENPUPOOHBIX AHATO0208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, JK: Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hnarpammer:  «Pacnp€neneHne XMMUYECKHX JJEMEHTOB B  HEXUBOWU
npupoe», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl:  «llepronuueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoJiekyflbl BOIb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJICKYJIBI OeliKayy, «CTpyKTypbl O€IKOBOM MOJIEKYyNbl», «CTpoeHHEe MOJIEKYI
VIJIEBOJOBY, «ELTpOCHHE MOJIEKYya JUOUAOBY», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

O6opyaoBaHue: XUMUYECKasl MOCY/la U 000pyA0BaHUE.

JlaGoparopnasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
pEAKII Y}

JIaGopaTtopnass  pabora  «lccienoBaHue  HYKJIEHMHOBBIX  KHCIIOT,
BBIJIGACHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GYHKIIMOHAJIbHbIE 00pPa30BaHMSI KIIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKU. KineTouHas creHka OakTepuii U apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHYCCKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYyHKIHMOHUPOBaHUE AYKapUOTUYECKOU KIIETKU.
[lnazmatuueckas wmemOpana (masmanemma). CTpykTypa —IJIa3MarHuecKou
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCUBHBIN
(muddy3usa, obneruéunas auddys3us), aKTUBHBINA (IIEPBUYHBIN % BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. = PaGota HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormTo3. DK3oimro3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTCHHM, TPUOOB.

Huromna3zma. [{uro3ons. [utockener. J|Buxkenue muroiiazmMbl. OpraHouIbl
kieTkn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: (OHAOIUIa3MAaTHYECKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHUE. U (QYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHouAOB KIETKH. CTpOeHHE IpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CuHIE3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuil  (arpaHy/BIpHBIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6Oenkosreé annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTeablblx KiueTok. Kietounsii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI | KIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopust u nracmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u QYHKIIMM MHUTOXOHIpuM u ruiactun. [lepBuuneie,
BTOPUYHBIE U CIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpannbie opranonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIGTKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MukpodunameHTsl, “dxmunosvie  Muxpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KoMnoHeHmbl Hemblueunslx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel.. LIeHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompoouKamu. Momopnule 6enxu.

Anpoe., O6omouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U
byHKuun. SAnepapiii  0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpoMOCOM B uUHTep(]azHOM siape. Dyxpomamun u cemepoxpomamur. benku
XpOMaTuHa — THUCTOHBI. /[uHamuka s0epHoU 006010uKu 6 mumose. Floephblil
mpancnopm.

Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTuTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmupl 1 cxeMbl: «CTpoeHHE 3YKAPUOTHUYECKOM KIeTKn», «CTpochHue
JKUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTENbHOW  KieTkn», «CTpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparsl pacTHTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTPOEHHSI KIETOK " pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHuyeckasi padora «l3yueHue CBOMCTB KJICTOUHOM MEMOpaHbBD».

JlabopaTopnasi padora «lccnenoBaHue IIA3MOJIM3AY M, ACTUIA3MOJIM3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas  padora  «l3ydyeHue  [BWKEHHS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHUe IHEPIUU B KJIETKe

AccUMWIIALNS U JUCCUMIIISLIMS — IBE CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHbi. YdacTue KucCIOpoja B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrneyeHne kieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoueccax. DepMEeHTATUBHBIW XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, WX CILPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI*3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
Anoxcueennvill U okcucenuvlli gomocunmes y baxkmepui. Ceemocobuparoujue
nuSMeHmovl U NUSMEHmMbl PeaKyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunTe3a. CBeToBas i TeMHOBas ¢aspl. Pomoodvixanue, Cs., Cq. u CAM-munor
gpomocunmesa. IpoAykTUBHOCTh (poTOCHHTE3a. BiusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poPcHHTe3a. 3HaueHne (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUUUpPYIOIINE OaKTepuu, >Kene300aKTepuu, CepoOaKTEepuu, BOJOPOAHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHa3pobHbie opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U UX
UCIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBbI KaK OOBEKTHI
OMQTEXHOJOTUM U BO30YAUTEIHN OOJIE3HEH.

AbpoOHBIC OpTaHU3MBI. DTansel SHEPreTUYECKOTO oOMmeHa.
[ToaroroBuTebHBIN 3TaN. I THKOIN3 — OECKUCIOPOIHOE PACIICIICHUE TITFOKO3BI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
fiporieccax O6uosjoruueckoro okucienus. Lluknnaeckue peakiuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO TYTH
oOMEeHa BeIecTB mnepes; aHadpOoOHBIM. DPHEKTUBHOCTH SFHEPTETHUECKOTO 0OMEHA.

JleMoHCTpanun

[Toptpertsr: k. [Ipuctmu, K. A. Tumupszes, C. H. Bunorpanckuii,; B.*A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUil oOMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJOBaHME /Ji MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l3ydeHue  KaTaIUTUUECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUIa3bl MU KaTajla3bl)y.

JlaGopaTopnas pabora «U3ydenue ¢GepMEHTARMBHOTO pAaCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX».

Jlabopatopuass paGora «CpaBHEHUEw, ‘HpoieccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHeHHE HPOICECOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHass uHGOpMalLUs U Peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [TPpUHIIAN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanu3zanusa HacheacTBeHHON MHGopManuu. [ eHeTnyeckuit
KOJ, €ro cBoucTBa. TpaHckpunina = wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTApHOCTE;, aHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK ¢ sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie (npedemasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U JSYKapHo®s Peryisiius akTUBHOCTH T€HOB y IpokapuoT. ['mmotesa
onepoHa (®. Kakob, XK. Mano). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
po1eccoB B KieTke. Kiietounslii romeocTas.

Bupychbl's HekeTouHble (OPMBI KU3HU U 00HMraTHbie mapa3suThl. CTpoeHUE
MPOCTHIX W, CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbll YUK
JHK-¢o0eporcawmux  supycos, PHK-cooepoicawux eupycos, 6akmepuoghazos.
ObpamHas mpancKpunyus, peeepmasd, UHmezpasda.

BupycHble 3a00jeBaHus 4elioBeKa, )XUBOTHBIX, pactenuit. CITN/, COVID-
19, comnmanbHbIe ¥ MEAUITUHCKHUE TPOOTIEMBI.

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CmMpyKmypHuix buonocudeckux oanuwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmumbr u cxembl: «brocunTes Oenkay, «['eHeTHYeCKUid KOm», «BAPYCH»,
«bakTepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOJCIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Vurepdada u  MUTO3.
Oco0eHHOCTH TpOIecCcOoB, MpoTeKarmux B HHTepdase. [loAroToBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM), * CHUHTECTHYCCKHN U
MMOCTCUHTETUYECKUN (MTPEMUTOTUYECKHUI ) TIEPHO 16l HHTEP(a3BI.

Martpuunbin cunres JAHK — perumkanwma. [Ipuamaist perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHHTC35s AHTUIAPAUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CTpoeHUE XxpoMocoM. Ternomepsl u
TeroMepaza. XPOMOCOMHBIH HaOOp KIIETKHww—/ KApUOTHUIL. JIUTIJIOWIHBIA W
rariouaHBI  HA0Opbl  XpomMocoM. ['oMofioriuHble XpOMOCOMBL.  [losioBbIe
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTafjdi MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3su 1InToKnHE3. buosiornueckoe 3HayeHUE
MHTO3a.

Perynsuuss murotnueckoro [nukia kinetku. [Iporpammupyemas KieTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMOCOMBI, (DyHKIIMOHANIbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
KiemKkay» — ouourgopmamuueckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnuupl 1 cxeMmbly <«OKW3HEHHBIM UK KIETKW», «Mutos3y», «CTpoeHue
xpoMocom», «Permfmramus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGopaTophass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenaparax.

JlabopaTopuas padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (f1a FOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OJHOKJIETOYHBbIC TPHUOBI, OJHOKIECTOUYHBIE
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOI'O OpraHu3ma. TKaHu, OpraHbi~ U
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHnid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas,
MOKPOBHAs, MPOBOJSIAs, OCHOBHas, MexaHuuyeckas. OCOOCHHOCTH CTPOEHUs,
GyHKUMNA U pacofIOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHM XKUBOTHBIX U YEJIOBEKA. THIIBI dKMUBOTHBIX TKAaHEU: MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIMIeYHasi, HepBHasg. OCOOCHHOCTH CTPOCHUS, wPYHKIIUH W
pacIooKEeHUsI TKAaHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUMBHbIE Opranbl pacTemuii. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeka. OyHKIIMKM OPraHOB'® ‘CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneThl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX >KUBOTHBIX. HapykHblii ¥ BHyTpeHHM ckeneT. CTpoeHHe U
TUIIBI COEAUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB.  JIBHIKEHUE s OAHOKICTOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMIKEHNE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHME MHOTOWIETOMHBIX >XMBOTHBIX M YEIIOBEKA:
MbllieyHast cuctema. Pediekc. CkeneTHBIe MBIIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlornomeHre BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsMU, Iluranve >kxuBOTHBIX. BHyTpuUIlOI0CTHOE U
BHYTPHUKJIIETOUYHOE mnuuieBapeHue. [IuTtanne mo3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIICBAPUTENBHOTO TpakTa. AdluiteBapurensubie xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHuil. Jlpixanue sxuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe JbiXxanue. [[prxaHue mo3BOHOYHBIX KUBOTHBIX U YETOBEKA.
DBOJIOIMOHHOE  YGJIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHas cuéreMa~uesnioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MJIEKOTTUTAIOIINX, Perysius apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
Tpancnopt BeHECTB y JKUBOTHBIX. KpOBEHOCHass cucremMa U €€ OpraHbl.
KpoBeHocHasg™, cucteMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHQCHBLI® cocylbl M KpoBb. Kpyrum kpoBooOparieHusi. IBOJIOIHMOHHbBIE
YCIIOHEHMST CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
CepAla W e€ peryJisius.

Beinenenue y opraHu3MoB. BeimenieHue 'y  pacteHuid. Breigenenue y
UBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DunbTpanus,
eeKpenrs U 00paTHOE BCACHIBAHHWE KaK MEXaHWU3MbI pPabOThI OPTAHOB BBIJICIICHUSI.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOU U BBIACIUTENBHON cucTeMaMU. Boienenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUC
Heppona. OOpa3zoBaHHe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OPraHu3MOB, “CrOphI
OakTepuii M UUCTHI MNPOCTEHINMX. 3aluTa Yy MHOTOKJIETOYHBIX! pacTeHUN.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M UX JMPOU3BOAHBIC.
3amuTa opranu3zMa ot Ooje3Hed. IMmyHHasi cucTeMa 4yenoBeka. KUIeTOUYHBIN U
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIec KU
UMMYyHUTET. Teopusi KIOHAIbHO-ceJIEeKTUBHOrO MMMyHuTeTa, (Hs, Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanutensHbie OTBETH Opranu3MoBy Posb BpoxxaéHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y OpraHugMmeB: Pasgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXUMOCTp U peryidanus y
pactenuil. PocToBbie BEIECTBA U NX 3HAUEHUE,

HepBHast cucrema u pediekTopHas PELnyisius y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTHAEJBbIL. JBOJIOIMOHHOE YCIOKHECHUE CTPOCHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTJIENbI TOJOBHOTO MO3Tra, MO3BOHOYHBIX >KUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbie U yCHQBHBIE PE(IICKCHI.

['ymopanbpHas perynsiuus U 3HAOKPUHHAS CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMbl W HMX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMocBA3bp HEpBHOW M SHAOKPWHHOW cucteM. [unoranamo-runogusapHas
cUucTeMa.

JemoHcTpanuu

[Toptper: U. 11. I1aBioB.

Tabnuupl U cxeMbl: {«OIHOKJIETOUHbIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «baktepuny, «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl  OpraHEB*1103BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Ekanu"pacrenuii», «KopueBbie cuctembry, «CTpoeHue cTediisy,
«CTpoeHre JNMCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«IImmeBapurenpias cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHUCTEMa, «Hepnas CHCTEMa, «Koxay, «MpIllIEUHAsT ~ CHCTEMay,
«BpraenresibHas cucteMa», «IDHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Immvynnzer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTAaHUS  PAcTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«CEpoeHue maHapun», «BHyTpeHHee cTpoeHue noaeBoro 4epsi», «HepBHas
cucremMa peio», «HepBHas cucrema garymkm», «HepBHas — cucrtema
mpecMbikatomuxcs», «HepBHas  cucrtema  nrumy, «HepBHas — cuctema
MIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pediaexey.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpENnaparbl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPONpENApaTbl TKAaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIWMN
HAaCEKOMBIX, UIJIOKOXKHUX, KUBbBIE 3K3EMIUISIPhl KOMHATHBIX PacTeHWi, reépOoapuu
pacTeHuil pa3HbIX OTAEJIOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET “4efIOBEKa,
000pyI0BaHUE JJIsl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmana U OeNKoB Mo 1edcTBUEM (HepMEHTOB,,000pyIOBaHUE AJIs
JIEMOHCTPALUK ONBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUIN, MOJIEIIH TOJIOBHOTO MO3ra Pa3InyHbIX JKHBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUR.

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIXY,

JlabGopaTopHasi padora «/3yueHne opraHoB IIBETKQBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOXKEHHUSI OpPraHU3MOB: O€CHQJIQC (BKIJIIOUasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUs: IOYKOBAHUE,  CIOPYISLUA,
(dbparmMeHTanus, KIOHHPOBAaHUE.

[TomoBoe pa3zmuoxkeHue. [lomoBblewkieTkr, Wik rameTtsl. Meio3. Craaun
Mmerios3a. IloBenenue xpomocoMm B Mero3e, Kpoccunrosep. bronoruueckuii CMbICI
Melo3a M IOJIOBOro rmporecca. MeWe3s u ero MeCcTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pa3Buriic. FameToreHes y UBOTHBIX. [10J10BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX kieToK. CriepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe W, 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pA3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OpraHmMdMeB: Mopgozcenez — 00HA U3 21A8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum sMOpuoreHesa
XKUBOTHBIX (Ha mnpumepe Jasarywku). JpoOnenwe. Tumbel  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. (OC0OEHHOCTH OPOOTCHHUS MIIEKOMUTAIONIUX. 3apOJBIIIEBbIE JHCTKH
(racTpymstuys). 3aKiajaKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHIMC | HacTel pa3BUBAIOIICTOCSA 3apojbllia (SMOpPHOHAbHAS WHIYKIIHS).
3akpaiKa IUlaHa CTPOEHHMS JKMBOTHOTO Kak pe3ysibTaT HepapXUUYECKHUX
B3aUMOJICUCTBUII TeHOB. BriusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3IUYHBIX
(haKTOpOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
Henpsimoe pasBuTHe. Pa3zButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. BHOJOrMYeckoe 3HAYEHHE MPSAMOrO0 M HEMPSIMOTro



pPa3BUTHS, UX PACIpPOCTpAHEHUE B Ipupoje. Tumbl pocra XUBOTHBIX. DakTepbl
PETYISAIMU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUEMs
y )KMBOTHBIX U uesioBeka. [leprnoasl onToreHesa uenoBeka. CtapeHue u CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxenue u paszputue pacteHuil. ['amerodutr u cropodut.=Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMpouecce Menosa.
['amertorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHME Y IBETKOBBIX pacTeHHil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHU3MBbI pETYISIUA OHTOT€HE3A Y PACTEHUN U JKUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOKeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAIBD), «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMoeoMbl», «I'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHes3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wMalickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIQAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX W ABVHONBHBIX pACTEHUN», «KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIA WIKII COCHBD.

O6opyioBaHuEe: CBETOBOM MHKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJeNb « UK pa3BUTHS JIATYLIKID.

JlaGopaTopHasi padera «/3yueHne CTpOEHHUs MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpEenapaTax.

IIpakTuueckasi padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHasi “padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. T'eneTuka — Hayka 0 HacCJeACTBEHHOCTH U H3MEHYHMBOCTH
OPraHu3MoOB

Hcroprst cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menggns,d'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetukn. Padotel H. K. KonbeuioBa, H. Y. BaBsunora, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJIeJIbHbIC TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
[IpU3HaK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHTI.



OCHOBHbIE ~ METOJABl  TCHETUKU:  THOPUIIONOTUYECKUH,  IUTOJIOTUYECKHHU,
MOJIEKYJIAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPCIIBAHMSI .

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBeiii  3akem, “Menaenss — 3aKoH

ennHo00pa3us THOPUIOB nepBoro nokojeHus. [IpapuaosgemunupoBanus. Bropoit
3aKkOH Menaenss — 3aKkOH paculeIUIeHusl Ipu3HakoB:, [{urosmornueckrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4yncrQThl raMeT.

Ananusupymolee cKpemuBanue. [[poMEKyTouHbI XapakTep HacJIeIOBaHUs.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

Jurubpuanoe ckpenuBanue. Tpetnid 3akoH MeHenst — 3aK0OH HE3aBUCHUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTofieriudeckue  OCHOBBI ~ JIUTUOPUIHOTO
CKPEILUBAHUS.

CueruieHHoe HacieaoBaHue TipuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYUIEHUE “CIICTUICHUS] MEXIYy TeHaMH. XPOMOCOMHAs
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['@MOraMeTHBII M TIeTepOoraMmeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa MOJIOBBIX XpOMOCOM. HacienoBanne Npu3HaKoB, CHETJIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucremMa. [neioTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXeCTBeHHBIH ajuienu3M. B3anMoJencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapaecrb. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (U3NQIOTMYECKUX MPOILIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (PYHKIIHM.
['eHeTHUYECKU@ MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3dT "M «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHNSI HACJIeICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

demMoHncTpanuu

Lloptpetsl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3axkoH
Mennens», «AHanmu3upyooliee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CrernyeHHOEe HACJIEeIOBaHWE TPU3HAKOB Yy Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorunm nruushy,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUS M pPAacIICIUICHUS NPU3HAKOB, MOJeTb A
JICMOHCTpallUM 3aKOHA HE3aBHUCHMMOIO HACJIEAOBAaHMUSI MPU3HAKOB, MOmENb IS
JIEMOHCTPAllMK CLEIJICHHOTO HACIEIOBAaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB =~ MOHOTHOPHIHOTO
CKpEIIMBAHUSA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ynprateB, JIUTHOPHIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoseiicTBue TeHOTHIIA W Cpenbl NpH, (OpMHUpOBaHUW (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJWUCSCTBCHHBIC NMPU3HAKU. BUab
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICEBEHHAS.

MopaudukanuonHass U3MEHYUBOCTh. ™ Pojib  cpensl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHBIN
psan u BapuanuonHas kpuBas (B. MomanHeen). CpoiicTBa MOIu(UKAITMOHHON
W3MEHYMBOCTH.

['eHOoTHIIMUECKAss M3MEHUNBOCTL. CBOMCTBA TCHOTUIMMYSCKON N3MEHUYNBOCTH.
Buapl reHOTUTIHYECKON N3MEHYIBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas W3MEHYMBOCTHb. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pasus B Mpejiesiax OJTHOr0 BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE W  MHIAYUUPOBAHHBICE MYyTallMud. SnepHble W
nuToriazMaTuyeckucsmytanuu. CoMaTUYEeCKUE U TMOJIOBbIE MyTaluu. [IpuunHbI
BO3HUKHOBEHUS ", MyTallMid. MyTareHbl W WX BIHWSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TIpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHoW m3MeHunBoctu (H.M. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEJICTBCHHOCTD.

Onieeremuxa u NUSEHOMUKA, pPONb  dNUSEHeMUYeCKUX (Hakmopos 8
HAC1edoB8aHUU U UBMEHUUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

demMoncTpanuu

Lloptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuet w cxeMbl: «Bugel  u3mMeHumBOCTHY», «MoauduKamoHHas
W3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonorBopenuey, «I'eHeTnueckue 3a00eBaHms YeIoBeKa», « Buapl MyTaruiny.



ObopynoBaHue: *KUBbIE U TepOApHBbIC HK3EMIUISIPHl KOMHATHBIX PACTCHHHU,
pucysku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOTO paga™ u
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uyenoBeka. MexayHapoAHas mporpamma HCCIEAOBaHUS T€HOMA
yenoBeka.  MeTroabl  M3y4YeHUs ~ TEHETMKH  YeJOBEKa: ™, ‘I'€HEeaJOrMYeCKUi,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJIANKMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE OIIpe/ICIICHNE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHUE; B TOM YHCIIE C MOMOIIbIO
[TI[P-ananu3a. HacnencTBenHble 3a001eBaHus gejioBeka. [ 'eHHbIE 1 XpOMOCOMHBIE
OO0Ne3HH 4YeloBeKa. boyie3HM ¢  HacleOCEBEHHOM NPenpacroyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPANCHUN U JICYEHUH T€HETHUYECKUX
3a00ieBaHUN 4YenoBeka. MeauKo-TeHETHYECKOe KOHCYJbTHUpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3ay. ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS F€HOMA K CTBOJOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XUMUYECKOMY,BArpa3HeHUI0 OKpYKarolel cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: ‘«Kapuotun denoBeka», «MeTolbl U3YYEHHUS TEHETUKHU
yesnoBekay, «I'eHeTHueCKIe 38a00JeBaHMS YETTOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. CeneKumsi OpraHu3MoB

JloMecTUKaus 7 CeJeKUUs. 3apoXKICHUE CENEKIHH U JIOMECTUKALUH.
VYuenue H. W. BasunoBa o IleHTpax MNpOUCXOXKIEHUS W MHOrooOpaszus
KyJBTYpHBIX pacteHuil. Ponp cemekuuy B CO3IaHMM COPTOB PACTEHUN W TOPOL
JKUBOTHBIX. ~“COPT, TMOpOJaa, IITaMM. 3aKOH TOMOJIOTHYECKHX PSJI0B B
HaciaeAcrBeHHoM wm3MmeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKHUOHHOM paOOTHI.

Meéroabl CceleKIIMOHHOM paboThl. M cKyccTBeHHBIM OTOOp: MacCOBBIM U
VIHJAUBH Yy aJIbHBIN. ITarbl KOMOUWHAIIMOHHOM CCJICKIIUHU. HcneiTranue
IpousBoauTeNied Mo moToMcTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIsio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ]  CEJICKIIMOHHOW  paboTHI.
PanuanOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METQHOB
pexomOuHaHTHBIX JIHK 11t momydeHust iCX0THOTO MaTepuaia Jijisi CENeKITnY,

[lonyuenne IIOJINTUIONIOB. BuyTtpuBuaoBas ruOpuanu3aLvs.
bnu3kopoACTBEHHOE — CKpeluBaHWe, WiIM  WHOpuauHr.  HepojactBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc U ero mnpuyuHbl. Mcnoms3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIMU PACTEHUMN U JKUBOTHBIX. «3enéHas
PeBOIOYUAY.

CoxpaHeHUE U M3YUYCHHE T'C€HETUUYECKUX PECYPCOB KYILTYPHBIX PACTCHUU U
WX JUKAX  pOoJaWYed ISl CO3/JaHUS  HOBBIX COPTOB W THOpHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpawéHue u ynpasieHue
2EHEeMUYECKUMU Pecypcamu CelbCKOXO3AUCTMBEHHBIX U NPOMBICIO8LIX HCUBOMHBIX
8 Yensx YIAyuueHus: Cyuecmeayrouux u coO30aHus HoOgbIx 10poo, TUHUL U KPOCCO8, 8
MOM UuUcle C NPpUMEHEHUEM COBPEMEHHbIX MeMOO08 HAYUHbIX UCCAe00B8AHUL,
nepeoosuvlx uoell U NepCneKmu8HuLX MexHON0UlL,

JleMoHCTpanun

[Toptpersr: H. W. Basumos, W. By Muuypun, I'. JI. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopaoye, [Ir K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbl IPOUCKOXKICHUS 1 MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIIOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «OTnanédfas rTHopuau3anusy, «MyTtaresesy.

JlaGoparopHas padora «l/I3yHeHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IpakTnueckas padota «lIpuBnBka pacTeHUN».

Ikckypeusi «OCHOBHbIE METOABI U JOCTHXKEHHUSI CEJICKIIMU PACTeHUN U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATC/IbHBI® YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0orusi U CHHTeTHYeCKAasi O0MOJIOTHsI

OOBEKTBE, HCIOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIbTYPBI; MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJOTHS:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX  IPOTYKTOB,
BUHoHe/e. MukpoOuonornueckuii cuHTe3. OOBEKThI MHUKPOOMOJIOTHYECKUX
rexHojoruii. [Ipon3BoaCcTBO O€JiKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO MU3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CozlepKaIiux He BCTPEUAIOIINECS B IPUPOAC OMOCUHTETUIECCKUE TTyTH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KJIETOK M TKaHEW PACTCHW#r U
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAM3alUs W COMATHYSCKMM
sMOpuorene3. lcnonb3oBaHue ramioujioB B CEJEKUMH pacTeHuil. [lofyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKTOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. Pexkomerpykuus
AWIEKICTOK U KIIOHUPOBAHUE XMBOTHBIX. METON TpaHCIJIAaHTALUK AEp KIETOK.
Texnonozuu 0300po6eHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KYIbMYP.

XpOoMOCOMHass W TeHHasg WHXeHepus. VICKyCCTBEHHBIM yE€UHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpaneeennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W, ['€HHOM  WH)KCHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MH)KEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuasg mudponas meauiuHa. [1LP-
JUarHocTuka. MeraOOJOMHBIM aHaiau3, TeHOHEHTPUYECKUM aHaiu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKH COCTOSIHHS €ro 340poBbs. lCmosib30BaHHME CTBOJIOBBIX
KieTok. TaprerHas Tepanusi paka. 3D-OuoumxkeHepus misg  pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIUHCKHX, TEXHOJIOIHI, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHOM MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C| IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU,“yCraHOBIEHHE MOJIEKYJSPHBIX MEXaHU3MOB
¢ynkuonnposanus PHK-coneprkalinx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuupl u cxembl: «Mcnonap30BaHe MUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM
pOu3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnuéekas padora «lloyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBpPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaeHne W pa3BuUTHE 3BOJILHMOHHBIX NPEJACTABJICHUN B
ouos0rNM

OposonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
JapBuHu3Ma. JKu3Hb U HaydHas aedatenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKass HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEJICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuntetndeckor Tteopun sBomonmu (CTD). Hewrpanpmas
Teopust 3Bomound. CoOBpeMEHHas 3BOJIOLMOHHAA  OuWojorusd. 3HAUCHUE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTHUHBL MUpA.

JdeMoHCTpaIMuK

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent=Miep, XK.
Kiosnwe, Y. lapBun, C. C. YerBepuxos, 1. U. lImaneraysen, Ix. Xongein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (o K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «MexanuzmyspopmupoBaHus
NPUCIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. /{aperHay», «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorogOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opopl JOMANIHUX KUBOTHBIX», «CXeMa.00pa30BaHusl HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIICHMSk, ABUKYIIMX CHUJI 3BOJIIOIUY,
«OCHOBHBIE TTOJIO)KEHUS] CHHTETUYECKON TEOPUUBBOIIIOLIAM).

Tema 2. Mukpo3BoIIOLHA U €€ pe3yIbTAThI

[Tonynsuust Kak 3JI€eMEHTapHas eIWHMIA 3BOJoLMH. COBpEMEHHBIE METObI
OLIEHKM TE€HETUYECKOTO Pa3HOOOpa3zussy CTpyKTypbl Homyisiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIeMEHTapHOe 5SBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (akTOophF (IBWKYIINE CHIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunartuBHas, ‘w3MeHunBoCTh. [lpelip TeHOB — ciyualiHble
HEHANpaBJieHHblE W3MEHEHMsI 4YacTOT ayiesned B Homymsiuusax. OQdext
ocHOBaTensd. JIDggexm Oymuinounoco zoprviuwika. CHUdICEHUe 2eHemuuecKo2o
paznoobpazus: npuduHsl icreocmeus. llposenenue s3gpghexkma Opetigha 2enog 6
oonvuwux U maabix wnonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpaduyeckas (poerpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EctecTBentiblii 0T00p — HampaBiswomuii ¢gakrtop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIWWA, CTAaOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIA
(zm3pynTuBHbIN). [TomoBo# 0TOOp. BO3HHMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS 'KUBOTHBIX.

[TprenOco0NEHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBEHHE ~ MPUCNOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uayeanantauuu. [lpumeps! npucnocoOieHnit y opraHu3mMoB: MOp(OIOrHYECKue,
¢dbusyosiornyeckue,  OMOXMMUYECKHe,  ToBeAeHuYeckue.  OTHOCHUTEIBHOCTD
IIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOIOIMU. M3omsimus — kimodeBor (akTop BumgooOpazoBanusa. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTpUYECKoe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (MOJIUTLIION TN 3a UM,
rudpuansays). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONM OWOJOTMM B pa3padOTKE Hay4YHBIX METOJOB
coxpaHeHusi 6Mopa3zHO00pa3usi. MUKPOIBOIIOLUS U KOIBOJIIOLHUS MMAPASHTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuU

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUMBOCTBHM, «Ilomynsaironnas
CTpyKTypa BUAa», «Cxema MposiBIEHUS 3aKoHa Xapau—-BanHOepray, «/Bmxymume
CHJIBI 3BOJIOLUNY, «IDKOJIOTHUECKas W30S MOMyHssHull CeBaHCKON (dopenmy,
«['eorpauueckass M30AUS  JIMCTBEHHUIBl CUOUPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IIomysiuoHHbIE BOIHBI YUCICHHOCTH XUIITHUKOB U KEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3M», «JKuBble rekordembie», «[IoKpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucHocobieHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTB», «Kpurepun Buaa»;w«Buapl-nBoiHuKN», «CTpyKTypa Buaa B
npupozae», «CrnocoObl BuaooOpa3oBaHus», «I'eorpapuyeckoe BuA00Opa3zoBaHUE
TPEX BUAOB JaHABIIIEH», «IKOIOPHYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonumnouae! pacrenuit», «KamycTHO-peeuHbIi THOpUI.

OobopynoBanue: repOapiu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, dydelia MTUL U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHI[ W 3Bepei
pasHBIX BHJOB, TepOdpwiK pacTeHWH OJM3KUX BHIOB, O00pa30BaBIIMXCSA
Pa3TUYHBIMH CIIOCOQAMH.

JlabopaTtopHasi »padora «BplsBlIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnasi  paGora  «llpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEIBHAS 1[EI1€CO00Pa3HOCTDY.

Jlaboparopnass padora «CpaBHeHUE BHUJOB MO MOpP(OIOrHIecKOMY
KPUTEPHIO.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Meéroapl HM3ydeHHs] MakKpod’BOMIOUUHU. [laleoHTOIOrMYEeCKHME  METOAbI
u3ydgeHus: HBomoluu. IlepexonHbie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpPraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpbl U
(ayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PETUKTHIL.



OMOpPHONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKIE METOAbl U3YUCHUS
IBONIIOLMU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M MOSBICHUSA
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIC __ OpPIaHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MolleKyasipHO-TeHeTHdecKue,
OMOXMMHUYECKHUE W  MaTeMaTHYECKUE  METOJIbl  WU3Yy4YeHUS  IBOIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTaIlMK U SBOJIOIMS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TpaBUiia) 3BOJOUMU. [IpuHyunemensvt yHKyui.
HeobOpatumocTs 3Bomtonuu. AjanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. Koanesckuit, @, Miojnep, 3. ['ekkenb.

Tabmunpl u cxeMbl: «PUIOTEeHETUYECKUU=PAM JOMIATN», «ApPXEONTEPUKC,
«3Bepo3yoOble  sAmeps»,  «Crerouedansi, / «Punnopute»,  «CemeHHBbIE
nanopoTHUkW», «buoreorpaduueckne 30HbI 3emun», «/lpeil) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMUHBIE W _ dHAJOFWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOPBL JUeliOBEKa M IMMMaH3e», «[JaBHbIE
HaIlpaBJIEHUS IBOIOLUNY, «OOIIHE 3aKOHOMEPHOCTHU IBOJIFOLIII.

OOopynoBaHue: KOJUICKWHHN, TEPOApUU, MYJSDKA HCKONAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOPMYHBIX, AHAIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxox/ieHne U pa3BUTHE )KU3HA HA 3emJie

HayuHble ruUnmoTe3bl™ MpOUCXOXKIACHUSI >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. J[oHayYHbIS IPEACTABICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO-€aMO3apOKICHUS )KU3HHU U €€ ONpOBEpKeHHE onbITamMu .
Penu, JI. Cnanmaunanm, JI. [lactepa. [IpoucxoxaeHue skxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckas) | SBOJOIUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHWYECKUXy, BemecTB n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
OOpazopanue mnonuMepoB u3 MoHoMmepoB. Koarmepsatnas rumoresza A. U
OmnapuHa, Fumnore3a nepBuyHoro oynpona JIx. XomnaeitHa, reHeTUYECKasi TUTIOTE3a
I'. Mémnepa. Pubosumbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
DopMUpOBaHKE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIckomaemble OpPraHMYECKHUE
octatku. [eoxponomorus u e€ wmeronpl. OTHOcUTENbHAs U abCOJIOTHAs
TeoxXpoHoJorus. I'eoxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckord »HBoMoUMU. [logBieHHe © 3BOTIQHUL
MEPBBIX KJIETOK. DBOMIONHUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOMIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MPOUCKOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX IPyNI MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CHOPOBBEX pPACTCHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IponeXOwKAEHNE BETKOBBIX
PaCTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHMHA JKABOTHOTO MHUpPA.“OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB =, MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3HbB, BOIE. DBOIIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [TPoMCXOXKIEHUE MIICKOMUTAONINX U
ntui. [lpunnun kimoyeBoro apomopdo3a. OcBoeHue OECIIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO BSpaM’ U MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KallHO30il... OOmas xapakTepucThka KiuMara U
reoJornyeckux mnpoueccoB. [losBiieHNME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro ycloBUs'Y BAMSHNUE HAa ra30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSL, —43KOJOTHUECKHE KPUZUCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMHpaHuil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €rO
ocobennoctu. [Ipobrema coxpanenust 6GuopasHo0Opa3us Ha 3emiie.

CoBpeMeHHass cuUCTEéMa opraHumdeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpaiuu

[Toptpetsrn®s Penu, JI. Cnammanuanwy, JI. Ilactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuisl u cxembl: «Cxema onbita @. Penny», «Cxema onsbita JI. [lactepa no
M3YUYCHUIO, CAMO3ApOXKICHUs XU3HW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl ™y HEOPraHUYECKO  3BONIOLUN»,  «['€OXpOHOJIOrMYecKass  IIKajay,
«Hauafpible 3Tarbl OPraHUYeCcKO IBOMIONUNY, «CxeMa 00pa3oBaHHS dYKapHOT
nyTéM eumoOunorenesa», «Cucrema KuBOW mpupoabl», «CTpoeHHue BHUpPYCay,
«Apomopo3sl pacteHuit», «PunnoUTH», «OIHOKJIETOUYHBIE BOJOPOCIH,
«MHuorokiieTounble Bogopociam», «Mxw», «llanmoporaukm», «l'omocemMeHHbIE
pactenus», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «ApomMopdossl KUBOTHBIXY», «lIpocteiimmey, «KumedHomnomocTHbIEY,
«ITnockue YEpPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Maekonuraromue», «Pa3Butne Ku3HU~ B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKOU dpey, «PazBuTue Ku3Hu.B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne »Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOIWICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMU
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKUBOTHBIX, Yy4Yesla ,MNTHILw U 3BEpEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MoJCIUPOBaHUE  ONBITOB
Muiepa—FOpu 1o n3y4eHn0 abMOTEHHOTO CHHTE3a OPPAHNYCCKUX COCTMHCHHUHN B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «l3yueHue M ONKHCAHUE MCKONAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHue ‘O@COOCHHOCTEN CTPOCHUS PaACTECHUI
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre, 0COOEHHOCTEN CTPOCHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eJ10BEKA— AHTPOIIOT eHe3

Paznenbl 1 3agaum aHTpONOIOTUU. METO 1Bl aHTPOIIOJIOTHH.

CraHoBIICHHE TPEICTABISHUMN “0° MPOUCXOXKAECHUHN YeEJIOBEKa. PelnrnosHeie
BO33peHus. COBpEMEHHbBIEC HAYYHbIE TEOPUH.

Cx0ACcTBO yenoBeKa ¢ KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, IMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noseAeHYeckre. OTANYMS YETTOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX ¢ HUM“HPHW3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHo1ieHHE OMOJIOTMYECKUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOQBHBIC CTaauu aHTporioreHe3a. PaHHuEe uenoBeKooOpa3Hble 0O0E3bSIHBI
(MPOKOHEWIBY) ¥ paHHUE MOHTHUIBI — OOIIUE MPEIKH YeT0OBEKOOOPa3HBIX 00€3bsH U
mo/ieid. ABCTpaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YenoBek yMenbli, MepBbie
W3LOTOBACHUS OpYyAUM Tpyla. YenoBeK NMPpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a “ mpenensl  Adpuku. YenoBek reiaenpOeprckuii —  0oOmMMM  MpesoK
HEAHJEPTAJIbCKOTO YEIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIFOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHBbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasneoreneTrka v najieOreHOMHKA.



OBOMIONMS COBPEMEHHOTO 4elOoBeKa. EcTecTBEHHBI OTOOpP B MOMYJISLIHSIX
yenoBeka. MyTalnMoHHBIH mporecc M noaumMopusM. [lomymsimoHHbIe BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatue o pace. bonpmme packl: €BpOREOUIHAS
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAlIbHAS), MOHTOJOUIHAS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelQBEKa “HO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTEIBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYIKAIOUIEH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB! Ha', mopdoioruio u
(PM3HOJIOTHIO YETIOBEKA.

MexauciuIuiMHapHble  MeToAbl B (GU3HHEekOW  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS ,, U MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJsUui. bruoconnanbHble HEeCHEN0BAaHUSA MPUPOJABI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOIOTMYECKOT 0| €OLIMATIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapBun, JI. Jluku, S44. Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToibl aHTPEIONIOTUNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBexkooOpa3Hble 00€3biAHBY, KCKEJIET YeIOoBeKa M CKEJEeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BUKYLIHUE CUIIBI AHTPOIIOTEHE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcrpaiionuTek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOIAIIMIY, «JleHUCOBCKIN YyenoBek» «Heannepranpupn, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJIOBEKA», «Pachl yenoBeka.

O6opynoBaHue: MWIDKH OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB _ YEieBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTUYECKUMH | 1 OUOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJIOBEKa,
¢doTtorpadun HaXOHOK-UEKONMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yepena 4eaoBEka /M depera IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOAEIIA TOpCa MPEAKOB YeJIOBEKa.

JlaGopaTophnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJI0BEKa, CBABAHHBIX C MPSIMOXO0XKICHUEM).

IIpakrnueckas padora «/3yyeHre SKOJIOrMYeCKUX aJalTallil YeIIOBEKay.

TemMa' 6. Jkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HA/IOPTrAHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre u pazBuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
9K0J10TuU. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. [loneBbie HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOPHU:
npupojHble W JabopatopHble. MonaenupoBaHUE B JKOJOTUHA. MOHUTOPHHI
OKpY’KaIoIIEN Cpeibl: JIOKAIbHBIN, peTUOHATBLHBIN U TJI00ATBHBIIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1 4YEJIOBEKa. DKQJIOTrHY¥ecKoe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€M YENOBEYECTBA C MPUPOJoH. DopMupoOBaHUE
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEICHMS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepiios, 2. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metogbl 9Konoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOIIEN CPEIbI».

JlaGopaTopHuasi padora «3yuenue METO0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUSA

DKoJIorHYecKre (PaKkTopbl U 3aKOHOMEPHOCTH ux nerctus. Kimaccupukanms
HKOJIOTHYECKUX (DAKTOpPOB: aOMOTHUECKUE, BUOTHYECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJiorHueckXx ¢akropos. lIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOETH,” DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBl.

Abuotnueckue ¢pakropel. CBer 'kak sKkonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO/CIIEKTPa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX I1Q. QTHOIICHHIO K cBeTy. CHUTHAJIbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak 3konorumdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxuocTh “Kakwakonorudeckuii ¢daktop. Ilpucrnocobnenus pacteHuil K
noJiepaHuio BoJgHoro OanmaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl 00WTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs . “OAMOYBEHHAs, BHYTpUOpraHu3MeHHas. Du3uKo-xumMuyeckue
0COOEHHOETI* cpell oOuTaHusi opranu3MoB. [IpucrnocoOiieHus OpraHU3MOB K
YKU3HH' B Pa3HBIX Cpellax.

buonornueckue putmbl. BHemHue W BHyTpeHHHE pUTMbL. CyTOYHBIE U
rofidynbsie puTMbl. [IpuCnocO0IEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIOBUM KU3HU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
JKuznennble pOpMbI pacTeHUN: AepeBbs, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOUOHTHI,
re00OUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMoTMYecKuX — B3aUMOACHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, Koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpodrueckue
B3aUMOJICUCTBUS  (Tommueckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanud. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpau

Tabmuubl U cxembl: «IDKkonorudyeckue QaxTopb»y «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K*€BETY», «TemnokpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DUBHEAOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHUS OpPraHU3MOBY, “«buojormyeckue puTMBI»,
«Kuznennole  Qopmbel  pactenmity, «KusHeHHple GOpMBI  KUBOTHBIXY,
«3JKocHuCcTEMa MIMPOKOJIUCTBEHHOIO Jiecay, «DKoCrucTeMa XBOMHOro jiecay, «llenu
NUTaHUSY, «XulHuuecTBOo», «llapazutismy», *«KoukypeHuus», «CumMOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUNW M KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSIHUIO Pa3IUYHBIX OSKOJOTUYECKUXy, (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHbBIC PACTCHIS, repOapuu U KOJUICKIIMH TEILJIOJIFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMHUBBIX, PaCTEHUH, Uydesia MTHUIl U 3Beped, repOapuu
pacTeHull, OTHOCSIMXCA K rurpoduraM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, \KOJIJIEKIIMKA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapuu M KOJUICKLIMU 4 pacTeHUN ¢ >KUBOTHBIX, OOJIAAIONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKITUU PACTCHU=I )KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUAGEBYIOMMX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUN OpPraHU3MOB K
BIIMSIHUIO CBETa.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSHUIO EEMIIEPATYPhI».

JIaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IK0/10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonynsiust  Kak
Ouonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKux 6ApbEPOB U
0COOEHHOCTEH OMOJIOTHH BUAOB B (JOPMUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII pPOeTd,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCICHHOCTH TQUYILLNU.
JvHaMmuka nonynsiuuu U €€ peryyanus. bHoTHYecKui MOTEHUHA [IIOMYJSIUN.
MopenupoBaHue TUHaAMHUKH NOMyIsiUud. KpuBble pocTa YNCIEHHOCTU TOWYIISLNHN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: pPoib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATET M BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKOl Huile Bujaa. MecTtooOuraHue., MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kxak cucrema nomyisinui. Apeansl BUAOB. “BHIbI U HMX >KHU3HEHHBIE
CTpaTEruu. JKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUTPaldi/ KUBOTHBIX. buoiorunueckue
WHBA3UHU YYKEPOJHBIX BUIOB.

JleMoHCTpanun

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JDKOJOTHHMECKHE XapaKTEPUCTHKU —MOMYJISLIUNY,
«IIpocTpaHCcTBEHHAss  CTPYKTypa . JOOyisaiun», «Bo3pacTHble  NHUpaMUIb
nonyasinun», «CKOpPOCTh  3aC€ICHUSI TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xoneTudeekor numu /. M. XaTunHcoHay.

O6opynoBanue: repdapum,pacTeH, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  paoora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeICHUIO.

Tema 9. Iko10rus C000IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa OpraHu3MoB. buoreHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMu B OMQIIEHO3E.

Okocucrema,_kak” otkpbitasi cuctema (A. Jkx. Tencnu). dyHKMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TeuBbl u Wikl B 3kocuctemMax. KpyroBopor BelIEeCTB U MOTOK SHEPTUH
B DKOCHETEME.

(OcHOBHBIE  TOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKQAQTHYECKUE TUPaMU/IbI YK CEN, OMOMAaCcChl U SHEPTHH.

Jlunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HarlpaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe coobmiectBo. buopasnoobpasue u moaHoTa KpyroBopoTta
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopet U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpPONOre€HHBbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pasguaus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU IKOCHCTEMaMHU.

YpboskocucremMbl. OCHOBHBIE KOMIIOHEHTHI YpOOIKOCHCTEM. Fepojckas
dbiopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buosormdeckoe wu
XO03MCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocucteMax. Ponb kackadHozo 3ghghexkma u 6u008-20upkamoepos (Kiouesvix
61008) 6 yHKYuOHUposanuu sxkocucmem. IlepeHoC SHEPIHU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOBsHOTYJISIIUN U SKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3/ICUCTBU:

Mexanuzmoi 8030elicmeus 3aepA3HeHULL_ ", DA3HbIX Mmunos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS S AHMPONO2EHHO20  8030€UCMBUs.
MeTo10510THsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX SKOCUCTEM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl: «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCETeMe», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (MacTOMIIHAS,WJICTPUTHAS)», « DKOJIOTHUECKas TUPAMHIA YUCEID,
«IKonoruyeckas mupamuia ‘OUOMaCChly, «IKOJIOTHUYECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «llepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KocucreMa 03epa», «ArpoueHos», «KpyroBopor BEmIECTB U MOTOK
SHEPIruM B arpoiieHose», «lIpumepsl ypOoIKOCUCTEM.

O6opynoBan#ie: repObapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapri KYIBTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HSKOCHUCTEMBI.

IIpakTHueckas padora «3yueHue u onvcanue ypooIKOCUCTEMBIY.

JlaGoparopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOI'MX B PA3HBIX SKOCHUCTEMAX).

IKCKYpeHust «IDKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
CJILHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpCcUsi «IKCKYpCUsl B arpodKOCHUCTeMy (HaA MOJje WM B TEIUIMYHOE
XO0341CTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIiIH, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJIA KM3Hb. Pa3BuTHe npezacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctan. KuBoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdepnl. OcoOeHHOCTH OMOCHEPDI Kak
ri00abHOM PKOcUCTeMBbI. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE LUKIBI (Yriiepoaa, a3oTa). PUTMUUYHOCTE=sBIICHU
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIC OWOMBI CYIIIH:
TYyHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BRICOKOTOPhs. KilnMmar, pacTUTeIbEsIi U )KUBOTHBIM
MHUp OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PeCYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emimn, «KpyroBopoT azora B mpupone»,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT KuCIOpoJa B MPUPOIEH,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBbI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Emelranubiii gec», «ILInpokoIuCTBEHHBIM
aecy, «Cremnby, «CaBanHay, «IlycTeiI g« T poninueckuii gecy.

O6opynoBaHue: repoapuu paCTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMU KUBOTHBIX.

Tema 11. YesnnoBek u oxkpykaromnias cpeaa

DKOJIOTUYECKHE KPHU3HUCHL W/ MX MpPUYMHBL. Bo3geicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne BO3AymIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa, BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MEHeHre KiinMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTEILHOTO W*9KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBL.
Kpacabsle kHuru, o, Ocobo oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE MTAPKU.

OcCHOBHbIC MPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA W MPUPOJIBI.
PannonanpHOe, MNpPUPOJIONOJIB30BAaHUE UM COXpAaHEHHE  OHMOJIOTMYECKOTrO
pasHooOpagus 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3K€0B.OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TTOCIEACTBHS.

Pa3BuTne METONOB MOHUTOPUHTA Pa3BUTHUS  OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmMOoCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvle unpopmayuonuvie cucmemvl, obecneuusaowue O00CMYn K
ungopmayuu no  COCMoOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoOBbl



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3emMHvIx IKOCUCTEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHe  atMocdepb»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue MouBb», «llapHUKOBBIH  3DPerT», "=« Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BNOJIOTN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
OOyYalONIMMHUCS TPOrpaMM  CpPEIHEro O0OIIero o0pa3oBaHUs: wJHYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOLPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE O0YUYUOLIMMUCS POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIQ, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haiuuue momusayuu  K'. 00ydeHUI0O  OHOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKeHWid JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAMIIUHM 4 pa3BUTUS OUOJOTUYECKOTO
3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YUYaKIIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMH +y6TAaHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haluyue  NpasoCO3HAHUs  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI CEPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHKS HPOTPaMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCHUTATEHALHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULIUOHHBIMUA POCCUIUCKUMU CONUOKYIBTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUaMU U HOpPMaMH
MOBEJICHUSI W CHOCOOCTBYIQT MPoOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHSA, BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBaXKEHUS K 3aKOHY U “HPaBOIOPSAIKY, YEJIOBEKY TPpyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHMS, 'QCPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTQHALUMOHAIBHOTO Hapoaa Poccuiickoir denepainuu, npupoae u
OKpYXarolIen cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPasKaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTalUuM,, TMO3UTHUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUUHAQHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA "M, OMBITA JAEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpaBIICHUI
BOCIHUTATEIBLHON NESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TPU CO3IAHHMN
y4eOHBIX MPOEKTOB, PEIMIEHWN y4eOHBIX W TO3HABATENIBHBIX 33744, BHITIOJHCHUN
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 10 OTHOIICHHIO® K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU [I@HHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOFO BBINOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3aJad,, YBAKUTEIbHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB TMpU OOCYKJICHHU .CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKON ACHTEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM FpaXXTaHCKOU HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapOMy, YYBCTBa OTBETCTBEHHOCTH IMEpe]l
PonuHoM, ropmoctm 3a cBOM Kpad, CBQIO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBHOT O Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPONHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
JNOCTHKEeHHUSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/JIE;

CIIOCOOHOCTh OLIEHMBATh# BKJIAA POCCHUICKUX YYEHBIX B CTAaHOBJIEHUE H
pa3BuUTHE OWOJOTHUH, TOHUMAHUS , 3HAUYCHUs] OUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA'M COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €r0 CYNb0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

chopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYyallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUECHTHUPYACh HAMOPATHLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBEECTBEHHOE OTHOIICHUE K CBOUM POJUTEISAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpagdUsaMu Hapo10oB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

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

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro 00pa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpaBWil U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryigpHas wQundyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH TPAaBUJI HWHIWBUAYAIBHOIO % U, KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalHsIX, YTPOKAIOIINX 310POBBIO U KU3HU JIFOACH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX HMPHUBBIYEK (YIOTPEOIICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIECHHOCTU MacTEpCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOMW JEATENBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

UHTEpPEC K pa3IinyHbIM cdepam, JIpodPeccnoHanbHON e TENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOP Oyaymed mnpodeccun H  pealn30BbIBAThH
COOCTBEHHbIE KU3HECHHbIEC TIIaHBT;

TOTOBHOCTh M CIIOCOQHQCTH, K OOpa30BaHHIO MU C€aMOOOpPa30BAHMUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYeCKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH LEIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBILICHHE “syPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHHE OIbITa
IJIAHUPOBAHUS “WIIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOUIEH CPEIbI;

OCO3HaHUE TI00aTbHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
peLIeHHS;

CIIEEEOHOCTh UCIOJIb30BaTh MPUOOpPETaeMble TPH U3YYCHUU OHOJIOTHH
3HaHWS W,/ yMEHUS TIPU PEIICHHH TPoO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
NpUPOIONOIb30BaHUEM  (COOJIOICHUE  TpaBW  TOBEACHUS B TMPUPOJE,
HaMpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
BKOCHCTEM, OHoChepsl);

AKTUBHOE  HENpUITUE JCUCTBHUM, NPUHOCIIIMX BpEI  OKPYKAKOLIEH
{IpUpOJTHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE HKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUIN U MPEIOTBPAIAT UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYphI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HAIpPaBJICHHOCTH, YMCHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHON
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN NIEATETbHOCTH SKOJIOTUYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIELO COBPEMECHHOMY
YPOBHIO Pa3BUTHUSL HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJHMKYIBTYPHOM MUPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOW M YHUTATEJNBbCKOM KYJIBTYpPHI Kak CpelcTBa
B3aMMO/ICHCTBUSI MEXK]Ty JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CIEeNU(PUKA OWOJOTUH KaK HAyKH,w.0CO3HAaHUS €€ POl B
GbopMHpOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINLICHKS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHusT 00 OKpYXKaloleM MHPE KaK OwCHMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu MnpodaemM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOMOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTHS, MEIUIIMHBI, CO3/aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX PEUIAEh/ pPECYpCHbIE MPOOJIEeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOKCKA MyTEeHl BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K/ YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIHLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX 'PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTby B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IENIIX
MOBBIIIIEHUs  OOIIel  KYIbTypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHON IPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3yUYCHUU OUONOTHM,

MOHMMAHHUE, CYIITHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SBJIGHUI OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JIeJaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HA OCHOBE HAay4yHbIX (akToB U
MMEIOLIWXES HAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENIBHO HCIOIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelueHUst MpOo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO M HCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
CaM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpenMeTa «brolorusy
BKJIIOYAIOT: 3HAYUMbIe JUISI (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYJAIOIIAXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKaroIIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJ0B TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, JIBJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (DaKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCcClieIOBaHUE,  HAOJIOJICHUE,  WM3MEpPEHHE, OKCIEPUMCHTw, U  ApYrue);
YHUBEpCAIbHBIC Yy4YeOHBIC JEUCTBHUS (TIO3HABATEIBHBIE, % KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (hOopMHpPOBAHKE (GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMH OOyYaloUINXCcs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  yYHUBEpcajbHble! yueOHble JEHCTBUS B
ITO3HABATEIIHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTAM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEIbHBIC
YHHUBEpCaJbHbIC yueOHbIE AEMCTBUS, KOMMYHHKATUBHbBIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIATUBHBbIC YHUBEpPCANbHBIC Y4YeOHbIE JIEHCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MertanpenMeTHble PE3yJIBTaTBI+OCBOCHHSI MPOrPaMMbl CPEIHETO OOLIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCATbHBIMHU y4eOHBIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKUE AeiiCTBUS:

CaMOCTOATENLHO  (OPMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €EBCECTOPOHHE;

UCITIOJIB30BaTh/ [IPY OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJIEHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOrMYECKUX HOHATHUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IpYT MU MTOHATUSMH);

ONpPEeACISITh LEIU JEATEIbHOCTH, 3a]aBas NapamMeTpbl W KPUTEPUH HX
JNOCTHXKECHUSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

HCHOJIb30BaTh OMOJOTUYECKUE MOHATUS IS 0ObsICHEHUS (DAKTOB U SIBJICHHIM
YKUBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
@HAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B pPaccMaTpHUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iHUHBIX
UH(GOPMALMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMCHOLIUXCS
MaTepHaIbHBIX U HEMAaTEePHUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IESATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIBTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBaTh M  BBINOJMHATH pabOTy B  YCJIOBUAX " PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aHMMO/ICHCTBHS;

pa3BUBaATh KPEaTUBHOE MBIILICHHE IPU PELICHUN KU3HEHHBIX, POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKON U APOCKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHusi MpoOjeM, CHOCOOHOCThIOws U  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHUsI MPAKTHUCCKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh pPAa3jMuHble BUABI JCSITEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWSA, €ro WHTEPIpETAINH, MNPEOoOPa3OBAHUIO M TPUMEHEHHI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH Y4COHBIX M COI[MAIBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIIAEHHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh W (opMyaupoBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BATEIbHON
NESITEIbHOCTH U )KU3HEHHBIX CUTYaIIwsIX;

BBISIBJISITh NPUYMHHO-CJIGACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pELIeHMs, HaXOAMTh apTryMEHThl i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UpOBaTh _IOJYHCHHBIE B XOJE€ pCEIIeHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIGHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

yMETh IHEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KUZHEIGATCIHOCTH;

yMeTh HHTErpUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOIEMBI U 33729, JOMYCKAIONIHE aJbTePHATUBHBIC PEIICHUSI.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
flocobusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OLICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METObI MPHU_IIOUCKE W
oTOope Ouosornueckor MHGoOpMaIi, HEOOXOAUMOM ISl BBHIITOJIHEHMS YUeOHbIX
3aad;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHNS PA3IMIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO ~ BBIOMpPATh  ONTUMAIBHYIO  (OPMY $JIIpEACTABICHUS
ounosiornyeckor nHpopmaruu (cxemMbl, rpauku, TuarpaMmbl, TaOIUIIBI, PUCYHKU
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE (CPeACTBA Tpu paboTe C
Ouonornyecko MHPOpMaLUEH: TPUMEHATH XUMMUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJIBI, (HOpMYJsi, ‘@00peBuaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  PACHO3HABAHWSA W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUue YHHBEPCAIbHBIMM, KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBIIATH KOMMYHHUKATHH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIM JIMCKYCCHUU HOWCYIIECTBY 0OCYykaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JPYTHX y4aCTHUKOB
JManora Wik JUCKyCCUH );

pacro3HaBaTh | HEBEpOaJbHBIE CpEACTBA OOIICHHs, MOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKQB,wHPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSATYATBKOH(PAUKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS NPYTUX JIIOJEH, MPOSBIIATh YBAKHUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOppEKTHOU opme hOpMyJIUPOBATH CBOU BO3PAYKEHHUS;

pa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX,.CPEJICTB.

2) CoBMeCTHAsl IeAITeJIbHOCTD:

HOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBUIYaJIbHON
pPadOTHI IPU peIICHUN OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
TIPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)IOTO YJieHa KOJIJICKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JECATEIBbHOCTH, OPTraHU30BBIBATH s U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITh IUIAH JCHUCTBHId,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pE3YAbTATHI
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KaXIOIO y4YaCTHHKAa KOMAHIbI B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHMBATh HUIAEW C MO3ULUAM HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IOBEAEHUEG™ B PA3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJasaTHBHbIMWACHCTBUMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS UL, BBIABICHUS MpoOJIeM M HX
pElICHUS B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHXy 3HAHUI 1IEJIEBBIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IMOCTYIIKAX I10 'OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOTHHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATE*COOCTBEHHBIE 331a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTYaLUsIX;

CaMOCTOATENIHO ~ COCTABIBITH ““IUJIaH  PELICHUS MpoOJIeMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 y4e0HOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUYTECHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NTPUOOGPETEHHBIN OTIBIT;

c1ocoOCTBOBATh “(POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CaMOROHTPOJIb:

JIaBaATb 'OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATE/COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAZICTh  HABBIKAMM  TO3HABATENBHON  peduieKCMH  KakK  OCO3HAHMS
COBEpMIACMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HUX pPE3YJIbTATOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUH Uil OLUEHKH CHUTYyalluH, BhIOOpa
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTarOB
JEATEIBHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINA3E pE3YIIbTATOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOI'0 YEIOBEKA.

IHHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3YNBTATBl OCBOECHMS COJACPKAHHS Y4eOHOro Ipeamera
«buonorusi» Ha yriayOJn€HHOM YpOBHE OpHEHTHPOBAaHBI Ha OOECIedYeHHe
npodUILHOTO  OO0y4YeHHs]  OOYydYarOIIUXCS wOuogornu. OHH  BKJIIOYAIOT:
cneuurduueckue st ONOJIOTUY Hay4uHble 3HAHKS, YMEHUS U CIIOCOOBI IEUCTBUI 1O
OCBOEHUIO, UHTEPIPETAUN U NpeoOpa30BAHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JMYHBIX YUYEOHBIX, @ TAKXKE B
peanbHbIX KU3HEHHBIX CUTyalusx. [IpegMerHpie pe3ynbTarbl MPEACTaBICHBI 110
rojiam U3y4eHwusl.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buosorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU /O MeCTe€ U pOJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHpPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOAbI M  PEIIEHHH NpoOJieM  palHUOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, O BKIIaJle POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoIoruy;

BJIaJCHUE CUCTEeMO OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAralouie OUOJIOrMYeCKUe TEPMUHbI M TOHSATHS (JKU3Hb, KIIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M DPAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounas Teepus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencreeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o wueHrtpax
MHOTQOOPasusi M  NPOUCXOXKAEHUS  KYJIbTYPHBIX  pAacTeHUM),  3aKOHBI
(enuHOOGpa3usi MOTOMKOB NEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHCTOTHl T'aMeT,
He3aBUcuMoro HaciegoBanuss [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HaCJIeICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMIUIEMEHTapHOCTH);



BJIAJICHUE OCHOBHBIMH METOJaMU HAy4YHOTO TIIO3HAHMS, HCIOJIb3yEeMbIX: B
OMOJIOTMYECKUX UCCIEJOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, U3MEPCHUE,
HaOJIFOICHNE, DKCTICPUMEHT);

yYMEHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM' 4HCIIE
OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPPAHOB U CHCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKA, IIPOIIECCOB JKU3HEAGSITCIHHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOLIECCOB: 0OMEHa BenlecTB (MeTaboIM3M), MPEeBPAICHUSI{OHEPEUH, OpPOKEHUs,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHES3A U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, NOCTIMOPHOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  ©OpEaHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCA, NCKYCCTBEHHOLO ‘0T00pa;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEKAY OpraHOMJaMH KIETKH U HX
GYHKIHASIMH, CTPOCHHEM KJIETOK Ppa3HBIX TKaHeW W WX (QYHKIUSIMH, MEXIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pacTeHWH,' )KMBOTHBIX M YEJIOBEKa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXIY STallaMu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOTO HHUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHs, PEHOTHINIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISABJIATH OTIMYMTCIIBHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHuM, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh’ COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsi JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHISCKUEC 3aa91, BBISBIISITh IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UcCCrieyeMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI U TIPOTHE3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padoThl, COOIHOIATH
npaBuIa Mpy padoTe ¢ y4eOHBIM 1 1a00pPaTOPHBIM 000PYTOBAHHUEM;

YMEHHUE " BBIJIBUTATh TUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencTBamy, ™ GopMyIupysl 1elb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
PE3YJIBTATHI U IeNIaTh BHIBOIBL;

YyMEHHE y4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIOrHw,
DKOJIOFMU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U
IyOJWYHO  TPEACTaBIATh  TOJYYCHHBIC  pPE3yJbTaThl Ha  yYEHUYECKHUX
KOH(DepeHIusIX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmacTh  OMONOTMM M MEIWIHUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE



OILUIOIOTBOPEHUE, HANPABIECHHOE M3MEHEHHE I'€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHaIbHON
NESATEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHApNH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBOM MPOMBIIIIIEHHOCTH, YIIyOIsITh MO3HABAFCIIbHBIMN
WHTEPEC, HAIIPABJIEHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IPOJOJDKEHNE OHOJOrMYecKoro oOpa3oBaHMs B  OpraHu3alusX CpEeIHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 11
KJlacce NOJDKHBI OTPAXKATh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POIH*OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOM+ €CTECTBEHHO-HAYYHOU
KApTUHBI MHpa, B IIO3HAHWHW 3aKOHOB IPUPOABL, M, PEUICHUH SKOJIOTUYECKUX
npo0bjieM 4YelnoBeYecTBa, a TakKkKe B PEIIeHHH  BOIPOCOB PALMOHAIBHOIO
IPUPOAOIIONB30BaHUS, U B (DOPMUPOBAHUH [{EHHOCTHOI'O OTHOILIEHHS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKU% U 3apYOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHME BJAJETh CHUCTEMOW OHMOMQIMYECKHUX 3HAHMUN, KOTOpas BKIOYAET
ONpe/eNieHus] U TOHMMAaHHE CYIIHOCEU, OCHOBONOJArarmolmux OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHI, SKOCUCTEMa, Ouocdepa), OHOIOrMUYECKUE TEOpUHU
(aBomonronHas teopust Y. J{apBUHa;"CUHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — o nyTsx W HanpasieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHUYeckoro paBHoBecus [[x. Xapaum m B. BaiiaOepra,
3apoabiieBoro cxojacteay K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON mHpaMUfibly, 3Hepruu), runoressl (runore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJ@JeTs’ OCHOBHBIMM  METOJAAaMM  HAy4YHOIO  IO3HaHMS,
UCIIOJIb3YEMbIMILB_OUOTOTHYECKUX UCCIIEIOBAHUSAX KUBBIX O0BEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, IKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKM aHTPOIIOICHHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE “BBIJICIATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
IKOCUCTEM, I Onocdepbl, CTaOMIM3UPYIONIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, AJUTONaTPUYECKOTrO " CUMITaTPUYECKOTO
BU1000PA30BaHNUs, BIAUSHUS ABMOKYIIUX CHJI SBOJIOLUMU HA T€HO(POH]I OIS,
PUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HaIllpaBICHUN
SBOJIFOLIMU, KPYTOBOPOTA BEIECTB U OTOKA 3HEPIMH B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aMMOCBA3M MEXAY MPOLECCAaMU HBOJIIOLUH,
NBIKYILIMMHM CHJIAaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YMEHUE  BBISIBISATH  OTJIMUWTEIbHBIE  TPU3HAKK  KUBBIX  CHCPEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOWTaHWs, a0MOTHYECKUX M OMOTHICCKUX
KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIeCTBax,
AHTPOTIOTCHHBIX N3MEHEHHUN B YKOCHCTEMAax CBOCH MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOFHIECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKAa3aTeIhCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPE/Ibl QOUTaHUS, CAMHCTBA
YEIIOBEYECKMX pac, HEOOXOAMMOCTH COXpaHEHHsI MHOToOOpa3Wsi BHIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEITOBEUCCTBRA;

YMEHHE peniaTh OMOIIOTUYECKUE 3a]]a4H, BBISBISATH IPUUHHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTHYECKUMH TPOIIECCaMU' SIBICHUSMH, JIEIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIBTaTOB;

YMEHUE BBIMOJIHATh JIA0OpaTOpHbIE M TMpaKkTHYecKue padboThl, cOOI0IaTh
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTopHEIM Q00pYI10BaHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS IETb HCCICIOBAHUSN, aHATU3UPOBATH ITOTYUCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOBL;

yMEHHUE Y4YacCTBOBaTh B Yy4eOHO-HECIICHOBATEILCKON paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOJUMOM Ha /a3e IIKOJbHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOMYYCHHBIC  pE3yJbTaThl Ha  yYEHHYECKHX
KOH(epeHUusX;

yYMEHUE OlIEHUBATh TUIOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUAX M CIOCO0axX MpeaoTBpaIleHUs
ri1o0aabHbIX H3MEHEHUH Bionocdepe;

YMEHHE OCYILECTBIITH OCO3HAHHBIN BBIOOP Oyaymied npodeccuoHanbHOM
NEATETLHOCTH B 00JIACTH ©UOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHHMS, MEAUITMHBI,
OMOTEXHOJIOTUH, TICHXOMOTUH, BETEPUHAPHH, CEIHCKOTO XO35SHCTBA, MHUIICBOU
MIPOMBITIIUICHHOCEH,/ YITTyONATh TI03HABATENbHBI WMHTEpPEC, HaIMpaBJIECHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIICH Tpodeccmrt W MPOJOKCHHE
OMOJIOTHYECKOTO |00pa30BaHUs B OPTaHU3AIUAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIETO QOPa3oBaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

buonorus xak HayKa

JKuBble cucTeMbl U UX HU3YUCHUC

buonorus kiaetku

KoauuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue .

padoThI

0.5

L

DJIEKTpOoHHbBIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe PecypChl

https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/

XnMmuueckas opraHu3anyst KJIETKU

10 1

https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/

Crtpoenue n'yHKIINN KISTKH

https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/

OOMEH BeIECTB U NMPEeBpallleHUe SHEPTUU
B KJICTKE

https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/




<

Hacnencreennast ungopmanus u
peanusanus €€ B KIIETKE

0.5

JKU3HEeHHEBIN IUKIT KIIETKHA

10

Crpoenue U pyHKIIUN OpPraHU3MOB

PasmHoxenue u Ppa3BUTHUEC OPraHU3MOB

17

1.5

mgqurok.l ru/library/biology/
%% https¥résh.edu.ru/subject/5/10/

https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/

https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/

11

L
I'enetnka — HayKa 0 HaCJICACTBCHHOCTH I/I\
HU3MCHYUBOCTU OPTraHN3MOB

0.5

https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/

12

y

3aKOHOMEPHOCTH HaCJ%Hocm

10

https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/

13

s‘ 1 USMCHYHNBOCTHU

https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/

3

CHCTHKaA 4CJIOBCKA

0.5

https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/
http://medbiol.ru/

)
@’ﬁ




15 Cenexiust OpraHu3MOB 4 1
'\\ https*#urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/10/
16 BbuorexHonorusa nu cuHTeTHYECKas 4 ttps://content.edsoo.ru/lab/
Oouonorus Q http://medbiol.ru/
O https://urok.1c.ru/library/biology/
17 PesepBHoe Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10
T[TPOTPAMME 102 “O 13




11 KJIACC

KoaudecTBO 9acoB
HaumenoBanue pa3aesioB U TEM

JyekTpoHHbIe (HU(pOBLIE)

Ne n/m Konrpoubusie IIpakruyeckue
NPOrpamMMbl Bceero o0pasoBaTe/ibHbIE PECYPChI
padoThI padoThI I
' https://resh.edu.ru/subject/5/11/
3apoKICHUE U PA3BUTHUE IBOJIIOIMOHHBIX 4 | https://content.edsoo.ru/lab/
NpEICTABIECHNN B OUOJIOTUH http://medbiol.ru/
e N https://urok.1c.ru/library/biology/
i https://resh.edu.ru/subject/5/11/
MUKPOIBOJIOIHS U €€ Pe3yIbTaThI 14 2 https://contgnt.edsoo.ru/Iab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/11/
MaKpOSBOSTIOLI 1 & pesyIhTaThI 6 https://contgnt.edsoo.ru/Iab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/11/
[IpoucxoxaeHue u pa3BUTHE KU3HAHA https://content.edsoo.ru/lab/
15 15 .
3emite http://medbiol.ru/
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/11/
[IpoucxoxaeHue yersoBeka — https://content.edsoo.ru/lab/
10 1 )
AHTPONIOTEHE3 http://medbiol.ru/
https://urok.1c.ru/library/biology/
DKoIOTHsf —*HayKa O https://resh.edu.ru/subject/5/11/
BSaUMOQTHOIIECHHUAX OPraHu3MOB U 3 05 https://content.edsoo.ru/lab/
HaJlOpPraHU3MEHHBIX CUCTEM C ' http://medbiol.ru/
OKpYKarolIeii cpeoit https://urok.1c.ru/library/biology/
Opranusmel 1 cpeia OOUTaHUs 9 15 https://resh.edu.ru/subject/5/11/
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DKOoJ0Tus BUAOB U NOMYJISALHNA 9

10

11

12

OBILEE KOJMYECTBO q@B 10
[IPOI'PAMME

DKOJIOTUd COOOIECTB. DKOJIOTHUECKUAE 12

CUCTCMBI

buocdepa — riodanpHas sKocucTeMa

YenoBek u OKpYyzKaromas cpeaia \‘ O

Pe3epBHOE Bpems \p 8

102

«’&\e\

’&60
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7.5

A

https://resh.edu.ru/subject/5/11/
ttps/content.edsoo.ru/lab/
http://medbiol.ru/

https://urok.1c.ru/library/biology/

https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/
http://medbiol.ru/
https://urok.1c.ru/library/biology/




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus, 10 xknacc/ Ilaceunnk B.B., Kamenckwnit A.A., Pyomos A.Mu
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3natensctBO «IIpocBenienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A"M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o011e¢tBo
«3natensctBO «IIpocBenienme»

METOIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJLS

baysp 3.C. Teoperuueckas 6uonorus / 3.C. baysp; Coeteautipum. FO.I1.
I'omukoBa; Berym. cr. M.3. bayap. — CI16.: Poctok, 2017. — 352 c.
bensicoBa H.A. buonorusi: Yueonuk / H.A. bensicoBa: +— MH.: Beiuiimas
mk., 2017. — 443 c.

bensicoBa H.A. Mukpoouonorusi: Yueonuk /*H. A, bensicoBa. — MH.:
Brimmiimas mk., 2017. — 443 c.

bproxanoB A.JI. MonekynsgpHas MUKpOOUONOTHs: Y4eOHUK 1715t By30B / A.JL.
bproxanos, K.B. Pribak, A.U. Hetpycos. = M.: MI'Y, 2017. — 480 c.
BopoObeB A.A. OCHOBBI OMOJIOTUN, MEKPOOMOIOTUNA U UMMYHOJIOTHH:
VY4eOHUK 1)1 CTYICHTOB cpeaHero fipodeccronansHoro oopazosanus / B.B.
3Bepes, E.B. bynanosa, A.A. BopooOres; [lon pen. B.B. 3sepes. — M.: U1
Axanemus, 2017. — 288 c.

BopoObeB A.A. OcHOBBI MUKPOOHOIOTUY 1 UMMYHOJIOTHH: YUEeOHUK IS
CTYJIEHTOB CpeaHero npodeccuoHanbHoro oopasosanusi / B.B. 3sepes, E.B.
bynanoBa, A.A. BopoObeB; Ilon pen. B.B. 3Bepes. — M.: U1l Akanemus,
2018. — 288 c.

["opoxosa C.C. OcHoBbl 6Hosorun: YuedHoe nocodue / C.C. 'opoxosa, H.A.
[Tpoxonenko, H.B. Kecomanosa. — M.: U1 Axanemus, 2017. — 64 c.
['opoxosa C.C. OeHoBbI MUKPOOHOJIOTUH, TPOU3BOACTBEHHON CAHUTAPUU U
ruruensl: YueoHoe nocodue / C.C. 'opoxona, H.A. ITpokonenko, H.B.
Kocomanosa. —+ My: U1 Akagemus, 2017. — 64 c.

["'opuakoB 3.BsOCHOBBI OHoNOTHUECcKO XUMUK. Y4ueOHOe Tocodue, 2-e U3I.,
crep. — M.: Jlanb, 2019. — 208 c.

Henma-Cuonuikas M.A. O6mias 1 caHUTapHass MUKPOOHOJIOTHS C TEXHUKOU
MUKPOOHQIOTUUECKUX UCCIeAoBaHu: YueOHoe mocooue / M.A. Jleitma-
Cuounurnxkas. — CII0.: Jlans, 2016. — 588 c.

Jxaméynatos 3.M., Pagxabos O.P., Maromenosa V.I'.-I". ®unocodckue
IPeOJIeMbl OMOJIOTMUECKUX U CEITbCKOXO03SUCTBEHHBIX HAYK YUeOHUK. — M.:
Kanon +, 2019. — 335 c.

Honnya A. K. buonorus pazsutus. Yueouuk. — M.: U3narenscto CIIOI'Y,
2018. — 812 c.



XKerynos I'.®., JleontreB J.B., llepbak E.B. buonorus knerku. ®usuko-

XUMUYECKUE, CTPYKTYPHO-(PYHKITMOHAIbHBIE M HH(GOPMAIIMOHHBIE OCHOBBI. —=
M.: Jlenann, 2018. — 544 c.

3axBatkuH 0. A. buonorus nacekomprx. — M.: JIu6pokom, 2021. — 392 C.
NpuaroB A.JI. Xumus Bosibl 1 MUKpoOHoiorus: YueOuuk / A.JI. iBuaToBy
B.1. Manos. — M.: HUL] UHOPA-M, 2017. — 218 c.

Wnxenepnas ouomnorus. Yueonuk / Cyxopykux 0. . — M.: Jlanp,2016. —
360 c.

Kampimesa K.C. OcHOBbI MUKPOOHOJIOTHH, BUPYCOJIOTHUHA U UMVEYHOJIOTHH:
Yueonoe mocodue / K.C. KambrmieBa. — Pu/Jl: @enuke, 2018, %281 C.
Kapaynos A.B. UMMmyHOI0THS, MUKPOOHOJIOTHS 1 UMMYHOLATOJIOTHS KOXKH /
A.B. Kapaynos, C.A. beikos, A.C. beikoB. — M.: BUHOM;204 7. — 328 c.
Kucnenko B.H. Yacts 1. O6mas mukpoOuonorus. B 2:x r#Berepunapnas
MUKpoOunosiorust 1 ummyHosnorus: Yueounuk / B.H. Kucnenko, H.M. Konbrues.
— M.: Undpa-M, 2017. — 624 c.

Kozaps M. B., Cynpsra A. M., ®ununmnosa A4 B.u ap. buonorus. YueOHuk /
Yeoprmes H. B. — M.: Academia, 2017. — 448 C:

Koznosa U. Y., Bonkos U. H., Myctadun A. I'. buonorusi. YueOHuk. — M..:
I'S0TAP-Menua, 2015. — 336 c.

Konecunukor C.1. O6mas 6uosnorus (st cno) / C.U. Konecauko. — M.
KnoPyc, 2016. — 416 c.

KoncrantunoB B.M. O6m1as 6uonorus: ¥yebuuk / B.M. KoncraHTHHOB. —
M.: Akanemus, 2019. — 304 c.

Kopotses A.1. MenuunHckas MUKPOOHOIOTHSI, UMMYHOJIOTHS U
BHUPYCOJIOTUS: YUeOHUK 11 MeauMHCKuxX By30B / AWM. Kopotsies, C.A.
baonues. — CII6.: CnerJInr, 2017. — 760 c.

Kpachukosa JI.B. Mukpo6uosiorus: Yuednoe nocooue / JI.B. KpacHukoBa. —
CIIO.: Tpounkwuit moct, 2017 — 296 c.

Kysnenosa T.A. OOitast Ouonorust. Teopus u npaktuka: YuebHoe nocooue /
T.A. Ky3nenosa, . Aibaxxenosa. — CII0.: Jlanb, 2018. — 144 c.

Makcumos B. 1., Octanenko B. A., ®omuna B. /I. u np. buosorus yenopeka.
Vuebnuk. — M.aJlans, 2015. — 366 C.

MamonTtoB C.I%, Obmias 6uomnorus (cno) / C.I'. Mamonros, B.b. 3axapoB. —
M.: KnoPyc, 2018. — 68 C.

Mapwmyzosa,J['B. OcHOBBI MUKPOOHOJIOTUN, CAHUTAPUHU U TUTUEHBI B
MUIIEBOM TPOMBIIIIIECHHOCTH: YUeOHUK NIl HAYaJIbHOTO MPO(ECCUOHAIBHOTO
ob6pazoBanus / JI.B. Mapmy3oBa. — M.: UL Akagemust, 2017. — 160 c.

Maprunurk A.H. MukpoOuosorus, u3noaorusi TUTaHusl, CAHUTAPUSL:
Yde6HuK 11 CTYeHTOB cpell. ipod. yueOHbIx 3aBenenuii / A.H. MapTuHuuK,
A A+~Kopones, 10.B. HecBmwxckuii. — M.: UL Akagemus, 2017. — 352 C.
Hetpycos A.W. buonorus. YHuBepcuTeTckuil Kype: YUeOHUK Uil CTYASHTOB
yUpexaeHul Boiciiero npodeccuoHanbHoro oopasosanus / A.W. Hetpycos,
N.b. KoroBa. — M.: U1 Akanemus, 2017. — 384 c.



O6mras ouonorusi: Yuebnuk / [lon pen. Koncrantunosa B.M.. — M.
Academia, 2018. — 704 c.

ITax B.B. buonorus: Yueonuk / H.II. JIsicenko, B.B. I1ak, JI.B. Poroxusa;
[Tox pen. H.IL. JIsicenko. — CII6.: Jlans, 2017. — 576 C.

[IpocseroB I'. W. Uctopust 6uosioruu. Y 4eOHO-MPAKTHUECKOE MMOCOOHe. ==
M.: Anbda-IIpecc, 2016. — 192 c.

Pyouna E.A. Mukpo6uosnorus, Gu3nosorusi MUTaHusl, CAHUTApUs: YEeOHOe
nocobue / E.A. Pybuna, B.®. Mansiruna. — M.: ®opym, HUITMTHDPA-M,
2017. — 240 c.

Cunoposa M.B. buonorus dyenoBeka. UenoBek Kak OMOCOHAIBHOE
cymecTBo. YueOnuk. — M.: Jlanp, 2019. — 240 c.

Crnecapenko H.A. OCHOBBI OMOJIOTUH PA3MHOKEHUS U PA3BUTHA. Y YeOHO-
MeToanueckoe mocooue Jist BO. — M.: Jlans, 2020. — 30-C.

Congeit JIx. I'. Harmsggaas MegUIMHCKAs] OMOXUMH k. Y 4cOHOE TTOcoOne. —
M.: I'S0TAP-Menaua, 2020. — 168 c.

Teitnop . buonorus: B 3-x Tomax. — M.: JlaGoparopus 3Hanwmii, 2021. —
2021 c.

Tynskosa O. B. buonorus. Yue6noe noceoue. — M.: lupextmenua
ITa6aummar, 2020. — 450 c.

Tynskosa O. B. M36pannbsie BompockI‘@01Iei 6rogoruu. YuedHoe nocooue.
— M.: lupextmenua [Tabmummar, 2020, = 147 c.

Tynukua E.M. O6mras 6uosiorust ¢ @CHOBaMH 3KOJIOTHH U ITPUPOI00XPAHHON
nestensuoctr / E.W. Tynukun. #~ M.: Academia, 2017. — 16 c.

VYuncon K., Yonkep [Ix. [IpuHIMIbL Y METO1bI OMOXUMHUHU ¥ MOJIEKYJISIPHOM
ouonorun. — M.: Jlabopatopus 3uanwmii, 2021. — 848 c.

[Manupo . C. buonornyeckas xumus. Yuednoe nocooue. — M.: Jlans, 2020.
—312c.

[ITycranoBa T. A. bu@inorus B cxemax, Tabjiuilax U pucyHkax. YueOHoe
nmocobue. — M.: @ennkc, 2020. — 142 c.

IllycranoBa T. A. Pemerurop no 6uonorun. ['otoumes k EI'D u OI'D. [{na

MOCTYMAIOIINX B MEAUIIMHCKHE yueOHbIe 3aBeienns. — M.: dennkc, 2020. —
550 cC

MNPPOBBLIEOBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://center.fio.ru/method

http://www.nsu.ru/education/i4biol/index.html..
httpi//www.altai.fio.ru/projects/group4/potok13/site/index.html
http»//Www.college.ru/biology/.

http.//nrc.edu.ru/est/. .

http://bio.1september.ru/.

http://www.ecosystema.ru/.

http://evolution.powernet.ru/.



http://www.biodiversity.ru/publications/.
http://dronisimo.chat.ru/homepagel/ob.htm
http://www.kozlenkoa.narod.ru/.
http://center.fio.ru/method/subject.asp?id=10000811
http://www.livt.net/index.htm
http://www.mec.tgl.ru/index.php?module=subjects func=viewpage
pageid=133 .

http://macroevolution.narod.ru/
http://www.bio.msu.ru/I01/index.html#main.htm.
http://charles-darwin.narod.ru/

http://learnbiology.narod.ru/
http://www.iteb.serpukhov.su/scch/Educat.htm
http://www.wwif.ru/.

http://www.biolog188.narod.ru/.

http://www.eco.nw.ru/ .

http://www.learnbiology.ru/

http://school.holm.ru/predmet/bio/
http://catalog.alledu.ru/predmet/bio/
http://www.history.ru/freebi.htm/
http://www.websib.ru/noos/biologi /
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