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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeameTy «buosorus» (manee - Owojorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHoil paboueld mporpaMMbl BOCIIUTAHMUS.

VYueOnbiii npeamer «buosorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm OPIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennpann  oOy4eHUsT Ha YpOBHE CpeAHEro ooOiiero oOpa3oBaHUA U
IPU3BAHbBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOILIUM, CPEAHUM
o01IKUM, CpeHUM TTPOeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C HOpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHM HAy4yHOT'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHUeEH,
MEIULMHOM, SKOJIOTUEN, IICUXOJIOTHEN, CITOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOGHOMY mpeameTy «buonorus» na€r mpencraBiieHHE O
eI M 3ajadax Hu3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeeseT 00s13aTreabHoe (MHBApUAaHTHOE) IPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHAYET MOCIEI0BATENIbHOCTh HM3yYEHUs y4yeOHOro marepuaiga ¢ Y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MNPUHLUI MPEEMCTBEHHOCTH C HU3y4YeHUEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyarojaps 4YeMy  IPOCMATpPUBAETCS
HaIlpaBJI€HHOCTh HA  TMOCJEAYIOIIee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUNA O 370pOBOM 00pa3e >KU3HHU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpyKawolled npupoAaHoi cpexae. B
nporpaMMe Mo OMOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH Yy4e€OHOIro IpeamMera
«buonorusiy B peamusanuu  TpedoBanuii PI'OC COO k 1IaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEJAMETHBIM pe3yJbTaTaM OO0ydeHUs U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4aroluxcss MO OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeHEro 00111ero 00pa3oBaHusl.

VYuebnsiii npeaMer «buosnorus» Ha ypoBHE cpeHEro oOuero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE U OpPUEHTHPOBAH Ha
paciidpeHue W yriayOJieHHe 3HaHUN 00y4aroluxcs O >KMBOW MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTMU W OHOJOTUU PpPa3BUTHS,
TE€HETHKH, CEJIEKIIMU, OMOTEXHOJIOTHH, SBOIOIIMOHHOTO YYEHUS U DKOJIOTHH.



N3yyenue yueOHOro mpeamera «buonorus» Ha YriIyOJI€HHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMSI COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacuiMpeHbl W yriayOJeHbl OHOJOTMYECKUE 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me YeJOBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTEIBHO BKIIOYEHBI OMOJIOTMYECKUE CBEJCHUS TPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JIJISl MOCIEAYIOIEro
BbIOOpa mnpodeccuu. Bo3mokHa Takke HMHTErpamus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYUYEHHBIMU OOYYAIOIIUMUCS TIPU H3YUCHHUH
(bU3UKH, XUMHUH, Teorpadyui 1 MaTEMaTUKH.

CrpykTrypa mporpammbl mo ydeOHOMY mpeamery «buomorus» oTpaxaer
CHUCTEMHO-YPOBHEBBI M DSBOJIOIMOHHBIN TMOAXOABI K HW3YYCHHUIO OHOJIOTHH.
CornacHoO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, YBOJIOIMN OPraHNYECKOTO MUpa Ha 3emIie,
COXpaHEHUs1 OHMOJIOTUYECKOro pa3HooOpa3usi IutaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIPHOM M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OO0y4aroumxcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wn3ywaroTcsi 3BOJIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00yJaroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsSIuH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
WCCJICIOBAaHMUSIX B OMOJIOTHH, IPUKIIATHBIX aCMEKTaX OMOJOTHYECKHX 3HaHWM. J{7s
pa3BUTUS W TOJJCpX)aHUS HHTEpeca OO0ydaronmxcs K OHMONOTHH Hapsagy Co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COACPKAaHUH TPOTPAMMBI
o OWOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHS
TOM WIM HWHOW 00yacTu OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeHBIX
YU€HBIX B PELLICHUE BaXKHEUIINX OMOJOTHYECKUX U IKOJOTUYECKUX MTPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBNIAZIcHUE  OOYy4alOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNpUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (OPMUPOBAHMM MHTEpEca K OMPEeNEHHON o0nacTu
po(ecCUOHANbHON JIeATENIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOpY
y4eOHOTr0 3aBeCHUS JIJIsl TPOIOKEHUST OMOIOTHYECKOT0 00pa3oBaHusl.

JocTmxenne 1enu u3ydeHus yueOHoro mnpenmera «buonorus» Ha
yrIyOIEHHOM YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:



OCBOCHHME OOYYarOUIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MHUPA; O
CTPOEHUH, MHOTO00pa3uu W OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MOMYJISAIHNS, BUA, ONMOTE0IIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOy4YalolMXcsl C METOJAMHU TO3HAHMS >KUBOM MPUPOJIBIL:
UCCJIEIOBATENILCKUMU  METOJlaMUd  OMOJIOTUYECKHX HayK (MOJEKYJISpHOU U
KJIETOYHOM OHMOJIOTUH, HSMOPHUOJIOTUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CEJICKIIMU, OWOTEXHOJIOTUM M CHUHTETUYECKOM OHOJIOTMH, TMaJCOHTOJOTHUH,
HKOJIOTUHU);  METOAAMH  CaMOCTOSITEJIBHOTO  TPOBEJECHUS  OHOJOTMYECKUX
uccienoBaHuii B JjabopaTtopun W B mOpuponae (HaONoneHHE, U3MEpEHHUe,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJB30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIH30BaThCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLUAIBHO-DKOHOMHUYECKMMHU U  AKOJOTHUYECKUMHU
npoOJjieMaMu 4YeJIOBEUECTBA; OIEHUBATh MOCJEACTBUS CBOCU IEATEIIBHOCTH IO
OTHOILICHUIO K OKpPYXKaloIIeld NpUPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATH  MEpbI
nporIakTUKU WH(GEKITMOHHBIX 3a00JeBaHUl, MpaBUiia MOBEJACHUS B MPUPOJIEC U
oOecrieueHus: 6€30MacCHOCTU COOCTBEHHOW KU3HENEATEILHOCTH B YPE3BBIYAMHBIX
CUTyallMsX T[PUPOAHOTO U TEXHOTEHHOrO  XapakTepa; XapaKTepHU30BaATh
COBPEMEHHbBIC HAYUYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOIINXCS WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B MpOLIECCE 3HAKOMCTBA C BBIJAIOMIUMUCI OTKPBITHSIMA M COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHMOJIOTMH, pElIaeMbIMH €10 MpOoOJIeMaMH, METO0JIOTHeH
OHOJOTUYECKOTO UCCIIeIOBAHUSI, MIPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCIIEIOBAHUM, pelieHnus] OMOJOTUUECKUX 3aJ1ay, MOJICIIMPOBAHUS OMOJIOTMYECKUX
0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOIIUXCSl IIEHHOCTHOTO OTHOIIEHUS K >KMBOW MPUPOJIC B
1[EJIOM U K OTJICTIbHBIM €€ 00BbEKTaM U SIBJICHUSAM; (POPMUPOBAHUE IKOJIOTUUECKOMH,
F€HETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTYpbl TOBEACHUS B MPUPOJIE;
WHTETpalii €CTECTBEHHO-HAYYHbIX 3HAHUI;

npuoOpeTeHrne  OOydYaroIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOTIOIL30BaHUN (COOMIO/IEHNE TPaBWJI TOBEICHUS B TPHUPOJIE, OXPaHbI
BHJIOB, SKOCHCTEM, OHMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 3JI0POBBS
OKpyXaromux JoAedl (coOmrogeHuss Mep npodumakTukd — 3a00J1eBaHUMH,
oOecrieueHne 0€30MaCHOCTH JKU3HENCATEILHOCTH B UYPE3BBIUAWHBIX CUTYAIUSIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/JaHU€  YCJIOBHM  JUIi  OCO3HAHHOTO  BBIOOpa  OOYYaAIOIIUMUCS
VHIUBUIYaJIbHON o0Opa3oBaTeIbHON TPAEKTOPUH, CIIOCOOCTBYIOIIEH



nocyeaynemMy npodeccCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHMBUTyAIbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO1ee uncao YyacoB, OTBEICHHBIX HA M3Y4YCHHE OMOJOTUHU Ha yriyOJeHHOM
YPOBHE CpeaHero oo0miero oopasosanus, coctabiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

Ot6op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOYUYCHHUS OMOJIOTHH
OCYILECTBISIETCS € Y4ETOM CHEHM(PHUKU €ro CoACpKaHWs M HampaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMsIX  CPEAHETrO
po(eCcCUOHANLHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSl TIPOBEJICHUE JA0OpPATOPHBIX M TpakTUdeckux padot. Takxke ydactue
OoOy4aronMxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENBCKUX PadoT,
TEMaThKa KOTOPBIX ONPENESeTCs y4yuTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHAThHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Copnep:kaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ovonoruu.  buonormdyeckue HaAyKd M M3y4yaeMble  HMH  MPOOJIEMBL.
DyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTUH.

3HadeHne OWonoruv B (POPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHWE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsuH,
VY. I'apgeut, I'. Mennens, B. . Bepnanckuii, U. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX H3YyYeHHUE

’KuBble cucTeMbl Kak MpeaMeT u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJIALIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3yydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3ALUU.

N3yuyenue xuBbIx cucteM. Metonbl Ouonornueckoil Hayku. HaOmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanus3. llonaTue o 3aBucuMon u
He3aBUCUMOM TiepeMeHHOU. [IlnaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runotesa. [lonstiue BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabnuipel u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonornyeckue
cucteMmbl», «CBOWCTBAa KWUBOW MaTepun», «YPOBHH OpraHU3allMy KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKW», «TkKaHW KUBOTHBIX», «CHUCTEMBI



OpraHOB YEJIOBEUECKOro opraHusmay», «buoreoinenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TIPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
W3YUYEHUH KUBBIX CUCTEM)).

Tema 3. buoJsiorust KieTKku

Knetka — cTpyKTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Kinerounas teopus (T. LlIBaHH,
M. Ilneiinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHUSI COBPEMEHHOM KJIETOUHOMN
TEOPUH.

MeTonpl  MOJIEKYJSIpHOM M KJIETOYHOM  OHOJIOTMM:  MHUKPOCKOIIHS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHbIX aTOMOB, IuddepeHIranIbHOoe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHAass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHenHoe) uzyueHue Kiemox.

JleMoHCTpauun

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

Tabnuipl U cxeMbl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUIY.

O6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «l3yueHue MeETO/OB KJIETOYHON OUONOTHU
(xpomartorpadusi, saextpodopes, auddepeHuaTbHoe EeHTPUGYTUPOBAHUE,
[ILIP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m €€ posp Kak pacTBOPHUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryisiquu. MuHepanabHble BEUIECTBA KJIETKHU, MX OHOJIOrMyeckas
poJib. POJIb KATHOHOB ¥ AaHWOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUWHOKUCIIOTHBIN cocTaB 0elnkoB. CTpyKTypbl O€lKOBOUM Mosiekybl. [lepBuunas
CTpyKTypa Oeinka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUHAs
cTpykTypbl. JleHatypamus. CoiictBa OenkoB. Kriaccudukammss  Genkos.
buonornueckue pyHkmuu 6eIK0B. [lpuonsi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OO0mwmii TUIaH CTPOCHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornyeckue GpyHKIIMM yrIIeBOI0B.

Jlunuast. 'uapodunsHo-ruapodoOHBIE cBOMCTBA. Kilaccudukanus munuios.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buosornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TeKY4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.



Hykneunossie kucinotsl. JJHK u PHK. CrpoeHune HYKIE€MHOBBIX KHCIOT.
Hyxneorunpl. [lpuanmun kommiiementapaocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas crmpans. MecTtonaxoxaenne u ouonorndeckue pynakmun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makpospruyeckue cBsizsu B Mosekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUHU B
Kietke. [J[pyeue wuyxneozuompugocpamor (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykTypHas Ouosiorusi: OMoOXuMUYecKkue u OnodundecKkrue UcciaeqoBaHUs
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. MooeruposaHnue
CMpYKmypsl U QYHKYUti 6UOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cCunme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JdleMoHCcTpauu

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

Hunarpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOUW MPUPOEY.

Tabmuupel u cxembl: «llepuoguueckass TabaWIIa XMMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbBI», «BemecrtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl O€IKOBOM MOJIEKYINb», «CTpOEHHUE MOJIEKYII
yrieBooBy, «CTpoeHre MoyeKyn JHUnuaoB», «HyKIEMHOBBIE KHUCIOTBDY,
«Ctpoenue Monekyiasl ATOy.

O6opynoBaHHEe: XUMHUYECKAsI TOCYAa U 000PYI0BaHUE.

JlabopaTtopnasi pab6ora «O0Hapyx eHUE OEIKOB C TOMOIIBIO KaYeCTBEHHBIX
peaKIUii».

JlaGopaTtopnass  paGora  «lccimenoBaHue ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTAHU3MOB).

Tema 5. CTpoenue u GyHKINH KJIETKH

Tunbl KIETOK: »HyKapHOTHYECKass U Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTHuIeckou kiaeTku. Kierounast creHka OakTepuid U apxen.
Oco0OeHHOCTH CTpOEHHSI TeTepoTpOo(HON U aBTOTPOPHOU MHPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (byHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BelECTB Yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MaCCHUBHBIN
(muddys3us, obneruénnas auddysus), aKTHUBHBIN (NMEPBUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponunaemocts wmeMmOpanbl. Pabota Hatpuii-
KaJIMEBOT'O0 Hacoca. JHJOIMTO3: MUHOIMTO3, (harormuTo3. Dk3omuTo3. Kierounas
cteHka. CTpykTypa ¥ GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpruOoB.

[utomna3ma. [{uto3omne. [lutockener. [[BrxeHue nuroriazmMbl. OpraHoubl
KkieTku. OJHOMEMOpaHHBIE OpPraHOUILI KJIETKH: SHJIOIIa3MaTHYeCKas CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHHEe U (yHKUMHU. B3aumocBs3b



OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMma.
Mexanuszm nanpasnenus oenxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  3HAOIUIA3MATHYECKUI
petuxkynyMm. CekperopHas QyHkuus amnmapata [onbmku. Moodugurkayus denxos 6
annapame [ onvoorcu. Copmuposxa benxkos 6 annapame Ionvoaxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacTurenbHbIX KIeToK. Kierounslid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHTOXOHJPHH,  IUJIACTHJBI.
IIpoucxoacoenue mumoxonopuii u naracmud. Cumouocenes (K.C. Mepeorckosckuti,
JI. Mapeynuc). Ctpoenue W (PyHKUIMHM MHUTOXOHIpUM U miactul. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIUIACTBI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIIMX PACTCHHI.

HememOpanubie opranouabl kiaeTku CTpoeHuEe U (PYHKIIMM HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKHU. Pu6ocomel. Ilpomescymounvie Qunamenmeol.
MukpodunameHTel.  AkmunogvieMukpoguiamernmsl.  MBbIIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemox. MukpoTpybouku. KierouHsii
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB MW pEecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIUia3Ma, SAPBIIIKY, UX CTPOEHUE U
bynkuuu. SnepHslii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMOCOM B HHTepha3HOM siApe. Idyxpomamun u 2emepoxpomamun. benku
XpOMaTuHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 mumose. oepmbiii
MPAHCHOPM.

Kierounsle BkimtoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupl U cxembl: «CTpoeHUE 3yKapUOTHUECKOW KieTkn», «CTpoeHue
XKUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHne NpOKapuOTHIECKON KIETKNY.

OOopyioBaHuEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUAbHBIX KIETOK.

JlaGoparopnass pabGora «/3ydyeHue CTpOEHHS KJIETOK  Pa3JIUYHBIX
OpPraHU3MOB.

IIpakTuyeckas padora «l3ydyeHne cBOMCTB KJIECTOUYHON MEMOpPAHB.

JlaGopaTopnass padora «lccienoBaHue mia3MoiiM3a M JIETUIa3MOJIM3a B
PACTUTEINbHBIX KIIETKaX».

IIpakTnueckas paGora  «l3ydeHue  JOBUKEHUS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NPeBpallleHUuE JHEPIUH B KJIETKe

AccUMHIIALINS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oomMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBId. YyacThe KHUCIOpojJa B OOMEHHBIX
nmpoleccax. OJHepreruueckoe obOecrnieueHue kieTku: mnpeBpamieHue AT B



oOMeHHbIX Tpoueccax. DepMEHTATUBHBIM XapakTep peakuuid KJIETOYHOTrOo
meTabonmu3ma. DEepMEHThI, MX CTPOCHHE, CBOWMCTBA M MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTinuusi pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX
peakuuii OT pa3InYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennviti u okcueeHHwlli omocunmes y obaxmepuii. Ceemocobuparoujue
nuUSMeHmul U NUSMEeHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacTOB B MPOLECCE
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbIX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHUHTE3. Pa3nooGpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOAOPOJHBIE
OakTepuu. 3HAYECHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBuTeNnbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIHOKO3HI.

buonornyeckoe OKHUCIEHHE, WIH KJIETOYHOE JbIxaHue. Poiab MUTOXOHIpUl B
nporueccax OMoJgoruueckoro okucinenus. Llukinnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. IHepeusi MmemoOpannozo 2padueHma npomonos. Cunmes
AT®D: paboma npomonuoi ATD-cunmaszwi. [lpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BeIleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JlemMoHcTpanuu

[Toptpertst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «POTOCUHTE3», «IHEpreTuUeckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpYIOBAHHME JJI MPUTOTOBIICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass  padora «l3ydyeHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabopaTopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PACIICTIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3A».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POIIECCOB OPOKECHUSI U TBIXAHUSD.

Tema 7. HacsiencrBenHass uHGoOpMalMs U peaju3anus eé B KiIeTKe

Peakiuun matpuyHoro cunres3a. [[puHLIMN KOMIIJIEMEHTAPHOCTU B PEAKIUSAX
MaTpPUYHOIO CUHTe3a. Peanuszanus HacineAacTBeHHOW MHpopmanmu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr



TPAHCKPUINLMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
YcnoBusi 6uocunte3a Oenka. KomumpoBanue amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oemka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKapHOT U 3YKAPUOT. Perymsnus akTHBHOCTH I€HOB y MpOKapuoT. ['mmore3a
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuus oOMEHHBIX
MpoIIeCCOB B KieTke. KieTounslil romeocTas.

Bupychl — HekiieTouHbie (OpMBI KU3HU U 00JUraTHbie apa3uthl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, uHmezpasa.

BupycHbie 3a00neBaHusl yenoBeka, >KMBOTHBIX, pacTteHuil. CITN, COVID-
19, conmanbHbie U METUIIMHCKUE MPOOJIEMBI.

buoungpopmamuka: unmeepayus u ananuz donvuux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHme.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.

JleMoHCTpanumn

[Toptpetsi: H. K. Konb1ios, . Y. IBaHOBCKUIA.

Tabmuiel u cxembl: «brocuHTe3 O€nKay, «I'eHeTHYeCKui Koy, «Bupyche»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounslii 1uki, ero mnepuoabl W peryisnusa. Wutepdaza u mutos.
Oco0eHHOCTH TMpolieccoB, MpoTeKarImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTrndyeckuii  (MMOCTMUTOTUYECKUN), CUHTETUUECKUH U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) epUObl UHTEP(A3bI.

Martpuunbiii cunares JAHK — pemmkanumsa. Ilpunnuner permmkanvun JITHK:
KOMILJIEMEHTAPHOCTh,  MMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTHUNAPAJUIEIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeromMepaza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuoTUIl. JIUMIOWAHBIA W
rariouaHblid  HaOOpBel  XpoMocoMm. ['omonioruunbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue xnerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX

npoueccol. Tunbl muto3a. KapuoknHe3 u nutokuHe3. buonornueckoe 3HaueHue
MHUTO3A.

Perynsuust MmutoTHueckoro mukia KieTkdu. [IporpamMmMmupyemasi KiieTo4Has
rudesnp — arnomnTos.

Knerounoe sapo, Xpomocowmbl, (YyHKIIMOHAJIbHAas TEHOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu kKiemox. «lL{ugposas
KllemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.



JdeMoHCcTpaMu

Tabmuubl u cxembl: «KWU3HEHHBIA UK KICTKW», «Mwuto3y», «CtpoeHme
xpomocomy, «Pemmkanusa JJHK».

OOopynoBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlabopaTopnass  pabora «3ydeHne  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPENapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa
Jyka (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U IKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUOBI, OJHOKJIETOYHBIE
BOJIOPOCIH, APyrue NpoTUCThL. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anMoOCBsI3p 4aCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucreMbl opranoB. OpranusM Kak eIrHoe nesoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJAAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(yHKUMNA U PacloIOKEHHs TKAHEH B OpraHax pacTEHUU.

TKaHU XKUBOTHBIX W YEJIOBEKA. THIIbI KUBOTHBIX TKAHEH: JMUTEIIMAIIbHAS,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PYHKUMHA U
pacIIOIOKEHUSA TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U 4esloBeKa. DyHKIIMKM OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUNBI COEIUHEHUS KOCTEH.

JIBr>keHue  OpraHu3MoB.  J[BHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanne opranusmoB. llorymomeHue BOABI, YIVIEKHCIOIO rasa H
MUHEPAJIbHBIX BEIIECTB pacTeHUsAMH. IIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe u
BHYTPHMKJIETOYHOE MHILEBapeHne. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3bl. IlnmeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jlpixanue opranu3moB. [[pixanue pactenuit. J[prxanue skuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTrenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixanue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHass cucTEMa YelOBEKa. MeXaHM3M BEHTWIALMU JIETKUX Yy NOTUL H
MJIeKOTUTaomux. Perynsius neixanus. JlpixareabHble 00bEMBI.



Tpa"cnopT BEWECTB y OpPraHU3MOB. TPAaHCIOPTHBIE CHCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTemMa TO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KkpoBooOpamieHus. ODBOJIOLMOHHBIE
YCIIOKHEHHUS CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MO3BOHOYHBIX KMBOTHBIX. PaboTa
cepLa U €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
*KUBOTHBIX. CokparurenbHble Bakyoiau. Opransl BelaeneHus. PunbTpanys,
CEKpelMsi U 00paTHOE BCaChIBAaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIIACICHUSI.
CBs13b IIOJIOCTH TeNa ¢ KPOBEHOCHOM U BBIICIUTENBHON CUCTEMaMU. Beinenenue y
NO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne M (QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3oBaHUE MOYM Y YETIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuil M UUCTHl MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HIpPOHU3BOIHBIE.
3amuTa opranu3Ma ot Ooje3Hed. IMmyHHas cucteMa uenoBeka. Kietounelii u
TYMOpaJbHbIA UMMYHUTET. BpoxaEHHBIH W NpUOOPETEHHBIN crnenupuIecKuii
UMMyHUTET. Teopust KIOHaNbHO-celeKTUBHOro ummMmyHnurera (I1. Dpmnux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpakumMocTe U perymauus y
pacteHuil. PocToBeie BemecTBa U UX 3HaYCHUE.

HepBHast cucrema u pediexTopHas peryjsius y >XKUBOTHbIX. HepHas
cUCTEMA U €€ OTHENbl. DBOJIOLUOHHOE YCIOKHEHNUE CTPOECHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »KMBOTHBIX. Pedinekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbpHas perynsuus M dHAOKPUHHASA CUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3bp HEpBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JdemMoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmunpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTN», «MHOIOKIETOUHBIE
Bojopociny, «baktepumn», «llpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHre JNHCTOBOM IUIACTUHKWY», «TKaHM >KUBOTHBIX», «CKEJIET 4YeI0BEKa»,
«IInmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplleuHas  cucreMay,
«BpraenurensHas cucteMa», «IOHIOKpUHHAs cuctemay, «CTpOEHUE MBIIILBDY,
«Mmmynurer»,  «KumeuHomonoctuele», «CxeMa  NHUTaHUSA  PACTEHHUI»,



«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue mnaHapumn», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctemMa poeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecMmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIEKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHU3MOB, MUKpPONpPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE SK3EMIUISIphl KOMHATHBIX pacTeHHil, repbapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opyZ0BaHUE I JEMOHCTPALIMK MIOYBEHHOTO U BO3YIIHOIO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v O0eJIKOB Mo AecTBreM (hepMEeHTOB, 000pyI0BaHUE TS
JIEMOHCTPALUH OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTEHUI.

JlaGoparopHasi pabora «/3ydueHue TKaHEN KUBOTHBIX).

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

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOMXKEHHUSA: IOYKOBAHUE,  CHOPYISLUA,
dbparmMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTKW, WM rametsl. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butne. ['ameToreHes y »kMBOTHBIX. [10JI0BBIE JKEIIE3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHnes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe W AMOPHUOHATBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHSI — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NpOOJECHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(ractpynsiuus). 3akiiaika OpraHoB M TKaHEU U3 3apObIIIEBbIX JUCTKOB. B3auMHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHATLHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUS KUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbId nepuox. llpsimoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U



MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HaYE€HHE NPSMOrO0 M HENPSIMOTO
pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISAIMN POCTA JKUBOTHBIX M 4YesioBeka. CTaauu MoCcTIMOPHOHATBHOTO Pa3BUTHS
y JKUBOTHBIX U uenoBeka. [lepnonipl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. OOpa3oBaHue crmop B TMporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaIuK

[Toptpetst: C. I'. HaBamun, X. [lInemas.

Tabnuupl u cxembl: «BereraTuBHOe pa3MHOXKEHUE», «TuIbl Oecrnoioro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIIICHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U cnepmaro3onsa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMO€ pas3BuTHe», «Pa3BuTHe ManCcKoro xyka», «Pa3Buthe capaHumy,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUI»,
«CTpoeHue ceMsH OJHOJOJIBHBIX U JABYIOJIBHBIX PACTECHUN», «JKU3HEHHBIN LUK
MOPCKOW  KamycTbl», <«OKU3HEHHBIM 1UKI MXa», <« KHU3HEHHBIM  IUKI
MarnopoOTHUKA», «JKU3HEHHBIN UK COCHBDY.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTuueckass padora «BreisiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHMu3MoB

Hcropust cTaHOBJIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter I
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Paboter H. K. KonsrioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSL U CUMBOJIBL. ' OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAST JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOJBl ~ TCHETHKU:  THOPUIIOJIOTHYECKUHN,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .



JdeMoHCcTpaMu

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIUBAHUS.

JlaGopaTtopnas padora «/[po3odunma Kak OOBEKT TEHETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanm3upyroniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleJOBaHHUS.
Pacuierienre nmpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeH e — 3aKOH HE3aBUCUMOTO
HacleoBaHusl  mnpu3HakoB.  [luTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKPCIIMBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nojia. XpoOMOCOMHBIM MEXAHU3M OIpPEAECIEHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TreTeporaMmeTHbId I0J. ['eHeTnyeckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HacienoBanre npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucremMa. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBue HEaUIEIbHBIX TI'E€HOB.
Komnnementapuocts. Onuctas. [lonmumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX M 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX TIPOIIECCOB, TMOBEJACHUS M KOTHUTHUBHBIX (PYHKIIHMA.
['eHeTHUeCKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHYeCKHe acleKThl KOHTPOJSI U
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3aKoH
MeHnnens», «AHanu3upyollee CKpelmuBaHue», «HemomHoe QOMUHUpPOBaHHEY,
«CrerieHHOE HacJeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka Tmoay,
«Kapuotunn  dgemoBeka», «Kapuotun gpozodwmiby, «Kapwotunm nOTHIBD,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
ruOpUIOB TIEPBOTO TOKOJICHUST M pacHICIUICHUS MNPU3HAKOB, MOJEIb s
JIECMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HAcCJEIO0BAHUSA NPU3HAKOB, MOJIENb JJIs
JIEMOHCTpAllUM CIIEIJIEHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.



IIpakTuueckas padora «l3ydyenwe pe3yabTaTOB MOHOTHMOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DHUITBD».

IIpakTnyeckass  paGora  «M3ydeHue  pe3ysibTaTOB  JIUTMOPHUIHOTO
CKpENIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOopMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarrioHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHYUBOCTHU.

['eHOTHMIIMYECKAsT U3MEHUYUBOCTh. CBONCTBA FT€HOTUIINYECKON N3MEHYHBOCTH.
Buapl reHOTUTIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
FEHETUYECKOTO Pa3HO0Opa3us B Ipeiesiax OqHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTalMHh. SoepHble U
HUATOIUIa3MaTHYeckne myTtanuu. COMaTUYECKUE W TMOJIOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUsI MyTauuid. MyTareHel W WX BJIUSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMpOIlEcCa. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctd (H.U. BaBunon). BuesnepHasi U3MEHYHBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb ONUEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpauumn

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

Tabmuupt u  cxembl: «Bugsl  usmeHunmBOCTHY», «MoaudukaoHHas
W3MEHYMBOCTE, «KomOnHaTuBHAs W3MEHYMBOCTB, «Meitio3y,
«OmonoTBopeHuey, «I eHeTnueckre 3a00eBaHus YeaoBeKay, « BUabl MyTaliuii.

OOopynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHKH ((poTorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHnasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».

IIpakTuyeckass padora «Mytaruu y Apo3odunasl  (HA TOTOBBIX
MUKpOIpenaparax)y.

Tema 14. I'eHeTHKA YesiOBEKA

Kapuotun denoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
YyejaoBeKa.  MeToabl  M3YYEHMsI TEHETUKHA  YEJOBEKA: T'€HEAIOTHYECKHUM,
OJIN3HEIOBBIH, LIUTOr€HETUYECCKUM, MOMYJIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHoOe ONPEIEIICHUE TE€HOTHIIA:



MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[1I[P-ananu3a. HacineacTBeHHbIe 3a00JI€BaHUs YeIOBEKA. [ €HHbIE U XPOMOCOMHBIE
OO0Je3HH 4YeloBeKa. boye3HM C HacleACTBEHHOM NPerpacroyiOKEHHOCTHIO.
3HauYeHHE MEAMIMHCKON T'€HETHKU B MPEIOTBPAIICHUH U JIEUEHUH I'€HETUYECKHUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTHYECKOe KOHCYJIbTHUpoBaHuEe. CTBOJIOBBIE
KJIeTKH. [IoHATHE «TeHEeTHYeCKOro rpy3a». DTHYECKUE aClEKThl HUCCIEIOBaHUN B
001acTH pelakKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolie cpeabl. ['eHeTnyeckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JleMoHCTpaMuK

Tabnuupbl u cxembl: «Kapuotun denoBeka», «MeToJbl U3yUYEeHUs] T€HETUKH
yesioBekay, «l eHeTnueckue 3a00IeBaHUs YETOBEKa.

IIpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuust Opranu3sMoB

JlomecTukanuss W CEJEKUUs. 3apOKICHUE CENEKIMM WM JIOMECTHUKALMH.
VYuenue H. WM. BaBunoBa o IleHTpax mNpOUCXOXKIEHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUH. Ponp cemekuuy B CO3/IaHMM COPTOB PACTEHUN W TOPOJ
*KuBOTHBIX. CopT, MoOpoma, MmMTaMM. 3aKOH T'OMOJIOTHYECKHX PSAIOB B
HacleacTBeHHOW wu3menumBoctH H. . BasuioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHIUBUAYaJIbHbIN. Oranbl  KOMOWHAMOHHOW  cenekuuu.  McnbiTanue
OpOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C IOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTypPHBIX
dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PEJAKTHPOBAHUA U METOOB
pekomOuHaHTHBIX JJHK a1 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[lonyuenune MTOJINTUUIONIOB. BnyTtpuBunosas rUOpUIN3aLINSL.
bnu3kopoACTBEHHOE — CKpeliMBaHue, WM  uWHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. l'erepo3uc W ero mnpuuuHbl. Fcrnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruOpuausauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U )KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHre U U3yYEHUE N'€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX PpOAWYEH IS CO3MaHUS  HOBBIX COPTOB MW THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs CYyuecmeyowmux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHbX MexHoI02UlL.



JdeMoHCcTpaMu

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykesinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuibl u cxembl: «L{eHTpBI IPONCXOKIECHUS U MHOT000Pa3us KYJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHX PSIOB B HACIEACTBEHHON M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas Tubpuauzanus», «MyTtarenesy.

JlabopaTropnasi pabora «/3ydyeHre copTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUN.

IKekypeusi «OCHOBHBIE METONBI U JOCTHKEHHMS CEJIEKUMU PAacTeHUl U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM YyYacCTOK, B TEIUIMYHOE XO354WCTBO, B J1TAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0orust ¥ CHHTeTHYECKAsE OMOJIOT U

OOBEKThI, MCHOJb3YyEMbIE B OHOTEXHOJIOTMHM, — KJIETOYHBIE U TKAaHEBBIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, TMOJIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJAEnHe. Mukpoouosornueckuii cuHte3. OOBEKTbl MHUKPOOMOJOTHYECKHX
TexHonorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO IOJIYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIINX HE BCTPEUAIOIIHUECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kiierounas unxkeHepusa. MeTonbl KyJIbTYpbl KIETOK U TKaHEW PACTEHUN H
*KuBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3AUS W  COMATUYECKUN
sMOpuorenes. lcmonp3oBaHWE TalIONI0B B CEICKUMH pacTeHui. [lonyuerue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHHUE XKMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIIETOK.
Texnonozuu 0300p06IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTokeHussT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJOrM4eCKHEe U ATUUECKUE TPOOJIEMbl T€HHOW NHKEHEPUH.

Memuuuackue 6morexHonoruu. [locrreHomHas nudpopas meaunuHa. TTLP-
JIUarHoCTUKa. MeTaOoJIOMHBI aHAIM3, TCHOICHTPUYCCKHM aHajdu3 MpoTeoMa
YyesjoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCrosib30BaHHME CTBOJIOBBIX
KiIeTok. TapretHas Tepanusi paka. 3D-Omowmkenepus s pa3pabOTKU
byHIAMEHTAIBHBIX OCHOB MEJUIIMHCKUX TEXHOJIOTHH, CO3/JaHUS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTHUH TPEXMEpPHOTro OmonmpuHTHUHTra U ckaddosiauHra
JUISL PEIIEHUS 3a/1a4 NIEPCOHATN3UPOBAHHON MEIULIUHBI.



Co3naHue BEKTOPHBIX BAaKLMH C LEJNbIO 00ecredeHuss KOMOMHHPOBAHHOMN
3amuThl OT BOo3Oyauteneid OPBU, ycTaHOBiEHHE MOJEKYJSAPHBIX MEXaHU3MOB
¢ynkmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpauun

Tabmumpst u cxemsl: «Vcnoab3oBaHUE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I'eHHas HHXKEHEpUs».

JlaGopaTophas padora «/3yueHne oObEeKTOB OMOTEXHOIOTUIY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

IKCKypcHusd «DHOTEXHONOrMs — BaKHEWINAs IPOU3BOIUTEIBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IIPOU3BOACTBO).

11 KVIACC

Tema 1.3apo:xaeHue W pa3BuTHE 3BOJIOUUOHHBLIX IpeICTABJICHUN B
OnoJIoruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitel dBOJTIOMK BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpraHW3MOB, HACJECACTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoionuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOIMOHHAS  OuWojorug. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JleMoHCTpauumn

[Toptpetsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaeun, . K.
benses.

Tabmuer u cxembl: «Cucrema >xkuBoit mpuponbl (1o K. Jlunuewo)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyTa nyremectsust Y. lapsunay, «Haxonku Y. [{apBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (HopMm
KarmycThl», «[1opopl JOMaTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS MABMXKYIIUX CHJ OSBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MuKkpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tomynsiius Kak 3JeMeHTapHasi equHuIa 3BOTOIUA. COBpEMEHHBIE METO/IbI
OIICHKM T'€HETUYECKOTO Ppa3zHOooOpa3us U CTPYKTyphl mnomyisuuil. M3MeneHue
reHooHJa TOMYJSUUMU KaK D3JIEMEHTApHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABMXKYIIUE CHJIBI) 3BOJIOUMH. MyTallMOHHBIH
npouiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeid reHOB — ciydaifHbie



HEHaIpaBJeHHbIE W3MEHEHMs] 4YacToT aieiaed B nomyisuusx. Oddexr
ocHOBaTena. IDggexm oOymuiiounoco eopaviuwika. CHUdCeHUe 2eHemuieckKo2o
pasnoobpazus: npuuunsl u cireocmeus. llposenenue s¢pgpexma Opeiigha eenos 6
oonvuwux u  manvlx  nonyaayusax.  Mwurpauun.  M3omsAups  MOIMYJISLMIA:
reorpaduyeckas (IpoCTPaHCTBEHHAs ), OMoIoTHYecKas (PErpoyKTUBHAS).

EctrectBennblii oTOOp — HampaBisttonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIHUNA, pa3pbIBAIOIUN
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MTOBEJICHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBeHHE — MpUCNOCOOJIeHUM y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocoOieHuit y opraHu3MoB: Mop(]ogoruyeckue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIOIMU. M3omsus — kirodeBor (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIoNaTpUYECKoe (reorpaduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rubpuan3aius). JmuTeasHOCTb SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  »BONIONIMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus1 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JlemoHcTpanuu

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

Tabnupl U cxembl: «MyTallMOHHAasT HW3MEHUMBOCTBY, «llomynsiuonHas
CTpYKTypa BUAa», «Cxema MmposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «/Buxyume
CWJIbl ABOJIIOLUN», «DKOJIOrMYEcKass M30Js1Us MONYJIALUA ceBaHCKOU (openny,
«l'eorpaduueckasi M30JAIMSA  JIMCTBEHHMIIBI CHOUPCKOW UM JIMCTBEHHUIIBI
naypckoiny, «IlonynsiimoHHbIe BOJTHBI YUCIEHHOCTH XUIITHUKOB U KEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HpycTpualibHbId MenaHu3M», «KuBble uckonaemsbie», «lIokpoBUTEIbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusmnonornueckue anantanun», «lIpucrnocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpykTypa BUAa B
npupoze», «CrocoObl BugooOpa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BUIOB JAHBIIICH», «DKOJIOTHUYECKOE BHI000pA30BAaHUE BHJIOB CHHHID),
«ITomumnonasl pacteHuin», «KamycTHo-peneuHbiil rTuOpuI.

O6opynoBanue: repOapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, uydesia MTHI] U
3BEpel C MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMH.



JlaGopaTopnasi pabdora «BbisiBIeHHE H3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIAY.

Jlabopatopnasst  padora  «lIpucmocobmeHns  OpraHm3MOB U HX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHJOB 1O MOP(HOIOTHYECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThbl

Mertonel wu3ydeHMs MakpolsBoJronuu. IlaneoHTONOrMYECKME  METOIBI
uzydeHus: oHBomonuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpTaHHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: sBojtouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
SHIAEMHUKHU U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METOMIBI U3YUEHUS
BOMIOIMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapuble  opraHbl M araBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIlMH U 3BOJIIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bomonu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
IBOJIFOLUY.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Kosaneckuii, ®. Mrosep, 3. ['ekkelb.

Tabnuipl 1 cxembl: «DUIOTeHETUYECKUN P JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»y, — «Punnodutey,  «CemeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HaOOpbl YEJIOBEKa MW IIUMIAaH3e», «l JTaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynple TUMOTE3bl NPOUCXOXKACHUA >KM3HM Ha 3emie. AOHOreHe3 u
naHcrepmus. [JJoHayuHble IPEACTaBICHNAS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ ONpoBep:KeHue onbiTamu O.
Penu, JI. Cnannannanu, JI. [lactepa. [Ipoucxosxienue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3



OopraHnyeckux BemecTB W3 Heoprannueckux. Omeir C. Mumiepa u I'. Opm.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoanepBatHas runoreza A. .
OmnapuHa, TUoTe3a nepBuYHOro OynpoHa J[k. XomneitHa, reHeTHUecKas TUIoTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopust 3emuin U Meroabl €€ u3zydeHus. VIckomaemble OpraHHMYECKHUE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoXpOHOJIOTHs. [ €0XpOHOJIOrNUecKas Kaia: S0HbL, 3Pbl, IEPUOBI, SIIOXU.

HavanpHble 53Tanbl OpraHWyecko »BomtonMH. [losBIEHME U 3BONIOLHUA
NEPBBIX KJIETOK. DBONIONUA MeTaboian3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3sMoB. Bo3HHKHOBeHHe
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(ho3bl
pactennii. Bpixox pacrenmii Ha cymry. llosiBIeHME CHOpPOBBIX pAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIpoucxoxneHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuii u pentwmid. [IpoucxoxaeHre MICKOMUTAIOMIUX U
ntul. IlpuHnun kimouyeBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KailHO30il. OOmas XxapakTepuCTHKa KiIuMara |
reojioruyeckux mnpoueccoB. llosiBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — SKOJOTMYECKHE KpU3HUCHI mpouuioro. ITpudnnbl u
CJIIEACTBUS MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
OmnapuH, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYEHHUIO CaMO3apoXKJIeHUs *Ku3HW», «Cxema ombita C. Muinepa, ['. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «[ €OXpOHOJIOrMYeCcKas  IIKaay,
«HauanpHble 3Tarbl OpraHMYecKoi 3BOMIOIUNY», «CxeMa 00pa3oBaHUs dYKAPUOT
nyTéM cumbuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUYHBIE BOJOPOCINY,



«MHorokietounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUSA >KUBOTHOTO
Mupa», «Apomopho3sl KHUBOTHBIX», «lIpocrelimme», «KuiiedHonoaocTHbIEY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )XU3HU B MPOTEPO3OMCKON dpe», «Pa3BuTue KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACcTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPIaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenupoBaHUE — OIBITOB
Muiepa—tOpu 1o u3ydyeHno aOMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlaGoparopHasi padora «/3ydeHuMe W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne O0COOCHHOCTEH CTPOCHUSI pPaCTECHUIM
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOIMOJIOTUHU. METO/IbI aHTPOTOJIOT U H.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YeJIOBeKa. Penuruosnbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOp¢oOoTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeaeHYeckre. OTINYMS YETOBEKa OT KUBOTHBIX. [IpIMOXOXKIAECHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUaIbHbIE.
CooTHolieHHe OMOTOTUYECKUX U COLMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaJWM aHTpoIoreHe3a. PaHHHWE YenoBeKOOOpa3HbIE O00E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE MMOHTHIBI — OOIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JoJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKU JoJel. YemoBeK yMeblil, epBbIe
M3TOTOBJIEHUS OPYAUM Tpyaa. UemoBeK NpsIMOXOASIINAN U MEPBBIA BBIXOJ JIHOJEH
3a  mpenensl  Adpuku. YenmoBek relmennOeprckuii  — 0OmMMIA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEM XOJIOAHOTO KiauMara. YernoBeK pa3yMHbIW COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a TmpeaenamMu AQpuKu.
[TasneoreneTrka v najeoreHOMHUKa.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yenoBeka. MyTanvoHHBIN Tiporiece u moiauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(QQGeKkT ocHOBATES» B MOMYJISAIUIX COBPEMEHHOTO
YEJIOBEKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacus3Ma.
[IpucnocoOeHHOCTh YeloBeKa K pa3HbIM YCIOBHUSIM OKpY)KarolleH Ccpeibl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bU3HONOTHIO YeTIOBEKa.

MexaucuuiuinHapHble  MeToJlbl B (usnueckot  (OMOJIOTHUECKOH)
aHTPOMOJIOTUM.  OBOJIOLIMOHHAS  AHTPOINOJOTHS U MAaJCOaHTPOMNOJIOTHS
YEJIOBEUECKUX NOMyJsuuid. bruocouuanbHble HCCIeOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuit, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIFOLUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymensli», «YemoBek
NPSAMOXOISIINI, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIIOBEKa», «Packl UelloBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEJIOCTEeH, TMpEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TPEAKOB 4YeJlOoBeKa, penpoaykiuu (ororpadbum) kapTtuH ¢
MudoIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
(doTorpaduu HaxoJI0K KUCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKaA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJanTalui YeIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM € OKPY KaKIIel cpeaou

3apoxaeHue U pa3Butue skojoruu B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencinu, B. H. CykauéBa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonpt sxosorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHbie. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIen Cpejibl: JIOKaIbHBIN, perHOHATBHBIN U TJI00aTbHBII.

3HaueHue DKOJOTMYECKUX 3HAHUM JUIA  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pEHUE KaK OCHOBA CBSI3€H YeloBeuecTBa ¢ Mpuponaod. dopMupoBaHue
HKOJIOTUYECKOM KYJIBTYPbl U AKOJIOTHYECKON rPpaMOTHOCTH HACEICHUS.



JdeMoHCcTpaMu

[Toptpets: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3Koaorun», «MeToasl 3KoIorHm», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEeIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJyiornueckre (PaKkTopbl U 3aKOHOMEPHOCTH uUx aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DaKTOPOB: aOMOTHUECKUE, OMOTHUYECKHUE, aHTpOIoreHHbIe. O01me
3aKOHOMEPHOCTH JEHCTBUS dKoJornueckux QakropoB. [Ipasmno munumyma (K.
[lnpenrens, 0. JIu6ux). TomepaHTHOCTb. DBPUOHMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuotnueckue (¢akropel. CBeT Kak dKojormyeckuid (axrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CHUTHaJbHas poOJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. JleiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacteHuii K
HOJIEpKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO peXHUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, [OYBEHHAs,
ryOMHHAsT ~ TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornueckne putmbl. BHemHune u BHyTpeHHUE PUTMBI. CyTOYHBIE H
rOJWYHbIe PUTMBL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM M3MEHEHHSIM
YCJIOBU KU3HMU.

Kusnennsie @opmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KusneHnHble POpMBI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHbIE (POPMBI >KUBOTHBIX: THIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHLHUsI, XUIIHUYECTBO, CUMOMNO03 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHM4ecTBO). Hetpoduueckue
B3aUMoOJecTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI 1 CYLIECTBOBaHHMS OPraHW3MOB B Cpele
obOutanus. [IpyHIUN KOHKYPEHTHOTO UCKIIOYEHUS.

JdemMoHcTpanuu

Tabnuipel U cxembl: «Okojorudeckue ¢GaxkTopb», «CBETOBOH CHEKTPY,
«IKOJOTUYECKUE TPYMIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TemIoKkpoBHbIe



KUBOTHBIE», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosormyeckre puTMBDY,
«Kuznennole  ¢opmbl  pacteHuit», <« KuszHeHHble  (QOPMBI  KUBOTHBIXY,
«IKocHUCTEMA MIMPOKOJIUCTBEHHOIO Jiecay, « IKOCUCTEMa XBOMHOIO Jiecay, «llenu
nuTaHus», «XuiHudectBoy, «llapasutuzm», «KoHkypeHnus», «CumMOno3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuud pacTEHWHW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO PAa3UYHBIX JKOJOTUYECKUX (PaKTOpOB, repdapuud CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapUU U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAaCTEHUM, dydella MTHUIl U 3Bepeu, repdapun
pacTeHui, OTHOCSAIIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUJIEKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HBIX cpenax,
repbapuri M KOJUIGKIIMM PACTEHUM U JKUBOTHBIX, OOJIaalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUW >KU3HM, repOapuu u
KOJUICKIIMM PACTEHUW U JKUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTopuass paGora «BpisBiIeHHE NPUCTOCOOJIECHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

Jlabopatopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Dko010rusi BUAOB U NOIMYJIANMA

OKOJIOTUYECKHE  XapaKTEPUCTUKHU HOMYJIALUY. [Tonmymsimuss ~ Kak
Ounonornyeckas cucrema. Posib HEOJHOPOAHOCTU Cpeibl, GU3NUECKUX OaphepoB U
0COOCHHOCTEM OUOJOoTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisaiuui. OCHOBHBIE TIOKAQ3aTENW MOMYJSALUMU: YUCIECHHOCTh, IUIOTHOCTb,
BO3pacTHAass M TIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, MIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTpAIIHS.

DKoJoruyeckas CTpykrypa nonyssinuu. OlieHKa YHCICHHOCTH TOMYJISIIUAM.
JvHamuka monmyisuuu U e€ perynsinus. buoThudeckuid MOTEHUHAN MOMYJISIIUU.
MoaenupoBanue TMHAMHUKHA TOMYJISIIAKA. KpHuBbIe pOCTa YUCIEHHOCTHA MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perymnsiys YuCICHHOCTH TMOMYJSALUNA: poiib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 HKONOTMYECKOM HuIIe BHaa. MecTtooOutanue. MHoromepHas
MoJienb dkosiornueckon Humm Jx.M. XartumHcona. Pa3mepbl skonorundeckou
Hui. [loTeHnnanbHas U peaaTu3oBaHHAs HUIIIN.

Bun kak cucrema momynsiumii. Apeanbl BUIAOB. Buabl U MX >KU3HECHHBIC
CTpaTerun. JKOJOTUYECKUE IKBUBAICHTHI.

3aKOHOMEpPHOCTH TIOBEJIEHUSI U MUTpalMid KUBOTHBIX. buosioruyeckue
WHBAa3UM Yy KEPOJIHBIX BUJIOB.



JdeMoHCcTpaMu

[Toptper: k. . XaTunHCOH.

Tabmumbl W cXeMmbl: «ODKOJOTHYECKHUE XapAKTEPUCTHKH TOMYJISIIHNY,
«IIpocTpancTBeHHast  CTpyKTypa  momyisiiuun», «Bo3pacTHble  MHUpPaMUJIbI
nonyysiiun», «CKOPOCTh — 3aceleHUsi MOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humu . M. XaTunHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi pabora  «IIpucmocoOneHuss ceMsH  pacTeHHUH K
pacCeeHUION.

Tema 9. Dko10rus CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKocUCTeMbl. buomacca u  HOpoAyKIuS.
DKOJIOTHYECKUE TUPaMUIbI YUCeN, OMOMAacChl U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CykKieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOuiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oKeanos. IKocucmemvl MyHOp, J1eco8, Cmenel, NYCMmulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmmuns
MEK]Ty aHTPOIIOTEHHBIMU U PUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opojckas
bnopa u ¢ayna. CuHaHTpomuzalusi TOpoJcKoi ¢ayHbl. buonoruueckoe wu
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3ggexma u 6udo8-30ughukamopos (Kirouesvix
61008) 8 hyHKYUOHUpOoBanuu 3kocucmem. IIepeHOC PHEPTHUH U BEIICCTB MEXTY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTraHU3MOB, TOMYJISIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3ECHCTBUM.

Mexarnusmol 8030eticmeus 3aepA3HEeHUU  PA3HbIX munoe Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€LCMEUS.
MeTo10J10THs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JdemoHcTpanuu

[Toptper: A. JIx. Tencnu.



Tabmuubr u  cxembl:  «CTpykTypa  OuoueHo3a»,  «DKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIMOHAJIbHbBIC
TPYIIIBI OPTraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«Ilenu nutanus (mactOUIHAs, NETPUTHAS)», « IKOJOTHUECKAsI MUPAMUAA YHUCEID»,
«OKonorudeckas nmupamuaa OMOMacchl», «IDKOJIOTHYECKass MUpPaMUA SHEPTUMY,
«O0pazoBanue 6osota», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
noxapa», «KoCHUCTeMa 03€pa», «ArporeH03», «KpyroBopoT BemIeCTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKOCUCTEMY.

O6opynoBanue: repoapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3yyeHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX).

IKCKYypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcusi «DKCKYpCHUsl B arposKoCHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdpepa — oOmennanerapHas 000jiouka 3€MJIM, T/I€ CYIIECTBYET WIH
CYIIIECTBOBAJIA KU3Hb. PazBuTHe npejcraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ cocran. JKuboe
BeIEeCTBO OMochephl v ero PyHKIUU.

3aKOHOMEPHOCTH cyliecTBOBaHusA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100abHOM PKOCcUCTeMBbI. JnHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEI[ECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTra). PUTMUUHOCTE sIBIEHUM
B Ouocdepe.

3oHanbHOCTL Ouochepnl. [lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIIaHHbIEC U IITMPOKOJIMCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPh. KitmMar, pacTUTEIbHBIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa u (QYHKIHS )KHBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHITHANA U
onocdepHbIX PYHKIUH.

JlemoHcTpanuu

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

Tabmuubr 1 cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azoTa B mpupoe»,
«KpyroBopoT yriepoma B mpupoae», «KpyroBopoT kuciopoga B TpUPOIESY,
«KpyroBopoT Boabl B mipupoje», «OCHOBHbIE OMOMBI Cymny, «KnumaTudeckue
nosica 3emsin», «TyHnapay, «Taitray, «Cmemanubiii jgecy», «llIupokonrcTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.



Tema 11. YesnnoBek u OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MNpPUYUHBL. Bo3jeicTBHe YeloBeKa Ha
onochepy. 3arps3HeHuwe Bo3mymrHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM Mup. OXxpaHa
pPaCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbI MPUPOJBI.
Kpacubie xnuru. Oco0o oxpansiemble mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA U MPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTHYECKOTO
pazHooOpazus 3emnu. OOIIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TTOCIECTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUS  OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeri u
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnooopasue u buopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemol, obecneyugaroujue 00Cmyn K
ungopmayuu no  cocmoAHUl0 OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
9Kopeabunumayuyu dKocucmem U cnocooos 060pvObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix sKoCUcCmem.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapuHukoBbii  3ddexT», «Ocobo
OXpaHsAEeMbI€ PUPOIHBIE TEPPUTOPUN», «MOJEIN YIIPABIIEMOTO MUPAX.

O6opynoBanue: ¢otorpa@uu OXpaHsSEMbIX pPAaCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutrickon ®@enepanuu, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl 10 OUOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUI0, Haiuuue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NPA8OCO3HAHUA  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIS U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TMpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTAPIIEMY TOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir PDenepaiuu, npupoae u
OKpYKarolIEn cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3WIIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pean3alliid OCHOBHBIX HaIPaBIICHUI
BOCIIUTATEIBHON ESITENLHOCTH, B TOM YHCIIE B YACTH:

1)rpaxaancKkoro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa W MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMNpPEAENIATh COOCTBEHHYIO IMO3UIIMIO 10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAJILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHUS

chOpMHUPOBAHHOCTh poccuiickoi rpaKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpe
PonuHol, ropmoctm 3a CBOM Kpad, CBOKW PoauHy, CBOM S3BIK WU KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OHWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHUE JTyXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAsh ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM TPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

S) ¢pusuueckoro BocnuraHus, GopMHUpPOBaAHHUS KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(310poBO€  TIMTaHHWE, COONIIOJIEHWE TUTMEHWYECKMX TIpaBUJl W HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHUM M OTIbIXa, peryispHas Qusznueckas



aKTUBHOCTb), OEpEekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1EHHOCTU MPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIFOAEH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cepaM NnpodhecCUuOHANIbHON ACSTENbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIM BBIOOp Oyayumied mnpodeccud H  pealnu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJie, OCHOBE €€ CyIlECTBOBAHUS;

MOBBIIIIEHUE YPOBHS AKOJOTMYECKON KYJIbTYpbl: MPUOOPETEHUE ONBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYXarOILEl Cpebl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYCHUU OHOJIOTHH
3HAHWST W YyMEHUS TPU PEIICHUH TMPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIL30BaHUEM  (COONIOACHHE  TpaBWJ  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
KOCUCTEM, OHOChepbl);

AKTUBHOE  HEMNpUITHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKarOUIEH
NPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJILHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTUIO B MPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAjore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpPIIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIBCKOM KYJIbTYphl KakK CpeACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUDA;



NOHMMaHUE creun@UK OMONOIMM Kak HayKH, OCO3HaHUS €€ pojiu B
(GbOopMUPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
NpEACTaBICHUsT 00 OKpYXaloleM MHpPE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MpoOieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJISi COBPEMEHHOW IMBHIM3ALINU:
o0OecriedyeHrss HOBOTO YpPOBHS Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEeCcypcHble  MNPOOJIEMBI  pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTEeW BBIXOAA U3 INIOOAIBHBIX HKOJIOTUYECKUX MPOOJIEM U
o0ecrieyeHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUHM B LEJAX
NOBBIIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOi
IIPU U3y4YE€HUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHaliu3a U
OOBSCHEHHUS SIBICHUN OKPYXKAIOLIEro MUPA U MPOUCXOASAINIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUEHHS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHMS JIs
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIETOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUM MO OHUOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH IMOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaThl OCBOCHHs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuYWMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4arOUIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpaKarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4YHbIN (pakT, NPUHUUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEJOBaHME,  HAONIOJEHHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHUBEpCalbHble Yy4YeOHbIe JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,
pEryJsiTUBHBIE), o0ecreynBarome dbopmupoBaHue (GyHKUIHOHATBHON
IPaMOTHOCTH W  COIMAJIbHOW KOMIIETEHIIMM OOydYarouuxcsi; CIOCOOHOCTh
oOyuarommxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,



MHUPOBO33pEHUYECKME 3HAHMS WM  YHUBEpCaJbHble y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynprare wu3ydyeHus OHOJOTHM Ha YPOBHE CpETHEro 0OIIero
oOpazoBanusi y oOyuwatomierocss OyayT c(OpMHUpPOBaHBI TO3HABATEIbHBIC
yHHUBEpCaJbHbIe yueOHbIC JeHCTBHSI, KOMMYHHUKATUBHbBIE YHUBEPCAIbHBIC yUeOHbIC
JNEUCTBUS, PEryJISTUBHBIE YHHUBEpPCAIbHbIE Yy4Ye€OHbIE JEWCTBUS, COBMECTHAs
NEeSATEIbHOCTb.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH yueOHBIMU NMO03HABATEJbHBIMH
NEeUCTBUAMMU:

1)0a30Bble JIOrHYecKue AeHCTBHUA:

CaMOCTOATENLHO  (QOpMYJIMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUA TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CpaBHEHHUSI, KiaccupuKauu, 0000IIEeH s ), pACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

ONpENENATh UEIU JeATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOIMUYECKUE MOHITUS [l 00bsACHEHUS (PAKTOB U SIBICHUN
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIYKTUBHBIE, I10
aHaJIOTWHN), BBIABIATH 3aKOHOMEPHOCTH U NPOTHBOPEYHS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYJITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHSATH CXEMHO-MO/IEJIbHBIE cpexcTtsa Uil IPENCTaBIICHHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMU  PA3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHabHbIX U HEMATepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH PabOTy B  YCIOBHSX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUN KU3HEHHBIX MPOOIIeM.

2)0a30Bble HCCIEeI0BATEIbCKHE AeiiCTBUSA:

BJIa/IETh HaBBIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOJieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;



UCIIOJIb30BaTh pPa3jMyYHble BUABI JESATEIBHOCTH IO IOJYYEHHIO HOBOI'O
3HaHUS, €ro HWHTEpIpEeTaluy, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3aHUH YUEOHBIX M COI[MAIbHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHUIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3aj4ayy,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHUs, HaXOAWTh apryMEHThl Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh [1apaMeTPbl U KPUTEPUHU PELICHMUS;

aHAJIM3UpPOBaTh IOJYYEHHbIE B XOJE pEUIEHMs 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIATh IEJICHANIPABICHHBIN MOUCK TEPEHOCa CPEICTB U CIOCOOOB
NEUCTBUS B MPO(PECCUOHANBHYIO CPENY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUYECKYIO 00JacTu
KHU3HEICITCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, I0IYCKAIOIINE albTepHATUBHBIEC PEILICHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaJIM3UpPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIHMpOBaTh 3aMpPOCHl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
otbope Ouosornueckoi MHMOpMaIUKM, HEOOXOAUMOM JIJIsi BBIIOJIHEHUSI YUEOHBIX
3ajad;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
ounonornyeckor uHbopmaru (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H IpyTroe);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyeckod HHPOpPMALMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIbI, (hopMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCTIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIUTHl  HWH(pOpMammH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.



OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMM /1e/iICTBUSIMU:

1)o0menue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYIIECTBY OOCYXIaemMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJCHHUS OTHOCUTEIBHO BBIIIOJIHEHUS MpeajiaraeMoin
3a/1a4ud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIUMN APYrUX YYACTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpPEJCTBA OOIICHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIIEHUE K COOECETHUKY
U B KOppEeKTHOU Gopme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboOTHI MPU PEIICHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJCHCTBUS MIPU PEIICHUU yUeOHOU 3a/1auH;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JIEUCTBUSL MO €€ JOCTMIKEHHMIO: COCTaBJISITh IUIAH JEWCTBUM,
pacmpenenarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThHI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBBIE TIPOCKTHI, OLIEHMBAaTh UJEHW C TMO3UIUU HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMH:

1)camoopranusanus:

WCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIIEeM U UX
pEIIeHHs B )KM3HEHHBIX U yUeOHBIX CUTYyaITUsX;

BBHIOMpATh HAa OCHOBE OHMOJIOTMUECKUX 3HAHUM IICJIEBBIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JE€ATEIIbHOCTh, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTeIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH  pELICHUs MpodsieMbl €  YYETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;



JIaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIMpATh pAMKH Y4EOHOIO NMPEAMETA HAa OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieNaTh OCO3HaHHBINA BBHIOOP, apTYMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKON JpyAHULIUU B
pa3HbIX 00JIACTAX 3HAHWUW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHB.

2)CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM KaKk  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PePIEKCUU JJIsl OUEHKH CUTYalllH, BbIOOpa
BEPHOT'O PELLICHUS;

YMETh OLIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUIEHUS MO0 HUX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrHMX IpU AaHAIHU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3)npunsaTHe cedst M APyrux:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC pPE3yNbTaTBl OCBOCHHS COJCPKAHHMS YYEeOHOro MpeameTa
«buonorusiy Ha yrayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIEUYCHHE
npopunpHOro  obyueHust  oOydaronuxcss — Ouojmoruu. OHHM  BKJIIOYAIOT:
cneruuyecKkue st OMOJIOTUH HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
pEaNbHBIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ynbTarhl MPEACTaBICHBI 1O
rojilaM U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO mpeameta «buomorus» B 10
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OWOJOTUU B CHUCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH  TPOOJIEM  palHroOHAIBLHOTO
TIPUPOIOIIOIL30BaHUS, O BKJIQJEe POCCHHCKUX W 3apyOCKHBIX YUEHBIX B pa3BUTHE
Onooruy;



BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIIe OHOJIOTHYECKUE TEPMHUHBI W TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTab0JIM3M, TIOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKHUE TEOPUHU
(knetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas TeOpust
HacnenctBeHHocT T. Moprana), yuyenuss (H. W. BaBumoBa — o 1meHTpax
MHOTrooOpa3usi W  MPOUCXOXKAECHUS  KYyJbTYpHBIX  PAacTeHWil),  3aKOHBI
(ennHOOOpa3usl MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUS], YUCTOThI TaMer,
He3aBUCUMOTO HaciegoBaHust [.  Menjgens, TOMOJIOTMYECKUX PSIOB B
HacJIeICTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIIATIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJaMHU HAyYHOIO IIO3HAHMS, HCIOJb3YyEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuil, r(puOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPIaHOB U CUCTEM
OpraHOB pAaCTE€HUN, >KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEAEITEIbHOCTH,
IPOTEKAIOUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
IIPOLIECCOB: 0OMEHa BEHIeCTB (METabOIM3M), MPEBPALIECHUS SHEPTHH, OpPOKEHUS,
aBTOTPO(PHOIO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHUHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPUOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEICTBHSI T€HOB, F€TEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIMBATH B3aUMOCBSI3M MEXKIy OpPraHOMJAMM KJIETKH U HX
(GYHKIUSAMH, CTPOEHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
opraHamMu M CHCTEMaMu OpraHOB Yy pPacTeHUH, >KMBOTHBIX M 4YEJIOBEKa U MX
GyHKUMSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M UX (QYHKUUAMH, MEXAY 3Tanamu
oOMEHa BEIIECTB, ATaaMH KJIETOYHOIO IUKJIA U KU3HEHHBIX UKIJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTopamu cpesibl OOUTaHUS;

YMEHUE BBISBIATh OTIMYMUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH TPUUUHHO-CIICICTBEHHBIE
CBSI3M MEXIY UCCIIEyeMbIMU OHOJIOTMYECKUMU MIPOLECCAaMU U SBJICHUSIMU, J1€TaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TOJYYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIIOIATH
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;



YMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSITh HX OSKCHEPUMEHTAIbHBIMU
cpeacTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, AaHAJIU3UPOBATH IMOJIYYCHHBIC
pE3yNbTATHI U EJIaTh BHIBOABL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  NOPEACTaBIIATh  NOJIYYEHHBIE  pE3yJbTaTbl Ha  YYEHHYECKHX
KOH(EpEeHIINSIX;

YMEHUE OLICHUBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX MCCIIECIOBAaHUN B
obnacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHE I'€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpraHu3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
JESATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03SCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIiAyOIsTh MO3HABATEIbHBIN
WHTEPEC, HAIIPABJIEHHBIM Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Npodeccuu u
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOCHUs yueOHOro mpeameta «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHUHBl MHpA, B MO3HAHMM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTHYECKHX
npo0OjieM 4YeloBeYecTBa, a TaKXKe B PEIICHUH BOINPOCOB PALMOHAIBHOIO
IPUPOJIOTNIOIB30BaHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OHMOJIOTHH,

YMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKMX 3HAaHUW, KOTOpas BKJIIOYAET
ONpEJENeHUs] M TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKHUE TEOpUU
(aBomonionHas teopust Y. J[apBuHA, CUHTETUYECKAs] TEOPHUS IBOJIIOIMH), YUEHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaBuna (munumyma HO. JIuOuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruM), TUnote3sl (rumore3a «vupa PHK» V.
['un6epra);

YyMEHHE  BJIQJAETh  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEeMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, SKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OLICHKM aHTPOIIOT€HHBIX N3MEHEHHI B IPUPOJIE;

YMEHUE BBIJIEHATh CYIIECTBEHHBIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O or0opa, aJJIONaTPUYECKOTrO u CUMITIaTPUYECKOTO
BUJI000pa30BaHus, BIUSHUS ABMXKYIIUX CHJI 3BOJIOLUMU Ha reHO(GOH MOMYJISIUH,



MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIpaBIECHUMN
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B 3KOCHUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXAYy IIPOIECCAMH SBOJIOINH,
JIBUOKYIIUMH CHUJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENbHbIE  TPU3HAKH  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpefie 0OWTaHWs, a0MOTHYECKUX M OMOTHYCCKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
IKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTh OMOJIOTUYECKUE 3a]a4H, BBISBISTH TIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMH U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATh JTA0OPATOPHBIE M MIPaKTUYECKHUE padOThl, COOMIOATH
npasuiia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpeacTBaMH, (GOpMyIupys LEJIb HUCCIEIOBaHUs, AaHAIU3UPOBATH IOJTYYCHHbIE
pe3yabTaThl U JeaTh BHIBOIBI,

YMEHHME Yy4acTBOBaThb B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTAaBIATH  MOJYYEHHbIE  pe3yJbTaThl HAa  YYEHHMYECKHX
KOH(epeHIusX;

YMEHHE OIIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HHU, YEIIOBEKA
¥ YeJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCo0ax MpeaoTBpAICHUS
rJ100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHabHON
JESITEIIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUHU, CEIHCKOTO XO34WCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOJIKEHUE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uudpossbie)
n/m TeMIporpamMmbl Bcero  KonrTpoabHbiepadorbl  IIpakTnyeckunepadoTbl
o0pa3oBaTe/ibHbIEPECYPCHI
1 buonoruskaknayka 1
2 JKuBble cucTeMbl U X U3yUEHUE
3 buonorusknerku 2 0.5
4 XUMHYECKasOpPraHn3auUsAKIECTKU 10 1
5 CrtpoeHue 1 QyHKIMUKIETKH 8 2
6 OOMEH BeIIEeCTB | MpEeBpaIieHue 9 !
SHEPTUHU B KIIETKE
7 Hacnencreennas undopmanus u 9 0.5
peanu3zanus e€ B KIEeTKe '
JKW3HEHHBIMITUKIIKIETKH 6 1 1
9 Crtpoenue u GyHKIIUUOPTaHU3MOB 17 1.5
10 Pazmuoxenue u 3 1 15
Pa3BUTUEOPTAHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U U3MEHUYMBOCTHU 2 0.5
OpraHu3MOB
12 3aKOHOMEPHOCTHUHACIIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTUU3MEHYMBOCTHU 6 1
14 ['eneTnkauenoBeka 0.5
15 CeneknusiopraHu3MoB 4 1




buorexuonorusa u

16 4
CUHTETHYECKASIOMOJIOTUsI
17 IToBTOpEHME, 0606H_ICHI:IC, |
CHUCTEMAaTHU3AIUs 3HAHHM
OBUIEE KOJIMYECTBO YACOB I10 102 13

[NPOT'PAMME




11 KIIACC

KosnunuyecrBouacos DJIEeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u
(uudpossbie)
n/n TEMITPOrpaMMbl Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl
o0pa3oBaTe/bHbIEPeCypPChl
3apoKEHUE U pa3BUTHE
1 HBOJIFOLIMOHHBIX IIPEICTABICHUN 4
B OmoJsioruu
MuxposBoironus n
2 P 14 2
e€pe3ysbTaThl
MakposBonronus u
3 P 6 1
e€pe3ysbTaThl
[Ipoucxoxnenue u pa3BuTue
4 15 1.5
YKU3HU Ha 3emiie
[IpoucxoxaeHueuenoBeka —
5 P 10 1 I
AQHTPOIIOTEHE3
DKOJIOTHS] — HAyKa O
6 B3alMMOOTHOLIEHUSIX OPIraHU3MOB 3 0.5
Y HaJIOPTaHU3MEHHBIX CHCTEM C '
OKpY>Karollen cpenon
7 Opranu3Mebl ¥ Cpela0OUTaHMS 1.5
DKOJIOTUSIBUIOB U TOIYJISIIUI 0.5
DKOJIOTUACOOOIECTB.
9 12 1 0.5
OKOJIOTNYECKUECUCTEMBI
10 buocdepa — 6
rio6anpHasIKOCUCTEMA
11 Yennosek U OKpyxkaromascpeaa 6




12 O000111eHrE U CUCTEMATU3 AL

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

7.5



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosnunuyecrBouacos
DileKTpoHHbIenupoBbIcodpazoBaTelI
o/ Temaypoka Bce  Konrpoabnbiep IIpakTuueckuep BHBIEPECYPCHE
I ro a00ThI a00ThI

| buonorus kak KOMIUIEKCHAsI HayKa U Kak |
4acTb COBPEMEHHOI'0 00LIeCTBa

2 JKuBble cucTeMbl U X CBOWCTBA 1
YpoBHEBasIOPraHU3aALUSKUBBIXCUCTEM 1

4 HcTopust OTKPBITHS ¥ U3YYEHUS KICTKH. |
Knerounasreopus
MeTo1bI MOJIEKYISIPHOM U KIETOYHOMN
6uonoruu. [IpakTnueckas padora

5 «3y4eHune MeTo10B KJIIETOYHOU | 0.5
ouonoruu (xpomartorpadus, '
anekTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»

6 XUMUYECKUNCOCTABKIIETKU 1

7 MuHepalibHbI€ BeIlIeCTBa KJIETKHU, UX |
Ouonornyeckas poib
Opranuyeckue BelecTBa KJIeTKH —

g oenku. JlaboparopHas pabota 1 0.5
«ObHapyxeHue 6EIKOB ¢ IOMOIIIBIO '
Ka4eCTBEHHBIX PEAKIIHI»

9 CsaoiicTBa, Ki1accuduxanys 1 GyHKIun 1
OenKoB




10

11

Oprann4ecKueBeneCTBAKICTKH —
YTJIEBOJIbI
Oprann4ecKueBeneCTBAKICTKH —
JIATIU B

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue
HYKJICMHOBBIX KHUCJIOT, BbIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykneosuarpudocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUTITOMHUKH,
MPOTEOMUKH

MeToabICTpYKTYpHOMOHOIOT U

16

17

18

Tuneiknerok. [IpokapuoTnyeckaskieTka

CtpoeHne 2yKapuOTUUYECKOM KIIETKH.
[Tpaktuyeckas pabora «M3ydenue
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIMANNIAPATKIIETKH

0.5

19

OnHOMEMOpaHHBIE OPTaHOUIBI KIIETKH.
[IpakTuueckas pabora «3yuenune
JABVKCHUSA OUTOINIA3MbI B PaACTUTCIIBHBIX
KJIETKax»

0.5

20

[ToryaBTOHOMHBIC OPTAaHOUIBI KJICTKH:
MUTOXOHJIPHH, TUTacTUBL. JlabopaTopHas
pabota «/ccnenoBaHue mia3Moim3a i
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

0.5

21

HeMeM6paHHBIeOpFaHOI/IILBIKJICTKI/I




22

23

24

25

26

Ctpoenue u pyHKIUHIpA

CpaBHHTEIbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbBIX
OpPraHu3MOB»

ACCUMUIISITIVS ¥ TUCCUMIISLINS — JIBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaIMTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTtajas3bl)»

depMeHTATUBHBIN XapaKTep peakiui
KJICTOYHOTO MeTab0JIM3Ma.
JlaboparopHas pabota «3yuenue
(epMEHTaTUBHOTO PACIICTIICHHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTEIHHBIX H
JKUBOTHBIX KJIETKAX))

benku-akTuBaTOpH! M OENIKU-
UHTUOUTOPBI

0.5

0.5

27

ABTOTPO(HBINTUIIOOMEHABEILIECTB

28

29

dorocunTes

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npolieccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe OpraHu3Mbl. Bus
Oopoxenus. JlabopaTopHas pabora
«CpaBHEHHE TTPOLIECCOB OPOKEHUS U
JIBIXQHUSDY




AspoOHBIC OpraHU3MbI. DTarbl

31 OHEPreTHYECKOro oOMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npotoHoB. Cunre3 AT®: padota
npoToHHON AT®-cuHTa3bI
33 PeakuunmarpuyHorocuHresa
TpaHcKpUNIIKSI — MAaTPUYHBIHCUHTES
34
PHK
35 Tpaucnsauus u e€sransl
36 Konnposanne amuHokucior. Poib
pubocom B OnocuHTe3e Oenka
37 Opranuzaiuys reHoMa y mpoKapuor u
JyKapuoT
18 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycbl — BHEKJI€TOUHBIE (HOPMBI
39 YKU3HU U OOJIUraTHBIE Tapa3UThI. 0.5
IMpakTnueckas pabora «Co3nanue '
MOJIETIN BUPYCa»
40 BupycHble 3a001€eBaHus YeI0BEKa,
JKUBOTHBIX, PACTEHUHN
41 HanorexHonoruu B 61o10ruu u
MEANIIVHE
42 KU3HEeHHBINIIUKIIKIIETKHA
43 Marpuunsnicunare3 JJHK
44 Xpomocomsl. JlabopaTtopHas paboTa 0.5

((I/I3ytleHI/Ie XpOMOCOM Ha I'OTOBBIX




MUKpOIIpenaparax»»

45 JleneHueKIeTKu — MHUTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MUTO3a B KJIETKaX KOHYMKa KOpeIIKa
JyKa (Ha TOTOBBIX MUKpOIIpENaparax)»

47 Perynsuusi>kKu3HEHHOTOLIMKIIAKIIETOK

48 OpraHu3MKake IMHOEIETI0e

49 Txanu pacrenuii. Jlaboparopras padbora 0.5
«M3y4yeHue TKaHEeH paCTECHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas pabota «3yuenue 0.5
TKaHEW JKUBOTHBIX)
Oprasbl. CHCcTEMBI OpPraHOB.

51 JlaGopatopHas pabora «3yueHue 0.5
OpraHoOB LIBETKOBOT'O PACTEHUS»

52 Ornoparenaopranu3smMoB

53 JIBuKEHHEeOpraHu3MOB

54 IIuraHneopranu3sMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JIpIxaHMEOpraHn3MoB

57 JIpIxaHWe MO3BOHOYHBIX )KHBOTHBIX U
4eJI0BEKa

58 TpaHcOpTBEIIECTB Y OPraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX

JKHBOTHBIX W YCJIOBCKA




60

Briienenue y opranu3smosn

61 3anuTa y OpraHu3MoB

62 HNMmmyHHasgcucTEMadeloBeKa

63 Pa3znpaxxuMocTh U perynsuus y
OpraHU3MOB

64 I'yMopanbHas perymisanus 1 SHIOKpUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 DopMBIPa3MHOKEHUSIOPTAHU3MOB

66 [TonoBoepazMHOKEHUE

67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 0.5
«M3yueHune cTpoeHus MOJIOBBIX KIETOK )
Ha FOTOBBIX MUKPOIpENapaTax»

69 WNHauBHyanbHOEpa3BUTUEOPTAHU3MOB
— OHTOTEHE3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JINCTKOB
Poct u pa3BuTHe KUBOTHBIX.

71 JlaGopaTtopHnast pabota «BrlisiBiieHHe 0.5
MPU3HAKOB CXOJCTBA 3apO/IbIIIeH
MTO3BOHOYHBIX YKHBOTHBIX
PasMHOXeHUE U pa3BUTHE PACTCHUM.

7 JlabopaTtopHnast pabora «CtpoeHue 0.5
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

73 Hcropus ctaHOBIEHUS U pa3BUTHUSA




TCHCTUKH KaK HAYKH

OCHOBHBIC TIOHATHS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora

74 1 0.5
«/Ipo3oduna kak 00BEKT FreHETUICCKUX
HUCCIIENOBAHUN)
3aKOHOMEPHOCTH HACIEAOBAHUS
pU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipakruueckaspabora 1 0.5
"N3y4yeHnepe3yibTaTOBMOHOTHOPHIHOTO
CKpEIIUBaHUs Y IPO30(HIIbI"

76 L{uToI0THYECKNEeOCHOBEIMOHOTHOPHTHOT |
OCKpEIINBaHUS

77 AHaIu3upyIOLIEeCKPELMBAaHUE. |
HenonnoenoMmunupoBanue
JurulpunHoe ckpeniBaHue.

73 [Tpaktuyeckas pabdora «M3ydenue | 05
pe3yIbTaTOB TUTHOPUIHOTO '
CKpEIIUBAaHUS Y APO30(PHIIBI»

79 [{uTOoNMOrn4ecKueoCHOBBIIUTHOPHIHOTOC |
KpELIMBAHUS

80 CueruieHHOEHACTIe IOBAaHUETIPU3HAKOB 1

81 XPpOMOCOMHASITEOPUSHACIEACTBEHHOCTH 1

82 I'enerukamnona 1

83 ['enoTunKakenoCcTHasicuCTEMa 1

24 I'eneTnyeckuii KOHTPOIIb Pa3BUTHS |
pacTeHuM, )KUBOTHBIX U YEJIOBEKA

25 N3MeHYMBOCTBIIPU3HAKOB. 1

BunemsMeHunBOCTH




86

87

88

MoaudukanmoHHAsTM3MEHUYNBOCTh

BapuanuonHnslii psig u BapuaioHHas
kpuBas. JJaboparopHas pabota
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHneBapranMOHHOrOpsiia U
BAapUALIMOHHOMKPUBON»

I'enoTHIIMUYECKASIN3MEHUYNBOCTD.
KoMOnHaTHBHAsIN3MEHYNBOCTE

0.5

&9

MyTanuoHHasi U3MEHYHBOCTD.
[IpakTuueckas pabora «MyTtaruu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIpenapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npoiiecca. DMUTeHETHKA U STTUT€HOMUKA
I'enetuka yenoseka. [IpakTnyeckas
pabota «CocTaBieHHE U aHAIN3
POIOCIOBHOM»

MeTtoapIMe TUITMHCKOUTEHETUKH

0.5

93

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEIOTBPALIEHUH U JICUCHUHT
reHEeTHYECKUX 3a00JIeBaHNH YeI0OBEKa

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlaGopaTtopHast pabora «3yuenue
COPTOB KYJIbTYPHBIX PACTEHUN U ITOPOJ
JOMAIITHUX KUBOTHBIX)»

0.5

95

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopaTtopHnast pabora «3yuenue

0.5




METOA0B CCICKIINU paCTeHHfI>)

JloCTH>KEHMS CeJIEKIMU PACTEHUN U

96 *KUBOTHBIX. [IpakTHueckaspadbora 1
«ITpuBHBKapacTeHUI»
97 CoxpaHeHnue, U3y4eHue u |
MCII0JIb30BaHUE T€HETUUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npousBojcTBa. [Ipaktuyeckas pabora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOJIOTUN
99 OcHOBHBICHAIPABICHUSCUHTETUUECKOIO |
MOJIOTUH
10
0 XpOMOCOMHAsI U T€HHAAUHKEHEPUS 1
10
! MenuuuHCKueOnOTEXHOJIOT I 1
10 [ToBTOpenue, 06001IIEHNE, |
2 CUCTeMAaTH3aIHsl 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOTPAMME




11 KIIACC

Ne

n/

Temaypoxa

KoaudecTBo4acon

Bce
IO

KoHnTtpoibHbiep
a0doThI

IIpakTHYeckuep

a00ThI

DJIeKTPOHHBbIeU(PPOBBLIEOOPA3OBATEID
HbIepecypchl

OpomonmonHasareopus Y. JlapBuna

JIBM>KyIIMe CUIIbI 3BOJIIOLIUN BUJIOB
o Y. /lapsuny

Bbopn0a 3a cymiecTBoBaHueE,
€CTECTBEHHBII U HCKYCCTBEHHBIN
otbop

POpMHUPOBAHUECHUHTETHUECKOUTEOPH
M3BOIIOLUN

Oransel 3BOJIIOLIMOHHOTO NIPOLIEcca:
MHUKPOIBOIIOLHUS U MAKPOIBOIIOLIUS
[Momynsums —

JJIEMEHTapHAasIe IMHULAdBOJIIOLIUN

3aKOH TeHETHYECKOTO PAaBHOBECHS
Jx. Xapau, B. BaiinOepra.
JlabopaTtopHas pabota «BrisiBieHue
W3MEHUYUBOCTH Y 0CO0Ei OJTHOTO
BUIA»

0.5

10

DneMeHTapHbIe(PaKTOPHIIBOTIOINH

OS¢ ekt ocnoparenst. dpdexr
OYTBIJIOYHOTO TOPJIBIIIKA
Murpauuu. M3o0aumuu nomymsimii:
reorpaduyeckas, Ouonormueckas




11

12

EcrecTBennblii 0TOOpD —
HaMPABJISIOMUN (HaKTOP IBOIOIHH

[TonoBoiioT60p 1

13

[TpucnocoOaeHHOCTh OPraHU3MOB

KaK pe3yJbTaT MUKPOIBOJIIOLIUH.
Jlaboparopuas padota «3yueHue 1
apoMop(030B U UIANOATANTALIUH Y
PacTeHUH U )KUBOTHBIX)»

0.5

14

15

16

[Ipumeps! npucnocodseHunt y
OpraHu3MoB: Mopdosornieckue,
¢buznonornueckue, ONOXMMHUIECKHE,
MIOBE/ICHYECKHE.
Jlaboparopnaspabora
«[IpucnocobaeHnIOpraHu3MOB U
MXOTHOCHUTEJBbHASIIEIECO00Pa3HOCTh
»

Bun, ero kpurepuu u CTpykTypa.
JlaGopatopnas pabora «CpaBHeHHE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

CrpykrypaBuna 1

0.5

0.5

17

18

BunoobpazoBanuekakpe3yabTaTMUKD
O9BOJTIOLIUHT

CBH3LMI/IKp03BO.HIOI_[I/II/I n
OIMUACMHUOJIOTNHN

19

Makpo3BorOLHs.
[TaneoHTOMOrMYECKHE METOIBI 1
W3Yy4YEeHUs SBOJTIOLUN




buoreorpaduyeckueMeTo pIn3ydeHH

20
SIBOJTIOLIH
DOMOpHOIOrHYecKHe U
21 CPaBHUTEIHLHO-MOP(HOIOTHIECKHE
METO/IbI U3yUYECHHS IBOJIIOLUU
MonekynsapHO-TreHETUYECKHUE,
22 OMOXMMHYECKHE U MATEMATUYECKUE
METO/IbI U3yUYEHHS IBOJIOIUU
23 OO011e3aKOHOMEPHOCTHIBOIIOIUT
AnantuBHas paauaius.
24 HepaBnomepHoCTh TEMIIOB
ABOJIIOLIMH
25 HayuHble runoTtessl IporCX 0K ICHUS
KU3HU Ha 3emJie
26 JloHay4yHbI€ PECTaBICHUS O
3apOKICHUH KU3HU
7 OCHOBHBIEITAIBIHEOPTAHUUECKOUIBO
JOLUU
28 I'mnores3pI3apoKACHUSIKU3HI
Ucropus 3emnu u MeToas! €€
79 n3yuenus. JlaboparopHuas pabora 05
«M3ydeHue u OMMCcaHHE HCKOTTAEMBIX '
OCTAaTKOB JAPEBHUX OPTAaHU3MOBY»
30 HavansHbIeaTanbIopraHn4ecKoMdBOI
FOTTIH
31 OBONIOIUADYKAPUOT
1 OCHOBHBIE 3TaIbl YBOJIIOIUN 0.5

pactutenbHOro mupa. [IpaktTuaeckas




pabora «3ydyeHue ocooeHHOCTEH
CTPOECHUS PACTCHUH Pa3HbIX
OT/ICTIOBY

OCHOBHBIE 3TaIbI 9BOJIIOIIUH

33 AKHBOTHOI'O MHUpa
OBONIOIMS )KUBOTHBIX.

34 [IpakTuyeckas padora «M3yuenue 0.5
0COOEHHOCTEH CTPOeHUS '
MIO3BOHOYHBIX KUBOTHBIX»

35 PazButue xu3Hu Ha 3emMIie Mo spam 1
nepuojam

36 MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI ITPOLLIOTO

37 CoBpeMeHHBIN HKOTOTUYECKUI
KPHU3HUC, €ro 0COOEHHOCTH

18 CoBpeMeHHasACHCTEMAaOPTaHUYECKOT O
MIPOLLIOTO

39 OCHOBHBIECUCTEMATUYECKUETPYIIIIBIO
pPraHu3MOB

40 AHTpPOIOJIOTHSI — HayKa O YeJIOBEKE

41 PasButne npexacrasnenuii o
MIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabora «3ydeHue ocobeHHOCTEM 0.5
CTPOEHHUSI CKeJIeTa YeJI0BeKa,

CBSI3aHHBIX C IPSIMOXOXKIACHUEM»

43 JIBIKYIIMECUIIBIAaHTPOIIOT €HE3a




CooTHolIeHHe OMOJOTHYECKUX U

44 COILIMANIBHBIX (PAKTOPOB B
aHTPOIIOTEHE3E
45 OCHOBHBIECTaJUUAHTPOIIOTEHE3A
46 [Taneorenerrka u NajeoreHOMHUKa
47 DBOJIIOLUSCOBPEMEHHOT 0YEJIOBEKA
UYenoseueckue pacel. [Ipaktrudeckas
48 pabota «3yueHne SKOIOrHueCKux 0.5
aJlanTanui 4eI0BeKa
49 MexaucuIIMHAPHBIEMETOABIAHTPO
10JIOTUHU
50 3apoXxAeHUE U Pa3BUTUEIKOIOTUN
Mertoapl skosoruu. JlaboparopHas
51 pabota «/3y4yeHre MeTO/10B 0.5
9KOJIOTUYECKHUX MCCIIET0BAHUIN)
57 3HaYeHHUE DKOJIOTMYECKUX 3HAHUT
JUIS YeJloBeKa
53 DKoJ0rn4ecKkrepaKTopsl
Abuotnueckue akropsl. CBeT Kak
9KOJIOTUYECKUH PaKTop.
54 JlaGopatopHnas pabota «BelsiBieHHe 0.5
MPUCIIOCOOTICHUH OPTaHU3MOB K
BIIUSTHUIO CBETa»
AbunoTtnueckue GpakTopbl.
TeMreparypa Kak dKOJIOTHYECKUI
55 ¢axrop. JlabopaTopHas pabora 0.5

«BpIsBIIEHNE TPUCTIOCOOICHUI
OpPraHU3MOB K BIHMSIHUIO




TEeMIIEPaTyphI»

Abuortnueckue Gpaxkropsl. BraxkHocth
KaK 9KOJIOTUYECKUN (haKTop.
JlaGopaTopHas paboTta

56 1 0.5
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oOUTaHUS

57 CpenploOuTaHUSOPraHU3MOB 1

58 buonoruueckuepuTmbl 1

59 XKuzneHHbleOPMBIOPTaHU3MOB 1

60 bruotnueckuedakropsr 1
3HayeHne OMOTUYECKUX

61 B3aUMOJICCTBHI 1JIst |
CYILIECTBOBAHUS OPTraHU3MOB B CpeJie
oOuTaHus

2 DKOJIOTHYECKUEXAPAKTEPUCTUKUIIONY |
TSN
OcCHOBHBIE IOKA3aTENN MOMYJISALNN:

63 YHCIIEHHOCTD, IIJIOTHOCTb, 1
BO3paCTHAsl U MOJIOBasi CTPYKTypa
OcHOBHBIE TTOKA3ATENN TOMYISIIAN:

64 POXKIaeMOCTh, PUPOCT, TEMIT POCTa, 1
CMEpPTHOCTh, MUTPALIUN

65 DKOJIOTMYECKAsICTPYKTYPaAITONyJISALH 1
"

66 JlnHamuka nonyssuuu u eé |
perynsnus

67 KpuBsble pocta ynicneHHOCTH 1




ITOITYJIAII M. KpI/IBI)Ie BBDKHUBAHHA

DKoJiIoryecKasi HuIla BUa.
JlaGopaTopHas paboTta

68 . 0.5
«IIpucnocobnaeHus cemMsiH pacTeHHi
K PAacCeJICHUIO»

69 Bunkakcucremanonymsiuit

70 3aKOHOMEPHOCTH MOBEJICHHS U
MUTpani KUBOTHBIX

71 Co00111eCTBOOPraHU3MOB —
OHOLIEHO3

72 DKOoCUCTEMaKaKOTKpbITasicCucTEMA

7 KpyroBoport BeliecTB U NOTOK
SHEPI'UU B SKOCUCTEME

74 OCHOBHBIENIOKA3aTEINIKOCHCTEMBI

75 DKOJOrH4eCKHETUPaMUIbI

76 N3MeHeHnscoo0IecTB — CyKIECCUU
[IpupoiHBIE 3KOCUCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.
DKocHCcTeMBIMOpEI U OKEaHOB
[IpupoiHBIE 3KOCUCTEMBI.

78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH,
MyCTBIHB

79 AHTpPONIOT€HHBIEIKOCUCTEMBI
VYpb6oskocucremsl. [IpakTrueckas

80 pabota «/3yueHue u onucaHue 0.5
ypOOIKOCUCTEMBI»

81 3aKOHOMEPHOCTH (OPMUPOBAHUS




OCHOBHBIX B3aUMOICUCTBUHI
OpraHU3MOB B 9KOCHUCTEMAX

MexaHu3MEI BO34ECHCTBUS
3arpsI3HEHUH pa3HbIX TUIIOB Ha

82 cyOOpraHu3MEeHHOM,
OpraHU3MEHHOM, TOMYJIALIMOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buochepa —
oOmernIaneTapHaso00109Kka3eMIn

24 VYuenne B. U. Bepnaackoro o
ounocdepe

g5 3aKOHOMEPHOCTUCYILIECTBOBAaHUAONO
cepsl

26 KpyroBopoTs! BemecTs u
OMOTeOXUMHYECKUE ITUKIIBI

g7 3oHanbHOCTH OuOochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTeOHOChEpHI

29 DKOJOTHYECKHE KPU3HUCHI U UX
MIPUYUHBI

90 BozaeiictBueuenoBekanabuochepy

91 AHTpONOreHHoe BO3/IeHCTBIE Ha
PaCTUTENbHBIN U )KUBOTHBIM MU

92 OxpaHanpupoisl

93 OCHOBHBIE TIPUHIIHITEI YCTOHYHUBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI

94 ParmonansHoe pUpoI0N0Ib30BaHNe




U COXpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us 3eMiaun

O06001IeHE 10 TEME

95 . 1
«MUKpPO3BOJIONHS U €€ PE3yIbTaThD»

96 O06o001IeHne 1o TeMe !
«Makp0o3BOIIOIHS U €€ Pe3yIbTaThD»
O06o06menue 1Mo TeMe

97 «IIpoucxoxxaeHue u pa3BUTHE KU3HU 1
Ha 3emiiey
O00011IeHIE IO TEME

98 «IIpoucxoxneHue yenoBeka — 1
AQHTPOIIOTCHE3)»

O06001eHne 10 TeMe «DKOJIOTHUS —

99 HayKa O B3aMMOOTHOILICHUAX 1
OpraHU3MOBY

100 O60061meHne no Teme «OpraHu3msl U |
cpena oouTaHus»

101 O06001meHue 1o Telee «IKoJorus !
BUJIOB U TTOMYJISIHII»

102 0O606mmenue o Teme «buochepa — |
rJI00anbHas IKOCUCTEMAY)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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