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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpenmery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii @eneparumy,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB MpeAMETHOU obnactu «EcTtecTBeHHO-
HayuyHble mpenMeTs». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThl, U3yuyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennpann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUA U
NPU3BaHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEIHUM
o01IUM, cpeHUM TTPOeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKABIA M3 DJTUX YYEOHBIX TPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanend 00y4aromuXCcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHOW, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
eI M 3ajadax Hu3ydeHusi ydyeOHoro mpenmera «buosorus» Ha yriyoaéHHOM
YPOBHE, OIpeneseT 00s13aTeabHoe (MHBAPUAHTHOE) IPEIMETHOE CO/IEpKAHUE, €TI0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYET MOCIEA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4E€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peain30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMU Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIlpaBJI€HHOCTh HA TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTHPOBAHHBIX Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e >KW3HM, Ha
BOCIIMTaHHE OEpEeKHOTO OTHOUICHHs K OKpyKawolled npupoaHoi cpexe. B
nporpaMme Mo OHMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
GbOopMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OHUOJOTHUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero obuiero oopa3oBaHUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHie U yriayOsjeHue 3HaHUi oOydarouuxcs O JKMBOM IPHUPOJIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTMH, SMOpPUOJIOTMH U OMOJIOTUU pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYE€HHUS U YKOJIOTUH.

Wzyuenne ydeOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJTOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOJIYYECHHIO
OMonoruyeckoro  oOpa3oBaHHs B By3aX W OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBIISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH Ha YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJIOBEKa, OOLIUX 3aKOHOMEPHOCTSX MKHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U OMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJYYEHHBIMH OOYYaAIOIIUMUCS IPH H3yYECHUU
(bu3MKH, XUMHH, Teorpaduu U MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHUIO OHOJIOTHUU.
CorylacHO UM, U3y4arOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUJISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHUs OMOJIOTMUYECKOro pa3HooOpaszus 1uranetel. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHOJIOTMH, SMOPHOJIOTUU U
OMOJIOTMN PA3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJOTUH W CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHWUS OOyYaroUIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usnonoruu uenoreka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii  npeamer  «buonorus»  mpu3BaH  00€CNEUUTh  OCBOEHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOMyJIsIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIAIHBIX aClIEKTaX OMOJOTMYECKUX 3HAHUM. [[ns
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACpPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW o00nacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEILICHNE BAKHEUITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00acTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIs TPOJIOJKEHUS OMOJIOTMYECKOro 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yIIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHLEMIHAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MIpaBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, Onocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYYarolMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHOJOrHM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CeJICKUUU, OWOTEXHOJOTMM M CUHTETUYECKOHM OWOJIOTMH, MaJCOHTOJOTHUH,
HKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu U B mpupoae (HaOIOAEHHE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMHUCA YMEHHUSIMHU: CaMOCTOSTEIbHO  HaXOIUTh,
aHANIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; MOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COLUAJIbHO-3KOHOMUYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMy YeJIOBEYECTBA; OLEHUBATH IOCIEICTBUS CBOEU NEATEIbHOCTU IO
OTHOILICHUIO K OKpYXKalIIel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHA B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCSl MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTHUH, pEIIaeMbIMH €0 MpobjeMamMH, METOI0JIOTHEeH
OHOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHNM, pelieHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUSI OMOJIOTUYECKUX
00OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YyYaIOMXCsl IIEHHOCTHOTO OTHOIIEHUS K KMUBOW MPUPOJE B
1EJIOM M K OTJIEJbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOYYAIOMIMMUCS  KOMIIETEHTHOCTM B pPallMOHAIILHOM
IPUPOAOTIOIL30BaHUN (COOJIO/ICHNE TpaBUJ TOBEICHUS B MPUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXaromux JoAe (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUM,
obecrieueHne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYaITUSIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  UCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHMEe  YCIOBMUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0Opa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocjeaywnemMy npohecCHoOHAIBHOMY CaMOOIPEIEICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHEIU(UKU €ro COJEp KaHHWs U HaIlpaBIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJISIETCA TPOBEACHUE JA0OPAaTOPHBIX M TpakTHUeCKux pador. Takke ywactue
OOy4YaronIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-MCCIIEI0BATENHLCKUX PabdoT,
TEMaThKa KOTOPBIX OMPEIEISeTCS y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass uCTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  NPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJOrUu.

3HadeHne Owonoruv B (OPMUPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHble ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULHHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

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

Tabnuupel 1 cxembl: «CBsI3b OMOJOTMM C JPYrUMHU Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYCHHUE

KuBble cucTteMbl Kak mpenMer u3zydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYECHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAaMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJISIDHBIM, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiiti. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cucremax. OCHOBHBbIE Mpu3HAKU KuBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeTonsl Omonornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanus3. lloHdarue o 3aBucuMon u
He3aBUCUMOM 1niepeMeHHOU. [lnmanupoBanue okcnepumenra. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsarue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaX€HUsT PE3yJabTaTOB »JKcriepumeHTta. [loHsiThe
CTaTHCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «bwmoreomenos», «buocdepa», «Meroapt
V3y4YEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jJabopaTopHoe  OOOpyAOBaHME i  IPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpyKkTypHO-QYHKIIMOHAJIbHASI e€QUHUIA >KuBoro. Mcropus
OoTKpBITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomartorpadus, eKTpodope3, METOJl MEYEHBIX aToMOB, auddepeHInanbHOe
HEeHTpUYTUpOBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAas MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anextpodope3, auddepeHanbHoe EHTPUGYTHUPOBaHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ poiib Kak pacTBOpPUTENS, pEarceHTa, y4acTUE€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasnuu. MuHepaibHble BEIIECTBA KJIETKH, WX OUOJOTHYECKas
posb. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€KOBOM MoJieKysbl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAs, YEeTBEPTUUHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Knaccudukauuss  Oenkos.
buonornueckue pyHkuu 6eaK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mmii 1IaH CTpoeHUs U (PU3MKO-XMMUYECKUE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbHo-TUapodhoOHbIe cBOMcTBa. Kitaccudukanus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1ue CBONCTBAa OMOJIOTMUECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiiementapuoct. [IpaBmimo Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ouonorndeckue pynkmun JJTHK.
Buael PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietrke. [pyeue wykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl eenoMuxu, MpaHcKpUnmMoMuKuy, NPomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMHUYECKHEe U OMOo(HU3NYECKUe UCCICTOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarue
CMpYKmMypbl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnviomepHuiti Ousaun u
opeanuyeckul cunmes OUOMOEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXHUBOU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoamyeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHEe MOJIEKYI
yrieBonoBy, «CTpoeHne MOJeKyn JMnuaoBy», «HyKIEMHOBBIE KHUCIOTHDY,
«Ctpoenue Mosnekyiabl ATOy.

O6opynoBaHue: XUMUYECKasl MOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
pEeaKIUIN.

JlaGoparopnass  padora  «lccrmenoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u PyHKUMH KICTKH

Tunel KIETOK: »JyKapuoTHuYecKass M mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHON W aBTOTPOPHOU MNPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapUOTHUYECKOU KJIETKH.
[Tna3matuueckass MeMOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeru€éHHas auddysus), aKTUBHBIM (IMEPBUYHBIA U BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. PabGota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[uromnasma. [{uto3onb. [urockener. JIBuxeHue murtomiasmbl. OpraHou/Ibl
kieTku. OnHoMeMOpaHHBIE OpPraHoOWbl KIETKH: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapar ['onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUHH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpOoe€HHE TpPaHyJSIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHJOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius ammapata ['onpmku. Moougurkayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeowckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUW M mactui. llepBuunsle,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (POTOCMHTE3UPYIOIIMX  AYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaeTku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOuI0B KJIETKH. Pu6ocomsi. IIpomescymounvie Quramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIEUHbIE  KJIETKU.
AxmuHosbie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
nuToriasMel. LleHntpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpoOMaTHHA — THUCTOHBL. /J{uHamuka s0epHou 000n0uku 6 mumose. Aoephbiil
MPAHCcnopm.

Knerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHUE 3yKapUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOCHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyenwe  ABMKEHUS  [MUTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpalleHie JHEPIHU B KJIeTKe

AccuMUWISILIMSL ¥ TUCCUMMIISALINS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel oOMeHa
BEUIECTB: aBTOTPO(PHBIA U TeTepOTpOPHBIA. YdacThe KHCIOpoAa B OOMEHHBIX
npoueccax. JHepreruueckoe oOecredeHne kietku: mnpespamieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThl, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JECHUCTBUSI.
Kodepmentsl. OTinnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpPMEHTATUBHBIX
peakLuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIl U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocoouparoujue
nueMeHmbvl U NUMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpoImiacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHHe pa3nuyuHbIX (HAaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIINE OaKTepuH, >Kele300aKTepuu, CepoOaKTEepUH, BOJOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBUTeNbHBIN TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIHOKO3HI.

buonornyeckoe OKHCIIEHHE, WIH KIETOYHOE JbixaHue. Poiab MUTOXOHIpU B
npolieccax ononorunyeckoro okucienus. Luknnueckue peakunu. OKUCIUTETbHOE
bochopmiupoBanue. Iuepeus memodpanHoz2o 2paduenma npomonos. Cunme3s



ATD: paboma npomonnou ATD-cunmaszel. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BeIleCTB nepea aHadpOoOHBIM. DPGHEeKTUBHOCTh SJHEPTreTUUECKOT0 OOMEHa.

JdeMoHCcTpaIMuA

[Toptpetsr: JIx. IIpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « DIHEPreTUUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynoBaHHE: CBETOBOM MHKPOCKOI, OOOpPYAOBAHHE JJII IPHUTOTOBICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3ydueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl ).

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTEBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunHtesa. [[puHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTHueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanue amuHoOkucioT. Ponp pubocom B
OunocuHTe3e OenKa.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus reHoMa y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KiIeTOUHBIN roMeocTas.

Bupycel — HekieTounbie (OpMBI JKU3HU U 00JUTraTHbIe TTapa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpauckpunyus, peeepmasa, unmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz oonrvwux maccusos («bigdatay)
CMpPYKMYpHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocobvt 0ocmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wurtepdaza u  Mutos.
OcoOeHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [IpecunteTmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOABI MHTEP(A3HI.

Marpuunsiii cunte3 JIHK — penmukanms. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM Ha0Op KJIETKM — KapuoTum. JUIIOWIHBIA W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOJAIINE B HUX

nporneccel. Tunbel muro3a. KapuoknHe3 n nuToknHe3. buosiormdeckoe 3HaueHuUe
MHUTO3A.

Perynsnusa MUTOTHYECKOrO IUKIA KIETKU. [IporpamMmupyemasi KieTOdHas
rubesb — arnornTos.

Kinerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu Kiemox. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue Mooeiu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «Mmuto3», «CtpoeHwne
xpomocomy, «Permmkamusa JJHK».

O6opyaoBaHu€e: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKa JIyKa».

JlaGopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopHnasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KU3ZHEACATEIBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, APpyrue NpoTUCThL. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBsI3p 4aCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe 1einoe. ['omeocras.

Tkanu pactenuil. TuIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAasl, MeXxaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacloIoKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCJIMHUTENbHAS, MbIllIeYHasi, HepBHas. OCOOEHHOCTU CTpOeHUs, (YHKIUNA WU
PACIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OpranHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli ¥ BHyTpeHHHI ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBmxkeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblneyHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEHIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKIIETOUYHOE TNuIleBapeHue. lIuTaHne MNO3BOHOYHBIX MKUBOTHBIX. OTHemnb
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuit. Jlpixanue ;kuBoTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxxHoe nbixanue. [[prxaTenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTemMa 4YesioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTIUTAIOMUX. Perynsius apixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BeElIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BewlecTB y JKMBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum kpoBooOpaiiieHusl. DBOJIOIUOHHBIC
YCJIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbeigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PAOOThl OPTAaHOB BBIJCICHUS.
CBs3b NOJIOCTH TeJIa ¢ KPOBEHOCHOW W BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



IO3BOHOYHBIX JKMBOTHBIX M yesoBeka. Ilouknu. CtpoeHue u QpyHKIMOHUPOBAaHUE
Hedpona. OOpazoBaHue MOYH y YeJIOBEKa.

3amyra y OpraHu3MoOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cucrema denoBeka. KiieTouHblil u
TYMOPANbHBIA MUMMYHUTET. BpoXIEHHBIH H TPHOOPETEHHBIA crenuduuecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceneKTUBHOr0o mmmMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanmurenbHble OTBETBHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasngpaxxuMocTs W perymsanus |y  OpraHusmoB. PasnpaxuMocTs y
ONHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PazgpakumMocTe W perymanus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas peryisiius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIIOLUOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CHCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOW CHUCTEMBI M UX TOPMOHBI. [IefiCTBHE TOpPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
BoJopociny», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAaCTCHUI,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctedisy,
«CTpoeHre NHMCTOBOM IUIACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKay,
«IInmesapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas cCUCTEMaAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUCTEMay, «IDHAOKPUHHASA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «Kumieunonosiocteie», «CxeMa  TUTAaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpOCHUE THUIIPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOoeHHEe HO0XKIEBOro uepBsi», «HepBHas
cuctemMa poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenapaTrsbl OJIHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOTI'O PACTECHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii cMbICiT
M€i03a W TIOJOBOro Ipouecca. Melo3 W €ro Mecrto B KA3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3bI.
OOpa3oBaHuE U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogoTBOpeHHE U AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH NAPOOJICHUS MIICKOIMMTAIOMINX. 3apOJbIIICBbIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHAYKIHSA).
3akiagka IUIaHA CTPOCHUS KUBOTHOTO Kak pe3ysibTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 3MOpHOHAIBLHOE PAa3BUTHE PA3IAYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buoliormyeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPHUPOAE. THUIMBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpollecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
pa3BUTHE CEMEHH.

MexaHu3MBbI peryJIlii OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMoHCTpaMu

[Toptpets: C. I'. HaBammun, X. llneman.

Tabnmuupl u cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pa3MHOXKEHUD», «Pa3MHOKEHME XIJIAMHIOMOHAIbB», «Pa3MHOXEHHE SBIIICHBI»,
«PazMHOXkeHuE ruapey», «Meios», «XpomocoMb, «I'amerorenes», «CrtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay, «lIpsmoe n
HENpsAMOE pa3BuTHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUI»,
«CTpoeHne ceMsaH OJHOJOIBHBIX U JABYJOJbHBIX PACTEHUI», «KW3HEHHBIN LUK
MOPCKOW  KamycTb», <« KU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
MarnopoOTHUKA», «JKU3HEHHBIN UK COCHBDY.

OOopynioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIPEnapaTaxy.

IIpakTnueckass padora «BbisBIEHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTMka — HayKka 0 HaCJeICTBEHHOCTHM W H3MEHYMBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengnens, I'. ne ®pusza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Paboter H. K. KonsrioBa, H. 1. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUUECKHUE MOHATHUSA U CUMBOJIbI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJyielbHbIE TE€HbI, AJIbTEPHATUBHBbIC MPU3HAKH, JTOMUHAHTHBIM W PELIECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAs JIMHUSL, TMOPUIbI, TEHOTHUI, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA.

JdeMoHCTpaMuK

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

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUICHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanm3upyouiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IPU HENOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. Tpetuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HAcJEeIOBAaHMUS ~ NpHU3HAKOB.  lluTonmornuyeckwe  OCHOBBI  JUTHOPUIHOTO
CKpCIIMBAHUSL.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHoe
HACJICIOBAHUE TI'E€HOB, HAPYILICHHUE CLEIUICHUS MEXIy TreHaMHh. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoramMeTHbId MOoJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CUEILUIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN aJuien3M. B3anMoaelcTBHEe HeEaJUICIBHBIX T'E€HOB.
KommiementapHocts. Onucras. [lomumepus.

['eHeTMYEeCKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TapasuT» U «XO3IMH — MUKpOOHOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS H
W3MEHEHUs HACJIeACTBEHHOM HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JeMmoHcTpanuu

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

Tabnuubl u cxemsl: «llepBbiilf 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3axoH
Mennens», «AHamuM3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,



«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN alIIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MoOjeNb JJIA JEMOHCTpPAllMd 3aKOHOB €IMHOO0Opasus
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIEJOBAHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padGora «l3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOIO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTnyeckass  paGora  «M3ydeHue  pe3ysnbTaTOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHOTHMIA W cpenbl npu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
VM3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACJICCTBEHHASI.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHUYHUBOCTH.

['eHOTHIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIINYECKON N3MEHUYUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOunaTuBHass M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTU B CO3JaHUU
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJTHOTO BU/IA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTauuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTHYeckue myTtanuu. COMaTUYECKUE W MOJIOBbIE MyTaluuu. [IprunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpoIlecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HaciencteHHo m3MenunBoctd (H.U. BaBunon). BuesnepHass U3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HAc1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOE Y OP2SAHUSMOS.

JemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnmuel u  cxembl: «Buasl  u3meHumBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckre 3a00eBaHus YeaoBeKay, « BUabl MyTaiuii.



OO6opynoBaHue: XKMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBO».

IIpakTuueckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IEHETHMKH  YeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, IUTOTE€HETUYECKUH, NOMYJIALUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHA. CoBpemeHHOE ONpEeICIICHHE r€HOTHUIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11IP-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YesiOBEeKa. [ €HHbIE U XPOMOCOMHBIEC
Oone3HH 4YeloBeKa. boJIe3HW C HAcleCTBEHHOW MPEIpacioyioKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKH. [[OHATHE «T€HETHYECKOrO rpy3a». DTUYECKUE ACIEKThl UCCICIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MUecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyueckas
MPEIPACIIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSM.

JleMmoHCcTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3yUEHUs] TeHETUKU
yesioBekay, «I eHeTnyeckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekumsi Opranu3sMoB

JlomecTukanuss W CENEKUUs. 3apOKICHUE CENEKIMM WM JIOMECTUKALMH.
Yuenue H. WM. BaBunoBa o lleHTpax mNpoOMCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wu3menHumBoctTH H. . BasumioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metoasl cenekunoOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU 1y aJIbHBIM. DTarbl KOMOMHAIIMOHHON CCJICKLIUU. HctrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJICKIMOHHOW  padoThI.
PanmnanoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJINTION]IOB. BnyrtpusugoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE — CKpeluBaHWe, WiM  UMHOpuauHr.  HepoacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTECHUI U )KUBOTHBIX. «3e1éHas
DesonoYuUAy.

CoxpaHeHre ¥ U3yYEHUE N'eHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH IS CO3MaHMS  HOBBIX COPTOB M THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosvix uoetl U nepcneKmueHblX MexHoL02UlL.

JlemoHcTpanuu

[Toptpersi: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYHUBOCTWY,
«Metonpl cenexuumny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopaTopHast pabdora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMHM PACTEHUM U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM YYacCTOK, B TEIUIMYHOE XO34KWCTBO, B J1A0OPATOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rUs U CHHTETHYECKASA OMOJIOTHS

OOBEKTHI, HCHOJB3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOjee. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aAMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUAOIIMECs B MPUPOIe OMOCUHTETHUECKHUE MY TH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAaCTEHHH H
KUBOTHbIX. KpunoOanku. Comarnyeckas ruOpuauzanuss U COMATHUYECKUHN
smMOpuoreHe3. lcronb30BaHHE TalUIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOA TPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATbHO2O
PA3MHOIACEHUS CENIbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBaHue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoOCT>KEHHsT W NEpPCHEKTHBBI  XPOMOCOMHOM M TI€HHOM  HMH)KEHEpUHU.
DKOJIOTUYECKHE U ITUYECKHUE ITPOOJIEMbI T€HHOW NHKEHEPUU.

Menununckue Ouotexnonoruu. [loctrenoMuas nudposas meaunuHa. [11P-
JMAarHocThKa. MeTaOoJIOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOBbs. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuommxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/1aHUsl KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTUHTra U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHure BEKTOPHBIX BaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynutened OPBU, ycTaHOBieHHME MOJEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHass HHKEHEepUs», «] €HHAss HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KVIACC

Tema 1. 3apoxkaeHue u pa3BUTHE 3BOJIONHOHHBIX NpPeEIACTABJICHUNA B
OonoJioruu

OBomormonHas teopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHiIbl 3BOIOUHUH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorud. 3HaYeHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumet u cxembl: «Cucrema xuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 60pbrObI
3a cyuiectBoBaHue», «llopoasl romyoeit», «MHoroobpasue KyJIbTypHBIX (popm
KanycTbl», «[lopoabl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHOB
(mo 4. J[apBuHy)», «Cxema COOTHOUIEHUS JABMXKYUIUX CHJ SBOJIOLHNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO3IBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTAapHAasl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHooH/a TOMYJSILUUKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus Jx. Xapau, B. Baiinb6epra.

OnemeHTapHble (DAKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMsS] 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBartensl. Jpgpexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo20
pasnoobpasus: npudursl u cieocmeus. llposenenue s3gpgpexma Opetigha 2eros 6
oonvuux U  marvlx  nonyaayusx.  Mwurpanuu.  M3onsauus oMy
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoJIoruvecKkast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIHUMA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLMHU.
Bo3HukHOBeHHE — MpUCNOCOOJeHUH y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocobieHnit y opraHu3mMoB: MOP(HOIOTHYECKHE,
¢duznonornueckue,  OMOXUMHYECKHE,  MoBeaeHUYeckre.  OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsmus — kiodeBord (aktop BugooOpazoBanuda. Ilytu u
CrIocoObI BHJI000pa30BaHMS: ajuIonaTpUYeCcKoe (reorpaduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rudpuau3anus). JJIMTeTbHOCTh 3BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  sBodronmoHHON OuWojOrMM B pa3paboTKe HAy4HBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPA3UTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuelt 1 cxembl: «MyTallMOHHAasE HW3MEHYUBOCTHY, «llomymsimonnas
CTPYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyiue
CWJIBl HBOJIIOIUNY, «IKOJOrHYecKass M30JAUs MONyJIAlui ceBaHCKOU (openny,
«l'eorpaduueckass M30S0USL  JUCTBEHHUIIBI CHUOUPCKOM W JIMCTBEHHMUIIBI
naypckoiny, «IlonysiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buabl-nBoviHukn», «CTpyKTypa BuAa B
npuposie», «Crocodsl Buao0OpazoBaHus», «leorpapuueckoe BUI000pa3oBaHuE
TpEX BHUIOB JAHJBIIIEHY», «IKOJOTHYECKOE BHJI000pa30BaHUE BUAOB CHHHULY,
«ITomunnonael pacteHuin», «KamycTHo-peeuHblil rTHOpUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEepel C MNpUMEpaMH Pa3IMYHBIX MNPUCTOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHud ONU3KUX BHUAOB, OOPA30BABIIMXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabGopaTopnasi padora «BbIsiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHTEJIbHAS 11eJ1IECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoTIOLMS U €€ pe3yIbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTOnOrmyeckue MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (PUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonabl u3ydeHus: 3Bojtouud. CpaBHeHUE QIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Bumbi-
SHAEMUKHU U PETUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
HBOMIOLMH. ['€HeTnueckue MeEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M MOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAallH U IBOJIFOIUS TEHOMOB.

OOmme 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMH. [IpuHyun cmenvi yHKyuil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIOLIHH.

JdeMoHCcTpau

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOT€HETHUECKUN DSl JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedans»,  «Punmodure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jlpeii KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu SMOPHOHAIBHOIO PAa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBbIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKAa W IIUMIIAH3€», «l JTaBHbBIE
HaIpaBJICHUS 3BOJIOLUNY, «OO0IIMe 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXNKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble TPEICTaBICHUS O 3apOXKJICHUHU KU3HU (KPEAMOHU3M).
['unoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS JKU3HU U €€ OnpoBepKeHUE onbiTamu D.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxienne >kM3HU U aCTPOOUOJIOTUSI.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reomoruueckas) SBOJIONMUSA. XHMHYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHnyeckux BeuiecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoanepBathHas rtunotreza A. .
Onapuna, Tunore3a nepBuyHoro Oyiasona J[x. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnmn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHasT M AOCOJIIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOJIOrNUecKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecKko HBomtoLMH. [losBIEHHME W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONMSA MeTaboiu3Ma. Bo3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [I[pokaprOThl U 3yKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTeHEe3). DBOJTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOPOBBIX pPAacTEHHU U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHcXOIeHHE IIBETKOBBIX
pAaCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBble XOp/10BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuii u pentwmii. [IporcxoxknaeHre MICKOMUTAIOMUX U
ntull. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
IEOJIOTUYECKHUX IMpoueccoB. IlosBieHre W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI Iponuioro. llpuyunnsl n
CJIIEACTBUSA MAacCCOBBIX BbIMHpaHHN. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, €T0
ocoboenHoctu. [Ipobnema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kmaccudukanmu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHCTpauumn

[Toptpetsr: @. Penn, JI. Cnamutanuanu, JI. [lacrep, . . Meunuxkos, A. N.
Omnapun, Ix. Xongelin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
M3YYEHHUIO CaMO3apoKIeHHs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanpl  HEOPTraHWUYECKOW  3BONIOLMM»,  «[ €OXpOHOJIOrMYEeCKass  IIKaiay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOLUNY, «CxeMa 00pa30BaHUsS PYKAPUOT
nyTéM cumoOnoreHeza», «CucrtemMa XKUBOW TpHUPOABD», «CTpoeHuEe BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkierounsle Bogopocinw», «Mxw», «llanoporHukm», «l o0cCeMEHHbIE
pactenus», «Oprasbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3sl KUBOTHBIXY», «lIpocTteiimme», «KumeuHononocTHbey,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratommue», «Pa3BuTue KU3HU B
apXeuckKkou spey, «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTue KU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KaiHO30MCcKoM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repbapuu PACTCHUM Pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydella NTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHasi paGora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
NepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX .

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHe3

Paznensl 1 3a7aun aHTPOIOIOTrUU. METO 1Bl aHTPOIIOJIOT U U.

CraHoBJIEHHE TPEACTABICHUN O IMPOUCXOXKJICHHHM YEJIOBEKa. Penurunosnble
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGhOIOTHYECKHE, AMOPHOIOTHICCKHE, (hU310JI0Tr0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOTrHYeCcKre, COIfHaIbHbIC.
CooTHollleHHue OMOTOTUYECKHUX U COLMATIBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJAWM aHTpoIoreHe3a. PaHHuWe YenoBeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIBI) U paHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
J0/IeH. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMenbli, MepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmennOeprckuii  — 0OmMMIA  TIPEIOK
HEAHJEPTATBLCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKU
Kak BHJ JIIOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHBIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpenenamMu AQpuku.
[TasieoreneTrka u nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTanMoHHbIN mpouecc U noiaumopdusm. [lonmynsunoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «dPQGEKT OCHOBATENs» B MOMYJSIHUAX COBPEMEHHOIO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpPYKArOUIEH Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHOB Ha Mopdonoruio U
(bU3HONOTHIO YeTIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOTHYECKOM)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS  AHTPOIOJIOTHS WU IAJE€OAaHTPOINOJIOTHS
YEJIOBEUECKUX NOMyJsuuid. bruoconuanbHble HCCIeOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanue KOBOMIOLMH OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. f. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PynMMEHTBI U aTaBU3MbD), «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek
MPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMmaHbOHIIBIY,
«IIpenku yenoBeka», «ITamnbl IBOJIOLUHN YEIIOBEKA», «Packl UemoBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YelOBeKa, penpoaykimu (ororpadum) KapTtuH ¢
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
(doTorpaduu HaxoI0K KUCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEIHN TOpCa MPEIKOB YEIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YeJIOBEKA, CBSI3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM € OKPY Kalolleil cpeaoi

3apoxaeHue U pa3BuTHe 3Kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0J0TuH. CBSI3b AKOJIOTUU C IPYTUMH HAYKAMH.



Metonbl 3kosoruu. IloneBble HabOMOAEHUS. DKCOEPUMEHTHI B DKOJIOTHU:
NpUpoOAHbIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTMUM. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpaMuA

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

Tabmunpl 1 cxemul: «Pa3gensl 3Koaorun», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlaGopaTopHuast padora «3yuenue METOJ0B AKOJIOTUYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea OOUTAHUSA

Okoznoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTtBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JEUCTBUS 3KojJoruueckux (axrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpPa Ha OPTaHU3MBbl. DKOJIOIMYECKUE TPYIIIBI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHambpHas poJib CBETA.
doTonEprUOaU3M.

Temneparypa kak skonorudeckuid (axrtop. JleiicTBue TemiepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxnocTh kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHuil K
NoJAJIep)KaHUI0 BoJHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIIEHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
ryOMHHAs  TOJANOYBEHHAs,  BHyTpUOpraHusMeHHas.  DU3HKO-XUMHUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
JKW3HU B Pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBUU KU3HU.

Kusnennsie @opMbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (QopmMme.
Kuznennbie POpMbI pacTeHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reoOMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HHU.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaJn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3auMonecTBUs  (Tomuueckue, (Qopuyeckue, (Qpabpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauun

Tabmuplt 1 cxeMmbl: «Okonoruueckue QaxToper», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «Te€mIoKpOBHbIE
KUBOTHBIEC», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bHOJIOTrMYECKHE PUTMBIY,
«Kusnennole  Qopmbel  pactenuit», <« KusHeHHblE  (OPMBI  JKUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUSI, TepOapuu U KOJUICKIIMHN TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHHUH, dydesia NTULl U 3Bepeil, repdapuun
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOMTAIOIIMX B pa3HbIX cpeaax,
repOapu U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIIOBUHM >KM3HHM, repOapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJIEKIUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTtopuasi padora «BpIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BrbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. DK010rus1 BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss~ Kak
ounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelbl, PU3NUECKUX OapbepoB U
0coOeHHOCTeW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,



BO3pACTHasi M TMOJIOBAasl CTPYKTypa, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUS.

DKkonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JvHamuka mnonyisiuuu U e€ peryidinus. bUoThueckuid MOTEHUHUAN MOMYJISIIUU.
MopenupoBaHue JTUHAMUKU Nomyssiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUSA. Perymnsiiids YUCICHHOCTH MOMYJALMA: posib (PakTopos,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Huie BUAa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosormdeckon
Huy. [loTeHnnanbHas U peaan30BaHHAs HUILIN.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. BUAbl U HX >KU3HEHHBIC
CTpaTerun. JKOJOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpalMil >KUBOTHBIX. buosorndeckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabnuupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU TOMYJISAIINN,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiiun», «Bo3pacTHble  MHUpaMUJIbI
nonyssiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeins 3xonorudeckor Humu /. M. XatunHcoHay.

Oo6opynoBanue: repdapun pacTeHUM, KOJJIEKIIMH KUBOTHBIX.

JlabopaTtopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUN K
PACCETICHUIOY.

Tema 9. Jxosorust coodmEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrema kak oTkpbiTasg cucrema (A. Ix. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OCHOBHBIC  TIOKa3aTelIM  JKOCHCTEMBbl. buomacca ©W  MNPOIYKIUA.
DKOJIOTUYECKHE MUPAMUIBI YCell, OMOMACChI M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYHMHBL. AHTPONOrEeHHbIE BO3JICUCTBUS Ha
cykneccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.



[IpuposHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, NyCmblHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
dbropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonormyeckoe u
X035IUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucTeMax. Poib kackadnoeo 3¢ghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUSL.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEMa

IIMPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMa XBOMHOIO Jecay, « ODyHKIUOHAIbHBIC
IpyNIbl OPraHU3MOB B 3Kocucteme», «KpyroBopoT BemIeCTB B 3KOCHUCTEME,
«Illenn mutanus (acTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TTUPAMHUIA THCEI,
«JKoNIoTHYECKasl MUpaMuaa OMoMacchy, «IKOJOrHUecKasl MUpaMua YHEPTHI,
«ObpazoBanue 0onotay, «llepBuuHas cykieccus», «BoccTaHoBlIeHHE Jieca MOce
noxapa», «JKOCHUCTeMa 03epay, «ArporeHos», «KpyroBopor BemiecTB M MOTOK
SHEpPruu B arpoueHose», «[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, uyydesia MTHUI[ U
3BepeH, repdapum KyJIbTypHBIX U JUKOPACTYIINX PACTCHUI, aKBApUYyM KaK MOJIEITh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanmue ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydueHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypcHsl «DKCKypCcHUsl B TUIIUYHBIN OMoreorieHo3 (B qyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CYXOJIOJIbHBIM WJIM TOHMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejcTaBieHuit o oumocdepe B Tpyaax J. 3rocca.



VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA O6uocdepbl. OcobeHHOCTH OHOCchephl Kak
rI106anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsi
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTa). PUTMHUYHOCTE sSIBIEHUH
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIIaHHbIC U IMIUPOKOJIMCTBEHHBIC JIeca, CTEH, CABAHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhs. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onochepHbIX PYHKIIUM.

JleMoHCTpauumn

[Toptpersr: B. 1. Bepuanckui, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupojae», «KpyroBopoT Kuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneiin aec», «lLInpokomucTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

Oo6opynoBanue: repbapuu pacTeHUMN pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M UX NPUYMHBL. Bo3aelcTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYyIIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PacCTUTEIBHOTO W JXUBOTHOTO MHpa. OCHOBHBIE TMPUHIIMITEI OXPAHBI MPUPOIBI.
Kpacabsie kHuru. Oco0o oxpansemblie mpupojasbie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUYECTBA U TMPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMOJB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00ATBHBIX JKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBUA.

Pa3BuTHEe METOJOB MOHUTOPWMHTA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccieo008anus nepexooa K pecypcocbepezaoujei u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CMyn K
uHgopmayuu no COCMoAHUIO OMOENbHLIX U008 U 9dKkocucmem. (OcHOBbI



9Kopeabuiumayuu dKocucmem u cnocooos 060pvOLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaIuA

Tabmuet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3HeHue mnouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpapuu OXpaHsSEMbIX pPACTEHUM M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuun, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M HCTOPUYECKUX TPATUIUN pPa3BUTHA OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIS U CTPOUTH KU3HEHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YeOHONW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMA B OOIIECTBE MpaBUIaAMH U HOPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOr0 OTHONIIECHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mnpenmera «buomorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEIHLHOU ESITEIHLHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMA:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/ad, YBaKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IpU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHUS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaXxJaHCKOM UJICHTUIHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH IEpE]
PonuHol, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACICIUIO U MaMATHUKAM MPUPO/IBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTUM, MOHMUMAHUS 3HAYCHHS OWOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAllMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE SMOLIMOHAIBHOTO BO3JEUCTBUSA )KUBOM ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3I0POBBIO;

MOHMMAHUE I1EHHOCTU MPaBUJ HWHJUBUAYAILHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0II00UE;

TOTOBHOCTh K AKTHUBHOW JESITEIBbHOCTH TEXHOJIOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3IM4HbIM cepaM mpodecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  pealu30BBIBATH
COOCTBEHHBIC KU3HECHHBIE TIJIaHbI;

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

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUs TpU peHieHud NpoOJeM, CBS3aHHBIX C paldOHAIbHBIM
MPUPOONOIb30BaHNEeM  (COONIOZICHME  TpaBWUJI  TIOBEACHUS B TPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaxX, OXpaHy BHJOB,
IKOCUCTEM, OroCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOoNpUsITHBIE AKOJOTHYECKHE
MOCJIEACTBUS NPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATH UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON ACSITEIbHOCTU 3KOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOIECTBEHHOW MPAKTHKU, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHeuu(PUKU OHOJOTUM KaK HAyKd, OCO3HAaHUA €€ poJii B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUsT 00 OKpYXKalolleM MHpE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXPaHEHUs1 IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHJIM3ALINU:
oOecriedueHrsT HOBOTO YpPOBHS Pa3BUTHsS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJb30BAaHUIO TPHUPOIHBIX PECYPCOB M (DOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMUYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
U U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUPA U MPOUCXOISAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUCHMs] HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IENbI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW MAEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SABJICHHE, MPOIECC,
CUCTEMA, Hay4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalIbHble Y4eOHbIe JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

peryJSTUBHBIC), obecrieynBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COIMAIBHOH KOMIETCHIIMM OOYYaroIIMXCs; CIOCOOHOCTh
00yJaroIuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAC 3HAHWS W YHUBEpPCaJIbHBbIC yYEeOHBIE JECUCTBUS B
MMO3HABATEJILHON U COIMAJIbHON MPaKTHKE.

B pesymbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpeIHEro OOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YIeOHbBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NEHUCTBUS, PETYJISATUBHBIC YyHUBEpPCAIbHBIC YYCOHBIC JCHCTBHSA, COBMECTHAS
JIESITeIIbHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

Osiaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIUBAThH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIpPENCIATh 1EIU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU ICIISIMU;

HCIIOIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
KUBOM MPUPOIBI;

CTPOUTH JIOTHYECKHE pPaCCYXIAeHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMECHSITH CXEMHO-MO/IETbLHBIE CpencTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIEHUW B M3y4aeMbIX OMOJOTUYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIQ/IE€Th HaBbIKAMU Yy4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAllUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBIIUICHUS, BIaJE€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh APTyMEHTHl Jisl JOKa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yYMETh IEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJIOTMYECKUX CJIOBApSAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3aNpOChl U NPUMEHATH PA3JIMYHBIE METOJBI IIPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (QOpMYy  IpEICTaBIICHUS
Oouonornueckoi HHPopMaIu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrMyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH;

BJaJE€Th  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMHM eCTBUSIMU:

1) o0menmne:

OCYILECTBISATh KOMMYHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXJaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJHEHUS MpejiaraeMon
3aJlay, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3MIMKU JPYTUX YYaCTHHKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJEHUCTBUS, MMOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIWBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEILICHUN Yy4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yj€Ha KOJUIEKTHBA,;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOODAUHUPOBATh JEWUCTBUS MO €€ [IOCTHIKECHHMIO: COCTaBJIATH IUIAH JEHCTBUM,
pacmpeienarh pojaud ¢ y4E€TOM MHEHHH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIB30BaTh OWUOJOTUYECKUE 3HAHUS [IJI BBISIBIICHHS MPOOJIEM M UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
JEATEIIbBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS MpoOJieMbl € YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacuupsiTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUMH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
32 pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENbHON  pediekcur KaKk  OCO3HaHUS
COBEpIIAEMbIX JICHUCTBUM U MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHIO;



NPUHUMATh MOTHBBI M apTyMEHTHl JPYTHX TIpU aHalu3e pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOrO YeIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusi»y Ha yriayOJIE€HHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYeHHE
npopunapHOro  oOyueHuss  oOydaromuxcss — Ouonmoruud. OHM  BKIJIIOYAIOT:
crenuduyeckue AJjisi OMOJIOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenmeTHbie pe3ynbTaThl MPEICTABICHBI MO
rojam U3y4eHusl.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  paruoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIaraloIife OUOJIOTUYECKHE TEPMUHBI W TOHATUS (JKU3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOroOOpa3usi ¥ MPOUCXOXKACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(eaHOOOpa3Ksi OTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYHUBOCTU H. . Basunoga), MIPUHLIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC TIPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKa, IIPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONTUX B OPTaHU3Max PACTEHHUM, )KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKHIX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOro THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OpraHOWIAMHU KIETKA W HX
(GYHKIIUSMHU, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXKITY
opraHaMHd M CHCTEMaM{ OpPTaHOB Yy pACTCHWH, >KHBOTHBIX M YEJIOBEKa W HUX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, dTaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPHUOHAIBHOTO PA3BUTHS, T€HOTUNOM U (HEHOTUNIOM, (PEHOTUIIOM U
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JIJIs JOKa3aTeIhCTBa POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIIIT,

YMEHUE pemaTh OMOJOTHIECKUE 3aa9H, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIE M TpaKTU4YeCKHe paboThl, cOOI0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYS IEJb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YyMEHHE Yy4acTBOBaTh B YYeOHO-HMCCIICIOBATEIILCKONM paboTe 1Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHHYECKHX
KOH(epeHIusIX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmacth  OWONOTMM W MEIWIHMHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOC
OIUTOIOTBOPCHKE, HAIMPaBICHHOE M3MCHCHHWE T'€HOMAa M CO3JIaHWE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
NEeATEIbHOCTH B 00JacTH OMOJIOTUH, MEAUIMHBI, OMOTEXHOJIOTHUHU, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiAyOasTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOro  OOpa3oBaHMs B OpPraHU3ANMSIX  CPEIHETO
po(eCcCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Kacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHpA, B MO3HAHUU 3aKOHOB MPHUPOABI M PEUICHUU SKOJIOTUYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
MPUPOJIOTNIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILCHUS K TPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHUW, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHMMAHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBosmroniuoHHas Teopus Y. JlapBuHa, CUHTETHYECKAsI TEOPHUS IBOJIIOIUHN), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBomtonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apogsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHpaMUIbl 3HEpruM), rumnoressl (rumoresa «vupa PHK» V.
['unGepra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCHCTEM M Omocdepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOTO u CUMITaTPUYECKOTO
BHUJ1000pa30BaHMsl, BIUSHUS ABWKYIIUX CUJI DBOJIFOIIUA HA TEHO(POH/I MOMYJISIINUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOWTaHMs, YepeIOBaHuUsI HaNpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMMOCBSA3M MEXIY IMPOLECCAMU HBOJIOLNH,
JBIDKYIIMMHA CHJIAMH aHTPOIIOreHe3a, KOMIIOHCHTaMHU Pa3IMYHBIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBsS3€d  OpPraHM3MOB B  COOOILECTBAaX,
aHTPOIOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3 OPTaHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHMsI MHOrooOpasusi BHAOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniatb OMOIIOTUYECKUE 33]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OHOJIOTMYECKUMU MIPOIIECCAaMU U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH MOJYY€HHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh J1TA0OpAaTOpHbIE M TPaKTUYECKUE padOThl, COOIIOIATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpeacTBamMu, (GOpMyIupys Leidb HCCIEIOBaHUS, aHATW3UPOBATH IOITYYCHHbBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME Yy4YacTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe 1Mo OHOJIOruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MperoTBpalLEHUs
r00albHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymnieil mpodeccuoHabHON
JESITEIbHOCTH B 0071aCTU OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U MPEeBpallleHue S3HEPTUH B 9 !
KJIETKE
7 Hacnencteennas uadopmanus u 9 0.5
peanu3anus e€ B KIETKE ’
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HaCIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 BuoTtexHonorus u cuHTETHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas sxocucrema 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus xak KoMIIeKcHas HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa )KUBbBIX CUCTCEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeTo/1bI MOJIEKYISIPHOM U KIETOYHOMN
ouonoruu. [IpakTrueckas pabora
«3y4yeHne METOI0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, anextpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»

0.5

XUMHYECKUH COCTaB KIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJib

Opranuyeckue BeIecTBa KJIETKH — OeJIKH.

JlaGopaTtopHas pabota «O0Hapyx)eHne
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

0.5

CsaoiicTBa, ki1accuduxanys u GyHKuuu
0enKkoB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU —

10
YIIIEBOJIbI

11 Oprannyeckue BEIECTBA KIETKUH —

JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «MccrnenoBanme 0.5
HYKJIEHHOBBIX KHCJIOT, BBIJCJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)

14 CexBenupoBanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKNU

15 MeTto/1bl CTPYKTYPHOM OMOIOTHH

16 Tuns! knetok. [Ipokapuornueckas KieTka
Crpoenune 3yKapuOTUYECKON KIIETKH.

17 [TpakTuyeckas pabora «M3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIETKH
OnHoMeMOpaHHbIE OPTaHOU/IbI KJIETKH.

19 [TpakTtuyeckas pabora «M3ydenue 05
JBUKEHUSI LIUTOIIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TosnyaBTOHOMHBIE OpraHON/BI KJIETKHU:

20 MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHast 0.5
pabota «VccrnenoBanue miaasmMoiansa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX )

21 HememOpanHbIe OpraHoOU/IbI KJIETKH

22 Ctpoenue u GyHKIMH s1Ipa




23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3IndHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa
BemecTB. JlabopaTopnas padora
«M3y4eHne KaTaIuTH4eCKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karasas3bl)»

0.5

25

depMeHTAaTUBHBII XapaKTep peakuii
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclieruIeHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpPhI U OEIKU-UHTUOUTOPHI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe mpoleccoB GOTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.

JlaGopaTtopHast pabora «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U JTBIXAHUS

31

32

AspoOHBIE OpraHU3MBbL. JTaIlbl
SHEPTreTHYECKOro oOMeHa
OHeprust MeMOpPaHHOT'O TPaIUeHTa
npoTtoHoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro cMHTE3a 1
34 Tpanckpunuus — Matpuunbiid cuaTe3 PHK 1
35 Tpancnsauus u e€ srarbl 1
36 KoaupoBanue amunokuciot. Poib |
pubocom B OmocuHTe3e Oenka
37 Opranu3zaiys reHoMa y mpoKapuoT u |
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU |
T€HOB Y 3YKapHOT
Bupycbl — HekeTouHbIe (OPMBI KU3HU U
39 oOnuratHele napasuThl. [Ipakrnueckas 1 0.5
pabota «Co3iaHnue MoJenu BUpyca»
40 BupycHrble 3a00s1eBaHus YeI0BEKa, |
JKUBOTHBIX, PACTCHU
41 HanorexHosornu B OMOJIOrMY U METUIIMHE 1
42 JKu3HeHHBIN MK KIETKH 1
43 Matpuunsiii cuntes JTHK 1
Xpomocomsl. JITaboparopHast pabota
44 «M3yueHne XpoMoCcoM Ha TOTOBBIX 1 0.5
MUKpOIIpenaparax»
45 Jlenenue KIEeTKH — MUTO3 1
Tunsl knetok. KapruokuHe3 U HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue | 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOIIpemnapaTax)»
47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK 1




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuit. Jlaboparopnas pabora

49 . . 0.5
«M3yueHue TkaHel pacTeHUI»
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHnue TkaHei 0.5
KUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabora «M3ydeHue opraHoB LIBETKOBOI'O 0.5
pacTeHUs»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[IumeBapurenbHas cucreMa 4ejaoBeKa

56 JlprxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJloBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHOCHas cucTeMa Mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boigenenue y opranu3smMos

61 3amuTa y OpraHu3MOB

62 MMMyHHas cucTeMa 4enoBeKa

63 PaznipaxuMocTh U perymsiuus y
OpraHU3MOB

64 ['yMopanbHas perymsmus 1 SHIOKpUHHAS

CHUCTEMA )KMBOTHEBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUST OPTaHU3MOB

ITonmoBoe pazMHOKEHUE

67

68

69

Metiio3

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

PocTt u pa3Butre KUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX JKHBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHUM.

JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHUS BBICIIUX PACTEHUI»

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

74

75

OCHOBHBIE ITOHSITUSI U CUMBOJIBI T€HETUKH.
JlaGopaTtopHast pabota «Jlpo3zodria kak
00BEKT TEHETUYECKUX UCCIIEIOBAHNI)Y

3aKOHOMEPHOCTH HACJIEI0BAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padota
"N3ydyeHue pe3yabpTaToOB MOHOTUOPUIHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

0.5

0.5




I_II/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpELIUBAHUS
77 Ananusupyroiee ckpenmpanue. Hemomxnoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
73 [IpakTudeckas padora «3yueHue | 0.5
pe3yJIbTAaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y 1p030(hUITBI»
79 L{uromornyeckrue OCHOBBI JUTHUOPHTHOTO |
CKpEILIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHAs TEOPHS HACIECTBEHHOCTH 1
82 ['eneruka nomna 1
83 ['enoTun kak 1enocTHast cucTeMa 1
84 ['eHeTHYeCKUIl KOHTPOIb PA3BUTHS |
pacTeHui, ’KUBOTHBIX U YEJIOBEKA
35 N3MeHUnBOCTH ITpU3HAKOB. Buibl |
U3MEHYUBOCTH
86 MonuduxaonHas U3MEHYHBOCTh 1
BapuarmonHslit pan v BapualimoHHas
kpuBast. JlaboparopHas paboTa
%7 «MccnenoBanue 3akOHOMEPHOCTEN | 0.5
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoeHre BapHaMOHHOTO psAIa U
BApUALMOHHON KPUBOII»
28 I'enoTunM4eckast U3MEHUYUBOCTD. |
KoMOnHaTHBHAS N3MEHUHUBOCTH
89 MyTanuoHHasi U3MEHYUBOCTb. 1 0.5




90

[TpakTruueckas pabora «MyTanuu y
Tpo30¢ Uikl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTalMOHHOI'O ITpo1mecca.
ONUIreHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

0.5

92

93

MeToapl METUITMHCKON TEHETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKHU B
NpCaAOTBPAllICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabota «M3ydeHue copToB
KYJBTYPHBIX PACTEHHUI U TIOPOJ JOMAIITHUX
YKHUBOTHBIX»

0.5

95

MeTto/1bl ceeKIMOHHOM paboThI.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

97

98

JlocTHKeHUs CeNeKIIMU PacTeHUH 1
*KUBOTHBIX. [IpakTHueckas padota
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3yUYE€HUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib

MMPONU3BOACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJIOT I

0.5

99

OcCHOBHBIC HANPABICHUS CHHTETUYICCKOM
OMOJIOTUH




100 XpOoMOCOMHAs M TeHHAasA UH)KEHEPUS 1
101 MeaunuHcKue OMOTEXHOIOTHH 1
102 PeszepBHbiii ypok. [ToBTOpeHue, |
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOIT'PAMME




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmrie  Mpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CUIIBI 3BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3IBOJIIOLUS U MaKPOIBOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1
9 S¢dext ocnoBarenst. dpdexr !
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbII 0TOOp — HampaBIAIOMINN |

(baxTop 3BONIIOLIUU




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl pUCTIOCOOICHUH Y OpPTraHU3MOB:

MopdosiorHIecKue, GU3H0IOTHIECKUE,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputrepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHeHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

buoreorpaduyeckue MeToab! U3ydeHUs
9BOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMATHIYECKUE




MCTOABI U3YYCHH 3BOJIIOIIUN

23 OO1m11e 3aKOHOMEPHOCTH HBOJIIOIUH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLUU
’5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHayuHBbI€ NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unioTe3sl 3apoKICHUS KUZHU
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUS.
79 Jlaboparopuas padota «3yueHue u
OIMCaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
3BOJIIOLIMU
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTiueckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOEHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4YecKoro
Mupa

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B cUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIETa YEIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHne OHOJIOTHYECKUX U
COLIMAJILHBIX (hPaKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u MajeoreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTaruil 4eJIoBeKa

49 MexaucuuninHapHble METO/IbI

AHTPOIIOJIOTUHN




50 3apoKICHUE U Pa3BUTHE SKOJIOTUHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI )

57 3HaueHne YKOIOrNYESCKUX 3HAHUN I |
4eJioBeKa

53 Dxkonorndeckue GakTopsbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonoruueckuii pakrop. JlaboparopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsiBieHHE 1 0.5
MIPUCTIOCOOICHHUI OPraHU3MOB K BIHSHHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTSIU NOMyJIAIHUN:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
MI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TTOKA3aTENIN TOIMYJISIIHHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUN

65 DKoJjoruyeckasi CTpyKkTypa nonyJssuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas padota «IIpucnocobiaeHus 0.5
CeMsIH PAaCTeHHI K pacCEJICHUIO»

69 Bun kak cucrema nonysisnuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 W3meHneHus coo0IIecTB — CyKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTta 0.5
«W3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 000109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh Onochepsl

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OcCHOBHBIE MPUHILHUIIBI YCTOWYHBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbL

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
paszHooOpasus 3eMiaun

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3ynbTaThl»

96 Ofio6mem1€ 1o Teme «MaKpOdIBOIIOIHUS U |
e€ pe3ynbTaThi»

97 O6061mmenue o teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeIIOBEKa — aHTPOITOTCHE3)

99 O60061eHne o Teme «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOUICHHSIX OPTaHU3MOBY

100 O6061menue o TeMe «OpraHu3msl U cpea !
OOUTaHUS

101 O606meH1/ie o TemMe «IKOJIOTHUsI BUJIOB U |
TTOTTYJISITTHI

102 O6o006menue no Teme «brocdepa — !
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

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

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI H
pEIICHUH KU3HECHHO BAKHBIX COIMAIBHO-3TUYCCKUX, SKOHOMHYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAIFHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOCHCTEM (ONHMCaHHE, W3MEpEHHUe, IPOBEICHUE
HAOJIOACHNH); CIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATH X SKCIIEPUMEHTATLHBIMU
cpenctBaMu, (GOPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYEHHBIE PE3YyJIbTAThI U J1€1aTh BHIBOJBI.

BblsiBIIeHHEe 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (hOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYUYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAlOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BHI, MOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIEICTBEHHOCTD, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckne Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, N1.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxonactsa K. bapa, sBomtounonHas

TCOpUA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOpPUS OSBOJJIOLUU, TCOPUA




antpororeHe3a Y. Jlapsuna; Teopusi OuoreoneHoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOKIACHUSL
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx H
HaIpaBJIeHUsX dBoJIrOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
resoB T. MopraHa; roMoOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkerns, @. Miosiepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBwia (MuauMmyma lO. JIubuxa, sK01I0rMueckoil nmupaMuibl 4HUced,
O01OMAacChl U SHEPTUN);

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

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

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, nmpoueccamMm W ABJIICHUAMU; OCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, ITUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAaCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; ATalaMy KJIETOYHOI'O LIUKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U  (GaKTOpaMu Cpelbl OOUTaHMUS,
IpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEIATh CYIeCTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouoctepsl; CTPOCHHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHI,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATEIHPHOCTH, TPOTEKAIOITNX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJIOrHYSCKUX



mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HHpOpMAIUM U
MpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTr0 U TeTepoTpodHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHOreHe3a, MNOCTAMOPHOHAJIBLHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI0 O0TOOpa; aJJIONAaTPUYECKOI0 M CHUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
MOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OoOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'Ur B OKOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYIIECTBEHHbIE IPHU3HAKH
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJIHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOI0 M SHEpreTHdyeckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Meiio3a, OIUIOAOTBOPEHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI 32 CyLIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMS,
IPUCIIOCOOJICHHOCTH OPraHu3MOB K cCpele OOuUTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUH B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAHMSA; EIWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBMSI COCYIIECTBOBAHHUS MPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMALUI0 OHUOIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHNH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMSl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOiembl. DyHIAaMeHTadbHbIe, MPHUKJIAJHbIE U IOMCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizanHpie ¢ Ouosorueil. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JIESITEIbBHOCTH YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTb, U3SMEHUUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, SKOCUCTEMHBIN
(buoreoneHoTHYeCKmii), OnochepHbd. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TPHU3HAKH >KUBOrO. JKu3Hb Kak (opMa CyIeCTBOBaHHS

MaTCpruun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMarusanms, Metaadanmui. IloHsATHe o0 3aBHUCHMMON M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKM M €€ gocTOBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3YJIbTaTOB.
[IpynunHBEl HCKaKeHUs pPe3yJbTAaTOB JKCIEpUMEHTAa. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHAbHAS €AUHMIA KUBOro. Mcropus OTKpbITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHHUEC KIICTOK

22

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,



TEIUIOpEry . MuHepaabHbIe BEIIECTBA KIETKU, WX OHMOIOTHYECKas pOJib.
Ponh kaTHOHOB 1 AaHMOHOB B KIIETKE.

buonornueckne momumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
CtpykTypbl OenkoBoii Mosekynbl. [lepBuuHas cTpykTypa Oenka, MeNnTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUUHAs CTPYKTYyphl. JleHaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
YrineBonbl. MoHOcaxapuipl, JUCAaXapUAbl, OJIMTOCAXapUAbl U IOJHCAXAPHUIBI.
O0mwmit mmaH CTpoeHUus U (PU3MKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuapsl. T'unpodunbHo-runpodoOHble cBolcTBa. Knaccupukanus JIWMOUIOB.
Tpurmunepuapl, ¢GochoUnmuabl, BOCKH, CTEpOUIbL. buonornyeckue QyHKIHH
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHYECKMX MEMOpPAaH — TEKY4eCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xkucnotsl. JIHK u PHK. CrpoeHune HyKJIEHMHOBBIX KHCIIOT.
Hyxneoruasl. IIpuniun xomminementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxkuu JJTHK.
Bunel PHK. @yukunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Moisekyne ATO.
buonoruueckue pynkiun ATD. BoccTaHOBNEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuposanue JJHK.

CrtpykrypHass OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa ¥ MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHdecKkas U  Ipokapuoruyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatmueckas
MeMmOpaHa (ruiazmanemMma). CTpyKTypa Iuia3MaTudeckoil MmeMOpansl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOnery€éHHass nud@y3us), aKTUBHBIN (NMEPBUYHBIA U BTOPUYHBIH AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora Harpwuii-kaaneBoro
Hacoca. DHJOUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommaszma. Iluto3ons. Ilutockener. JIBmkeHwe murTomiasmbl. OpraHouabl
KiIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJOIIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpoeHHE U (yHKUMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpoeHue IpaHyJspHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTukyinyM. CekpeTopHas QyHKUUS
annapara [ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHAPUN M TuacTui. llepBuduHble, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounelii neHrp. CTpoeHHME U [BUXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpOMOCOM B HHTEp(a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOI)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOHBIA. YUacTHEe KHCIOpOJia B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecrieyeHue KiIeTKU: InpeBpaiieHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peaklUuid KJIETOUYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA U MEXaHHM3M JICHUCTBUSL.
Kodepmentsl. Otianuns (pepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaKiuii OT pa3IuYHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYECKHUX BemlecTB B KieTke. PorocuHres. Poib
XJoporiactoB B mporecce (orocuHTeza. CBeroBas W TemHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHHMe pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHre3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHH, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHepreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OkuCIEHHE, WIM KJIETOYHOE IbIXaHUE. Poinb MUTOXOHIpHH B
rporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucnurensHoe dochopunupoBanue. [Ipemmyiectsa aspoOHoro mytu oOMeHa



BEIIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPIeTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHON nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpumHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTapHOCTh, aHTUIIAPAJLIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKUCIOT. Poms pubocom B
OouocuHTe3e Oenka.

Opranu3zaiiys reHomMa y IpoKapuoT U SyKapuoT. Perynsuus akTHBHOCTU T'€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauus oOMEHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIN roMeocTas.

Bupycsl — HekierouHbsle (OPMBI JKU3HH M OONHMraTHble mapa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

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

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl U perymsius. HWurepdaza u MuTos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHrernueckuit  (HOCTMUTOTHYECKHH), CHHTETUYECKMH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HUHTEP(DaA3bI.

Marpuunsiii cunte3 JIHK — permumkanusa. Ilpuamunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIM CUHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASINUE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nuroknHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kierouHas rudesb
— anonTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/I3M Kak OMOJIOTHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHWU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
mosoBoe. Bumpl  O6ecmooro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuosxkenue. [lonoBeie kneTku, uiu ramersl. Meio3. Ctaauu meio3sa.

[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. buonorndeckuii cmbica Meo3a
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1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B JKU3HEHHOM IUKJIE OPraHU3MOB.
[IpenzaponpiieBoe pazButue. l'amMeroreHe3 y XUBOTHBIX. II0sIOBBIE JKeie3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenne moJjoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHUE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpysislus). 3akiaaka
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIOLIErOCs 3apoibllia (3MOpHOHANbHAs MHAYKLMA). 3akiajka IUlaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPApXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
Bnusanue na sMOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXKaromien
Cpelbl.

Poct u pazurtue xuBoTHBIX. [locTaMOpronanbublil nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hauy€HUE MPAMOrO M HEMNPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPUOHAIBHOIO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [leproapl oHTOreHesa yenoBeka.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodutr m cmopodur. Meito3 B
KU3HEHHOM TMKJIe pacrteHud. (OOpa3oBaHuMe CIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUI0I0TBOPEHKE Y IIBETKOBBIX pacTeHHi. OO0pa3zoBaHue u

Pa3BUTHEC CECMCHU. MexaHu3MbI peryjagnuu OHTOTICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, I[OMHHaHTHI)IfI n pGHGCCI/IBHBIﬁ IIpU3HaAK,
roMO3uroTa, rerepo3urora, 4YuUcCTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHbBIE MCTOJBbI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpeluBaHus. [ umores3a 4MCTOTH ramerT.

AHanuzupyroniee ckpeniuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HaCcJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO



CKpEILIMBaHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEpPOraMeTHbIM moJ. ['eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnenoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbI ajuiean3M. B3auMOAENCTBUE HEAIEIbHBIX T'€HOB.

Kommnnemenrapnocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npu3Haka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTtuBHAsT M3MEHUMBOCTh. MeHo3 © TIOJIOBOM TIpOIlecC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. PO KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHass U3MEHYUBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYyTAalWU. SIepHbIE W IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHsl ¥ HX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHOU u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBAaHUSA TeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJOBEKAa: TIE€HEAJOTMYECKUH,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[M1P-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIeICTBEHHOMN
MPEIPACTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B TPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3us KyJIbTYPHBIX PAaCTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  CeneKIMOHHOW paboThl. VICKYCCTBEHHBIH OTOOp: MAaccOBBIH U
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil Mo noroMcTBy. OTOOp IO TE€HOTUIY € IIOMOIIBIO OLIEHKH
(eHoTUMa MOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHON paboThl. PagrannoHHbIi 1
XMMHUYECKMH MyTareHe3 KakK HWCTOYHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEIAKTHUPOBAHMS U METOIOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHnst HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansaiys. bimskopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpeliuBaHWEe, WIM ayTOpPHIMHT.
I'ereposuc u ero npuumssl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKUIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJulMOHHAs  OMOTEXHOJIOTHSL:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonorndeckuid cuHTe3. OOBEKTHI MHUKPOOHMOJOTMYECKUX TEXHOJIOTHIA.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTAHTaUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpyHpoBanue pexkoMmOuHanTHbIX JIHK. JlocTwkeHuss uW TEpCHEKTHUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. I[lpuHiunel kinaccudukanuu opraHu3mMoB. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHu3MBlI. I[BI/I)KeHI/Ie OAHOKJICTOYHBIX OPTraHN3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Yy OJHOKIJIETOYHBIX OpraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel
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MHorokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. OpraHusm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHud. OyHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBbI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHui. Bbimenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XMUMHUYECKOM
3amuThl. OUTOHIIHUIBIL.

PazgpaxxuMocTs M perynsiius y opraHu3mMoB. Pa3zgpakuMocTh M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BellecTBa U MX 3HAUCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3aMMOCBS3b  4acT€il  MHOTI'OKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTENualbHas, COCIUHMTENIbHAs, MbILICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHHs, (GYHKUMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tenma opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHYTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. [IuTaHume
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JIpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS
JNErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esloBeka. MexaHu3M
BEHTWISIMM JIETKUX Yy NOTUIl W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcnopT BemecTB y XHMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cuctemMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalleH!sl. OJBOJIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BbleneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. COKpaTuTENnbHbIE Bakyosn. Opransl BbaeneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJEIUTEIBbHON cUCTEMaMM. BblieneHne y NO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. I[lOKpoBBI M uX

MIPOU3BOIHEBIE.
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PaznpaxkxuMocTh U peryisnust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJsluss y MHOTOKIETOYHBIX
pacteHuii. PocToBbIe BellecTBa U X 3HAUYCHUE.

HepBHas cucrema u pedieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBONIOIMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMMm i 3PGEKTUBHON (YHKIIMOHATBLHON
AHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

Opransl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u peduekropHas nyra. be3ycioBHbIE U yCIOBHBIE
peduexcel. I'ymopanbHast perynasiuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHONW CUCTEMBI U MX TOPMOHBI. [IeficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [mmoramamo-runodusapHas

cucrema. Peduekc u pedaexropnas ayra. beaycioBHbIe U YCIOBHBIE pe(IeKCh

5.2

5.3

3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennu(uIecKuii
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MOB. Pomb

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus
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Jpixanue yenoBeka. uddysus razoB yepes3 MoBepXHOCTh KJIETKH. [[pixaTenpHas
cuctema 4yeinoBeka. JlpIxaTenbHas TMOBEPXHOCTh. Perynsums  AbIXaHUS.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IIIIeBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJIICTOYHOC

MUIIEBAPEHNE

ITokpoBel M wux mnpousBoiaHble. Oprasbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanre HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YeJIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbImieuHass cucreMa. CKeleTHEIS MBIIINBI 1 HX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTE!

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtorimonHas  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. Z[apBI/IHa.



JBmkymue cuiibel 3Boonuu BUIOB no Y. JlapBuHy (BbICOKAasi MHTEHCHUBHOCTH
pa3sMHOXKEHHST OpraHU3MOB, HAcCJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMEHHAas HBOJIOIUOHHAS OMOJOTrHs. 3HAYeHUE SBOJIIOLIMOHHOM

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIMK KaK »3JIEMEHTapHOE 3BOJIOIMOHHOE SIBICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OnemeHTapHbIe (GaAKTOpPHl (ABIKYIIME CHJIBI) SBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHOB — ciyuaiiHble
HEHANpaBIIEHHbIE HM3MEHEHUS 4YacToT ajuienedl B momymsnusx. Oddekr
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMNA: reorpaduueckas
(mpocTpaHcTBeHHas ), brosoruueckast (penpoyKTUBHas ).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop sBomonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOLIUH, Pa3pbIBAIOLIUI
(nu3pyntusHbiit). [TonoBoit oT6op.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE  mpHUCIIOCOONIEHMN y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl npucnocobneHuit y opranu3MoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpa3oBaHue Kak pe3ysbTar
MUKposBotoiu. M3onmsamus — kiroueBoil dakrop BumooOpaszoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUIECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansanys). JJIMTenbHOCTh 3BOJIOLMOHHBIX [TPOLIECCOB.

MexaHu3mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHHUs
O0ropazHooOpazusi. MUKPOIBOMIONMSA U KOIBOJIOIMS TMApa3uTOB U HX XO35EB.
Mexanu3msl pOpMHUPOBAHUS YCTOMUYUBOCTH K AHTUOMOTHKAM U CIIOCOOBI OOpHOBI

C HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOJIOIUHU. [lalieoHTONIOrMYeCKue METOMBI M3YyUCHHS
sBoonnu. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Metoapl u3ydeHus sBomornun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odmactu 3emnn. Buasl-sHIeMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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IBONIIONMU. | €HEeTHYeCKHe MEXaHU3MbI JBOJIOLMU OHTOTEHE3a U TOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJNOTUYHBIE  OpPTaHbI
Pynmumentapuple  opraHbl M aTaBU3MbL.  MOJIEKYISIPHO-TEHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaIlUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBmia) 3BoMOIMH. HeoOpaTMMOCTh HBOIOIHUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUHU

Hayunble rumoTe3sl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JloHay4Hble IPEACTAaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPIKEHUE ONBbITAMU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBoirouuu. [lmanerapHas (reosiornyeckas)
SBONIIOLIMSI. XHMHUYEcKash DBOJIONUA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemlecTB u3 Heopranuuyeckux. Omeir C. Mumiepa u I'. KOpu. O6pa3zoBanue
nosmMepoB u3 MoHoMepoB. KoanepBatnas runore3a A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JDk. XonpneilHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umsbl (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T'€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil ssomonuu. [losiBieHne m 3BOIHOLUSA MEPBBIX
KJIETOK. OBOJIONUA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJIor MEepPBbIX Ha 3emJie COOOIECTB.
CrpomaronuTsl. [IpokapruoThl U 2yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOTeHe3). DBOJIOIMOHHOE IPOUCXOXKIECHHUE
BUpycoB. IIpoucxokeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HukKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMop(O3bI
pactenuid. Bbixox pacrenuit Ha cyumry. IlosiBneHuMe CHOpOBBIX pacTeHHNH U
3aBoeBaHne nMMH cymud. CemeHHble pacTeHus. [IpoucxokaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TTO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHre MIEKONMUTAOMUX U
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ntun. [lpuamun xmrodeBoro apomopdoza. OcBoeHUE OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuoAaM: apxeul, mpoTepo30u, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKa KIMMaTa M TEOJOTHYECKHX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHl mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBpPEMEHHBII 3KOJIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Paspenst m 3agaum antpomosnoruu. Mertonsl anTponosiornd. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO 4enoBeka C KUBOTHBIMH. CHCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CHUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTUYECKHE, COIHMAIbHEIC.
CooTHoteHrne OMOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM aHTPOIIOTE€HE3a. ABCTPAIIONUTEKU — ABYHOTHE MIPENKH JIIOIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBJIEHUSA Opyaud Tpyna. Yenosek
MPSMOXOJIAIIMNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HEeaHIepPTAIbCKOro YeslOBeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMarTa.
YenoBeKk pa3yMHBIII COBPEMEHHOI'O THIA, JEHUCOBCKUI YEJIOBEK, OCBOCHME
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHbBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbI nporiecc U noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus u «3¢pQGeKT OCHOBATENS» B MOMYJSALMIX COBPEMEHHOTO
YesioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpaslo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMsi M IyTH pacceleHHs 4elloBeKa I10 IUIAHETE.
EnunctBo  dyenmoBeueckux pac. HayuHas  HecoCTOSATENbHOCTh  pacu3Mma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKaroIled Ccpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiia TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCUCTEMBI U MMpUucymue MM 3aKOHOMECPHOCTHU
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7.2

Paznensl u 3agaun sxosoruu. CBsi3b HKOJIOTUHU C APYTUMH HAyKaMHu.
Metoaer skonoruu. lloneBeie HaOMIOACHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpUPOAHbIE W JiabopaTopHble. MoJenupoBaHUEe B SKOJOTUU. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTHM HX JeiictBud. Kiaccuduxanus
9KOJIOTUYECKUX  (PAKTOpOB: albmoTHyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢dakTopbl. CBET Kak dKojornueckuii axrop. JlelcTBue pasHBIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMil M JKUBOTHBIX MO OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTornepruoausm.

Temmepatypa kak skonorumdeckuii cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonorndeckuit ¢aktop. [Ipucnocobnmenus pacreHMd K
noJIepKanuto BoxHoro Oamanca. Kimaccudukarusi pacTeHUil 1O OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OpPraHMW3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH CpeJl oOuTaHUs OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpE/Iax.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKU3HU.

XKuznennvle popmbl opranusmos. [loHsTHe o xu3HeHHON Qopme. Ku3HEHHbIE
(GbopMBI pacTeHMii: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPAaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aUMOJCHCTBHUI: KOHKYPEHLHS,
XHUITHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBus  (Tonmuueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJEHCTBUN [UIsl CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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OKOJIOTUYECKHE XapaKTEPUCTHUKU MOITYJISAINH. HOHy.]'IS[I_[I/ISI Kak Ouoyiormueckas

cucremMa. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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OuoJoTUM BHUIIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIUN.
OcHOBHbIE TOKa3aTeNu MOMYJSLUHUU: YUCIEHHOCTb, IJIOTHOCTb, BO3PACTHAs U
MoJIoBasg CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLUs.

DKkoJyioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH TOIMYJISIUH.
JluHaMuKa nomyisuuu U €€ peryisiuus. buoTM4ecKui NOTeHIUaN MOIYJISLUH.
MogaenupoBanre JWMHAMUKW —nonyisinuud.  KpuBble pocTa  4HMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perymnsiusi 4MCICHHOCTH MOMYJSUUNA: pOJb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[Tonsatue 00 »3KoyOrMYEecKOW HUIIEe BUAa. MectooOuTanue. MHoromepHas
MoJenb 3Kkojorudyeckod Humu Jk.M. XarunHcona. Pa3mepsl 3KOJOTHMYECKOH
Huiy. [loTenuanbpHas 1 peaaTu3oBaHHAs HUIIIH.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
cTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEIEHMS W MHUIPAIMid  YKUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak OTkpbiTas cucrema (A.lx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: MPOMYIECHTHI,
KOHCYMEHTHI, peayueHTbl. Tpoduueckue ypoBHH. Tpoduueckue Henu U CETH.
Abuotnyeckue 61m0ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. buomacca W TpOIyKIHs. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuunbie u
BTOPUYHBIC CYKIIECCMM M WX TMPUYMHBL. AHTPONOTE€HHBbIC BO3JCUCTBHUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHos. Paznuanst Mex1y aHTpOITOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTpOnU3alus TOpoACKoi (ayHbl. bruonornueckoe u X03siiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTU (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXKIY CMEKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIIUA W OSKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPONIOT€HHBIX BO3JICUCTBUN

buochepa — oOmemnnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6mactu
6uocdeps u e€ coctas. KuBoe BerecTBo 61ochepbl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rmo0aNbHOM  dKOcUCTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHUYECKHE LMKl (yryiepoja, a3oTa).
PurmuuHOCTS siBNICHMIT B Onocdepe.

3onanbHOCTh OMoOcheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAaHHbIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBI MUp OMOMOB CYIIIH.

CtpykTypa U (YHKIHS XKHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTCHIMANa U
onocdepHbIX QyHKIIUN

DKOJIOTUYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenpl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOreHHOE BO3JICHCTBHE HAa PACTUTENBHBIA M KUBOTHBIA Mup. OxXpaHa
pPacTUTENLHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHBI MPUPOIHI.
Kpacubie kaurun. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Borannveckue caibl U 300JI0THYCCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHS UEJIOBEUYECTBA M IMPHUPOJIBI.
PammonanbHOE  MPHPOIOINONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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