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1 HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma ob61eoOpa3oBaTenbHol yuyeOHoM aucturmiuabl 1. 01
Buonorus paspaboraHa Ha ocHoBe TpebosaHuii ®T'OC COO', ®I'OC CIIO" no
COOTBETCTBYIOIIEH  crnenuanbHOCTH:  35.02.16 Okcruiyatauuss W PEMOHT
CENBbCKOXO034ICTBEHHOM TexHuKH 1 06opynoBanus 1 @OIT COO! ¢ yuetom paboueit
MpOrpamMMbl BOCIIUTAHUS JUIS pean3aliud  00pa30BaTEIBHOW MPOTPaMMBI  I10
cnenuanbHocTh 35.02.16 DkcmtyaTaus U peMOHT CEIbCKOX035iCTBEHHON TEXHUKHU
1 000pyOBaHUS.

[{ens n3yuenus ydeOHOTO mpeameTa «buonorus» Ha yriay0ia&éHHOM ypOBHE
OBJIAJICHWE  OOYYAIOMMMHUCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAILHOM
OpraHW3allid >KWBBIX CHCTEM pPA3HOTO paHra MW MPUOOpPETECHHUE yMEHUH
UCIIOJIb30BaTh ATH 3HAHUAB (POPMUPOBAHUU MHTEpPECA K ONpeAeTEHHON 00JacTh
npoecCUOHANBHON JIESITENIBHOCTH, CBS3aHHOM C OWOJOTHel, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JJI MPOIOKEHHS] OMOJIOTHYECKOTO 00pa30BaHMUS.

3amavuaMu u3ydeHus: yuyeOHoro mnpenmera «buonorus» Ha yriyOoaéHHOM
ypoBHe «buonorusy» sBIsIOTCS:

OCBOCHHE OOYYAIOIIUMUCS CUCTEMbl OMOJIOTHYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHICHITUAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUjIaX, COCTABIISIONMINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA;0
CTPOCHUH, MHOT0OOpa3Mu MU OCOOCHHOCTSIX OHMOJIOTUYECKHX CHUCTEeM (KJIETKa,
OpraHu3M, HOIYJISUs, BUA, OMOreoleHo3, Onocdepa); 0 BHIIAIOIIUXCS OTKPBITHIIX
Y COBPEMCHHBIX MCCJICIOBAHUSX B OHOJIOTHH;

O3HAKOMJICHHE OOYYaIOIMMXCSI C METOJaM{ TIO3HAHUS YKHUBOM TPUPOJIBI:
UCCJIEIOBATEILCKUMU  METOJaMH  OMOJIOTMUECKMX HayK (MOJIGKYJSIpHOM U
KJICTOYHOM OMOJIOTUH, SMOPHOJIOTHH U OMOJIOTHH Pa3BUTHS, TCHETUKHA U CEJICKIINH,
OMOTEXHOJOTUM W CHHTCTHYCCKOW OWOJIOTHH, TaJCOHTOJIOTHH, DKOJIOTHH);
METO/JaMH CaMOCTOSITEIBHOTO TIPOBENCHUsS] OMOJIOTMUECKUX HCCIEIOBaHUNA B
naboparopud W B Ipupojae (HaOmIOJAeHWe, HW3MEpPEHHEe, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJIAJICHUE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEJIbHO  HAaXOIWTh,
aHAM3UPOBAaTh M HKCIOJB30BaTh OMOJOTHYCCKYI0 HWH(OPMAINIO; TIOJb30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTUEN M CHMBOJIUKOW; YCTAHABJIMBATh CBSI3b MEXIY
pa3BUTHEM  OWOJIOTMM W  COIHMAIBbHO-DKOHOMHUYCCKUMHU H  DKOJOTHYCCKUMU
npoOjeMaMy YeIOBEUECTBA; OICHWBATh IOCIEICTBUS CBOCH ACATEIBHOCTH 10
OTHOIIICHUIO K OKPYXalolleil MPUPOJHOU cpelie, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBIO OKPY>KAIOIIUX JIFOEH; 000CHOBBIBATH U COOJIIOIATh MEPHI MPO(UTAKTUKI
WH(DEKITMOHHBIX 3a00JIeBaHM, MpaBUjia TMOBEACHUS B MPUPOJE M OOCCICYCHUS
0e30macHOCTH COOCTBEHHOW JKU3HEACSATEIIBHOCTA B YPE3BBIYAMHBIX CHUTYAITUSIX
MPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa; XapaKTeprU30BaTh COBPEMEHHbIE HAyUHbIE
OTKPBITHS B 00J1aCTH OHOJIOTHH,

pa3BUTHE Y 00yUYaIOIMIUXCS MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
C TpoIecCe B3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITUSIMH M COBPEMEHHBIMH
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UCCIIEIOBAaHUSIMH B OHOJIOTHH, peIIaeMble €10 NpodiieMaMu, METOI0JOoTHueH
OMOJIOTMYECKOTO UCCIIEI0OBAaHUs, IPOBEAECHUE SKCIEPUMEHTAIBHBIX UCCIIEA0BAHMIM,
penieHus: OMOJIOTUYECKUX 3a7ad MOJACTUPOBAaHUSA OMOJOTMYECKUX OOBEKTOB U
MPOLIECCOB; BOCIUTAHUE Yy OOYYalOMIMXCA IIEHHOCTHOTO OTHOUICHUS K YKUBOH
OpUpoAEe B IEJIOM U K OTACIbHBIM €€ 00beKTaM M SIBIEHUSIM; (OopMUpOBaHUE
HKOJIOTUYECKON, TE€HETUYECKON TIpaMOTHOCTH, OOIIEH KyJIbTypbl MOBEIACHUS B
PUPOJE; MHTETPAllMU €CTECTBEHHO- HAYYHBIX 3HAHUI;

npuoOpeTeHre  OO0y4YaloImUMHUCS  KOMIETEHTHOCTH B PAIlMOHAIBHOM
MPUPOAOTIOIH30BaHNHU (COOII0IEHNE TIPABUIT TOBEJICHUS B IPUPOJIE, OXPAHbI BUJIOB,
HKOCUCTEM, OHocdepbl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M  3II0POBbS
OKpyXXaromux Jojed  (coOmiogeHuss Mep NpoPUIAKTUKUA — 3a00JIeBaHUM,
o0OecrieueHrne O€30MacHOCTH KU3HEACSITENBHOCTH B YPE3BBIYANHBIX CHUTYaIUAX
OPUPOAHOTO W TEXHOIEHHOIO  XapaKTepa) Ha OCHOBE  HMCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHU 1 YMEHUIB MOBCETHEBHOM KU3HU;

CO3JaHME  YCJIOBUM i1  OCO3HAHHOTO  BbIOOpa  OOy4YarOMIMMUCS
VHIMBUTyaJIbHOU oOpazoBaTeIbHON TPACKTOPUH, CIoCcoOCTBYIOIIEH
nocieaAyomemMy npodeccuoHaIbBHOMY CaMOOIIPENEICHUIO, B COOTBETCTBHU C
WHIUBUTyAJIbHBIMU UHTEpPECaMH U MOTPEOHOCTSIMU PETHOHA.

HucnunnuHa «buonorus» BXOIUT B 0011€00pa30BaTEIbHbIA UK U SIBISIETCS
00s3aTeNbHBIM  00I11I€00pa30BaTENbHBIM yUE€OHBIM TMPEAMETOM, H3ydaeTcs Ha
(yrmyOneHHOM,) ypOBHE Jisi TEXHOJOTMYECKOro Mpoduis MO CIEeUHaIbHOCTH
35.02.16 DOxkcruryatanusi ©U PEMOHT  CEIbCKOXO3SMCTBEHHONM TEXHUKU H
o0opy10BaHUS.

2 INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA JUCIHUIIJINHBI

OcBoeHue  cojaepkaHWs  AUCHUIUIMHBI  «buomorus»  obecrneunBaeT
JTOCTIKCHHUE 00YUYaIOIUMHUCS CIICAYIOIINX PE3YIbTaTOB:

JUYHOCHIHBIX

1) B chepe rpakmaHCKOro BOCIIUTAHUS: CPOPMHUPOBAHHOCTh TPaskIaHCKON
MO3UIIMUA 00YyYaIomEerocss Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
OOIIIECTBA; OCO3HAHME CBOWMX KOHCTHTYIIMOHHBIX TIpaB H  OO0S3aHHOCTEH,
YBOXEHUE 3aKOHA U TPABOIOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOU
NESATETbHOCTH TPU CO3JaHUU y4eOHBIX TMPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATENIbHBIX  3a/lay,  BBIMOJHEHUU  OUOJOTHYECKUX  DKCIEPUMEHTOB;
CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO TMO3UIMIO MO OTHOIICHHWIO K SIBJICHUSIM
COBPEMCHHOW JKHU3HM M OOBSACHATH €€; YMEHHE YYHUTHIBATh B CBOUX JCHCTBHUAX
HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aUMOJCHCTBUS  JIIOJICH C  pa3HbIMHU
yOCKICHUSAMH, KYyJbTYPHBIMH IICHHOCTSAMH M  COIMAJIBHBIM  ITOJIOKCHUEM;
TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBITOTHCHHUS YYEOHBIX,
MO3HABATEILHBIX W HCCIICOBATEIIBCKUX 3a/a4, YBKUTEIHLHOTO OTHOIICHHS K
MHEHHIO OINMOHEHTOB TMPU OOCYXJICHUHM CIIOPHBIX BOMPOCOB OHOJIOTHYCCKOTO
CoJlep KaHMs; TOTOBHOCTh K TYMAaHUTAPHOU 1 BOJIOHTEPCKOM NESITEIbHOCTH;



2) B cdepe marpuOTHUECKOTO  BOCHUTAHUSA:  CHOPMHPOBAHHOCTH
POCCUMCKON TPaXJAHCKOW WAECHTUYHOCTH, MATPUOTH3MA, YBAKEHUSA K CBOEMY
Hapoay, YyBCTBA OTBETCTBEHHOCTH Iiepel PoanHON, ropaoctu 3a cBOu Kpau, CBOIO
Poauny, cBOMl f3BIK U KyJbTYpYy, MPOILIOE U HACTOAIIEE MHOTOHAI[MOHAIBHOTO
Hapoja Poccuu; IeHHOCTHOE OTHOIIIEHUE K TPUPOJTHOMY HACIIEIUIO U TAaMATHUKAM
IPUPOBI, JOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;
CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUHUCKHUX YUEHBIX B CTAHOBIIEHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaY€HUs1 OMOJIOTUY B TIO3HAHUHU 3aKOHOB IPUPO/IbI, B )KU3HU
YyelloBeKa M COBPEMEHHOIo 0OIlecTBa; ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K
CiIykeHuto U 3amure OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyAb0y;

3) B cdepe n1yxoBHO-HPABCTBEHHOTO BOCIHUTAHHS: OCO3HAHHE JTyXOBHBIX
IIEHHOCTEH POCCHUUCKOTO0 Hapojna; chOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUA,
THYECKOTO TOBEJCHHS; CIIOCOOHOCTh OICHMBATh CHUTYallMl0 U MPUHUMATh
OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHBICE HOPMBI U
IIEHHOCTH; OCO3HAHHE JMYHOTO BKJa/a B MOCTPOCHHE YCTOMYMBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENISIM, CO3JAHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEMEMHOM JKU3HMU B COOTBETCTBUM C
TpaJAuIUsIMU Hapo10B Poccuu;

4) B cdepe 3cTeTHIecKoro BOCIUTAHUS: SCTETUUECKOE OTHOIICHUE K MUDY,
BKJIIOYAsl CTETUKY ObITa, HAYYHOTOU TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a,
OOIIECTBEHHBIX OTHOIICHWM;, MOHMMAaHHE SMOIMOHAJIBLHOTO BO3JIEHCTBUS >KMBOU
OpupoAbl U €€ IEHHOCTH; TOTOBHOCTh K CaMOBBIPDQXEHHIO B Pa3HBIX BHJIAX
HCKYCCTBA, CTPEMJICHHE MPOSIBIIATH Ka4€CTBA TBOPUECKOM TUYHOCTH;

5) B cdepe ¢usnyeckoro BOCHUTAHHSA: TOHUMaHUE W peaTH3alus
3I0pOBOTO M 0Oe30MacHoro ooOpa3a >XKU3HMU (3I0pOBOE TUTAHHUE, COOJIOJECHUE
TUTHCHUYECKUX MPAaBWJI U HOPM, COQTAHCHUPOBAHHBIN PEXKHUM 3aHATHUA W OTIbIXA,
peryispHas  ¢u3uyeckas  aKTUBHOCTb), OEpPENKHOTO, OTBETCTBEHHOTO W
KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DHM3HUYECKOMY U TICHXHYECKOMY
3IOPOBBIO; TOHUMAHWE IEHHOCTH MPaBWJI WHIWBUIAYAIHHOTO M KOJIJICKTUBHOTO
0€301acHOr0 MOBEIECHUSI B CUTYaLUsX, YTPOKAIOLIUX 37J0POBBIO U KU3HU JIIOZCH;
OCO3HAHHWE TIOCJIEJICTBUM W HENPUATUS BPEAHBIX TMPHUBBIYCK (yHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) B cdepe TpymoBOoro BOCHHUTAHHS: TOTOBHOCTh K TPYAy, OCO3HAHHE
[IEHHOCTH MAacTepCTBa, TPYI0Jt00He; TOTOBHOCTh K AaKTUBHOW JI€ITEIbHOCTH
TEXHOJIOTUYECKOW M COIMAJIbHOM HAMPaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBAT,
IUTAHUPOBATh M CaMOCTOSITENIbHO BBHIMONHITh TaKyl0 JAEATEIBbHOCTh; HMHTEpEC K
pa3nuuHbiM  chepam TpodecCHOHANBHON JEesSTENBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIM BBIOOp Oynymied mnpodeccuu U Ppealr30BbIBATh COOCTBEHHBIC
KU3HEHHbIC  IUIAHbI; TOTOBHOCTh M  CIOCOOHOCTh K OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) B cbepe 3KOIOrHYECKOro BOCIIUTAHUS: KOJOTHUECKHU IEIeCO00pa3HOe
OTHOIIGHWE K TpHUpPOJe KaK HCTOYHUKY IKH3HH Ha 3emiie, OCHOBe e&
CYIIIECTBOBAHMSI; TOBBIIIICHUE YPOBHS AKOJOTHYECKON KYJIbTYphl: MPUOOpPETEHUE



OTBITA TIJIAHUPOBAHMS TIOCTYNKOB M OIIEHKA WX BO3MOKHBIX TMOCIEACTBUHN IS
OKpYXaIomEeHCcpeIbl; 0CO3HAHUE TII00ATBHOTO XapaKTepa IKOJIOTHUYECKUX TTPOoOIemM
U IyTeH MX PEIICHUs; CTIOCOOHOCTh HCIOIB30BaTh NMPHOOPETaeMbIe TPU U3YICHUHU
OMOJIOTUY 3HAHMSIM YMEHHS MPU PEHICHUH MPOOJIeM, CBA3aHHBIX C PAIllMOHAIBHBIM
NPUPOAOIOIb30BaHNEM  (COOMIOZCHUE  MpPaBWJI  TOBEJIEHUS B  MPUPOJE,
HaIpaBJCHHBIX HAa COXpPAaHEHHWE PABHOBECHUS] B HKOCHUCTEMAX, OXpaHy BHJIOB,
KOCUCTEM, Ouocdepsl); aKTUBHOE HENPUSITHE JEHCTBUM, NPUHOCAIIUX BPE]
OKpYXalolel MPUPOJHON cpelle, YMEHHE NPOrHO3UPOBATH HEOJIArONPHUSTHHIE
HKOJIOTUYECKUE MOCIEACTBUANPENPUHUMAECMBIX ACHCTBUN U MpeAoTBpallaTh UX;
HaJIM4KUE Pa3BUTOI0 IKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTUYECKON KYJIbTYpBbI, OIbITa
JEATEILHOCTH DSKOJOTUYECKON HANPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU
B IO3HABATEIIbHOM, KOMMYHHUKATUBHOW WM COLIMAJIBbHOW NPAKTUKE, TOTOBHOCTU K
YYaCTHIOB MTPAKTUYECKOMN ACSITEIHPHOCTH YKOJIOTHIECKON HAPaBICHHOCTH;

8) B cdepe meHHOCTM HAy4HOTO TIO3HaHUS: CHOPMHPOBAHHOCTH
MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOHN MPAKTHKH, OCHOBAHHOTO HA JHAJIOTE KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE; COBEPIIICHCTBOBAHUE SI3bIKOBOM
U YUTATEIbCKOM KYJIBTYphl KaK CpEICTBA B3aUMOJCHCTBUS MEXIY JIIOJBMH U
MO3HAHUS MHUPA; MOHUMAaHKUE celupUKU OMOJIOTUU KaK HayKHu, OCO3HAHUS €€ POJu
B (OpPMHUPOBAHUU PALIMOHATHHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEACTABICHUS 00 OKPYXKAIOIIEeM MHUpPE KaK O €IUHCTBE NPUPOJbI, YeIOBEKa U
oOIIecTBa, B TO3HAHWU MPUPOJTHBIX 3aKOHOMEPHOCTEH U pEIICHUU MpoOIemM
COXpaHEHUs MPUPOTHOTO PABHOBECHS; YOCKAEHHOCTD B 3HAUMMOCTU OMOJIOTHH TSt
COBPEMCHHOW IMUBWJIM3AIMU: 00ECIICUCHUS HOBOTO YPOBHS Pa3BUTHS MEIUIIUHEI,
CO37aHNE TIEPCTICKTUBHBIX OMOTEXHOJIOTHMA, CIIOCOOHBIX pEIIaTh PECypPCHBIE
npoOJIeMbl Pa3BUTHS YEIOBEUECTBA, IOWCKA ITyTEeH BBIXOAA W3 TIIOOATBHBIX
DKOJIOTHYCCKUX TPOOJIEeM M OOCCICUYCHHS TIEPEXOJaK YCTOMYMBOMY Pa3BUTHIO,
paIMOHAIBHOMY HCITOJIb30BAHUIO TPUPOIHBIX PECypcoBH (OPMHUPOBAHUIO HOBBIX
CTaHJApPTOB XU3HH, 3aMHTEPECOBAHHOCTH B MOJTYYECHUN OHMOJIOTMYECCKUX 3HAHUU B
HEeJSX TMOBBIIIEHUS OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OO0YyYaromuxcsi, GopMHUPyEeMOi
Opyu  WU3y4YeHUH OWOJIOTUM;, TOHMMAHHUE CYIIHOCTH METOJIOB  TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJTy4aeMbIe
3HAHMS JIJIS] aHAJIM3a U OOBbSICHEHHUS SIBJICHUM OKPYKAIOIIEro MUPa U TPOUCXOIAIINX
B HEM U3MEHEHH, yMEHUE JIeslaTh 000CHOBAHHBIC 3aKIIFOUCHUS HA OCHOBE HAYYHBIX
$aKTOB M WMEIOIIMXCS JAHHBIX C IENbI0 TOJYYCHHS JTOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CAaMOCTOSTEIILHO MCTIOIB30BaTh OMOJIOTHYCCKUE 3HAHMS JIJIST PEIICHHMSI
npo0JeM B peaJbHBIX >KM3HCHHBIX CHUTYyaIUsAX; OCO3HAHHWE IIGHHOCTH HAyJHOM
JEATEILHOCTH, TOTOBHOCTH OCYIICCTBJIATh IPOCKTHYIO W HCCICIOBATEIBCKYIO
NEeATEeIbHOCTh WHAMBUAYAJbHO M B TPYIIE; TOTOBHOCTh M CIOCOOHOCTH K
HEIMPEPBIBHOMY OOpa30BaHWIO M CaMOOOpa30BaHMIO, K AKTHBHOMY TIOJYYCHHIO
HOBBIX 3HAHHH 10 OMOJIOTUH B COOTBETCTBUH C )KM3HEHHBIMU MTOTPEOHOCTIMHU.



MemanpeomMenmHbIXx.

MeTtanpeameTHble pe3ynbTaThl OCBOEHHUS YydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYUMble i1 (OPMHUPOBAHMS MHPOBO33PEHUS OOYUAIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIpEAMETHBIC) OOIIEeHAYYHbIE TMOHSATHSA, OTpakarouue
IEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M chnenuduKy MeTOAOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO, DPHEPrus, sIBICHHUE, Mpolece,
CUCTEMa, Hay4yHbIH (akT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeI0BaHNe, HAOMI0ACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAIbHbIE
yuyeOHble JAeicTBusl (TO3HABATENbHbIE, KOMMYHHKATUBHBIC, PETYJISATUBHBIC),
oOecrieunBaromue GopmMupoBanne (HyHKIIMOHATBLHON MPAMOTHOCTH U COLIMAJILHOM
KOMIETCHIIMM OOY4YaloIIUXCs;  CHOCOOHOCTh  OOYYArOIIMXCS — MCIOJb30BaTh
OCBOEHHBIE MEXIUCUUIUTMHAPHBIC, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIbHBIC
y4eOHBbIE IEMCTBUSAB [T03HABATEIBHON U COLMAIIBHOMN MPAKTHKE.

1) ©0a3oBbIe JIOTWYECKHE JCUCTBUS: CaMOCTOSTEIBHO (OPMYJIHPOBATH U
aKTyaTu3UpOBaTh MPOOJIEMYy, paccMaTpuBaTh €€ BCECTOPOHHE; MCIOIb30BATh MPHU
OCBOCHUU 3HAHHI MPUEMBI IOTHYECKOTO MBINIJICHHS (aHAIN3a, CHHTE3a, CPAaBHEHUS,
Kiaccudukanuu, o0000IIeHHs), PACKPbIBATh CMBICT OHUOJIOTHYECKUX TMOHSATUH
(BBIIENSATh WX XapaKTepHblE TMPHU3HAKH, YCTAHABIMUBATh CBA3UM C JAPYTHUMHU
MOHSTHUSIMH ); ONIPEACIISATD 1SN JACSITEIIbHOCTH, 3a/1aBasi MapaMeTPphl U KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YNbTAThl JACATEIHHOCTU C MOCTABJICHHBIMU LIETSIMU;
UCIIOJIb30BATh OMOJIOTUYECKUE TTOHATUS JIJIs1 O0BICHEHUSI (PAKTOB U SIBIICHUN KUBOMH
IPUPOBI;, CTPOUTH JIOTHYECKUE PACCYKACHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PacCMaTPUBAEMBIX
SBJIICHUSIX, (OPMYJTUPOBATh BBIBOJBI M 3aKIIOYCHHS; TPHUMEHSITH CXEMHO-
MOJIeJIbHBIE CPENICTBA JJIsl MIPEICTABICHHS CYIIIECTBCHHBIX CBS3€l M OTHOIICHUHN B
H3y4yaeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a TaKXe MPOTUBOPEUUN pa3HOTO pOJa,
BBISIBJICHHBIX B Pa3IMYHBIX MH(OPMAIMOHHBIX MCTOYHHMKAX; pa3padaThiBaTh IJIaH
pemieHuss MpoOIeMbl C Yy4E€TOM aHajdM3a MMEIOIIUXCS MaTepHAIbHBIX U
HEMaTepUaIbHBIX PECypCOB; BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTH, OLIEHHWBATH
COOTBETCTBHE PE3yJIbTATOB II€JISIM, OLIEHUBATh PUCKU IMOCIEIACTBUI EATEIbHOCTH;
KOOPJIMHUPOBATh U BBHITIOJIHATH PabOTy B YCJIOBHUSIX PEaTbHOTO, BUPTYaTbHOTO
U KOMOMHHPOBAHHOTO B3aMMOJICUCTBUS; Pa3BUBATh KPEATUBHOE MBIILICHUE MPHU
pEeIIEHUH )KU3HEHHBIX MTPOOIIEM.

2) 0a30Bble HCCICIOBATECIbCKUE JCHCTBHUS: BJAJCTh HABbIKaMH Yy4eOHO-
HCCJIEIOBATENLCKON U MTPOCKTHOM JIeATeTbHOCTH, HABBIKAMU Pa3pelIeHusl mpooIieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOAO0B MO3HAHMS;, UCTIOIB30BaTh
pasIUYHbIE BHIBI JEATEIBHOCTH IO TOJYYSHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINU, TPEOOPA30BAHUI0 U MPUMEHEHHUIO B YYCOHBIX CHTYyaIlUsX, B TOM
qHCIie TIPU CO3JIaHUU YyUEOHBIX M COIMATBHBIX MPOEKTOB; (OPMUPOBATH HAYYHBIN
TUTT MBIIIJICHUS, BIIAJIETh HAYYHOH TEPMHUHOJIOTHECH, KIIFOUEBBIMUA TIOHATHSIMH W
METOJIaMH; CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIE 3a/1a4ydl B 00Opa3oBaTEIbHON
NeSATEeTbHOCTHH JKU3HEHHBIX CUTYAIUsX; BBISBIISTH TPUYUHHO-CIICICTBEHHBIC CBSI3U



U aKTyaJIM3UpOBaTh 33714y, BBIIBUTaTh TUIIOTE3Y €€ pELIeHHs], HAXOIUTh apTyMEHTHI
JUIS JI0KAa3aTeNbCTBA CBOMX YTBEP)KIEHUHM, 3aJaBaThb NapaMeTpbl M KpPUTEPUU
pellleHus; aHATM3UPOBATh MOJYYCHHbIE B XOJE€ PELICHHUs 3aJadyd pe3yNbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX; /1aBaTh OLICHKY HOBBIM CHUTYyallMsIM, OLIEHMBATh NMPUOOPETEHHBIN OIBIT;
OCYILECTBIIATH 1I€JICHAIIPABJICHHBIN MOUCK MIEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBUS
B IPO()ECCUOHATIBHYIO CPEY; YMETh MEPEHOCUTh 3HAHHSA B IIO3HABATEIbHYIO U
IPAKTHUYECKYIO0 00JIaCTH JKU3HEIEATEIbHOCTH; YMETh WHTEIPUPOBATH 3HAHUS M3
pa3HbIX IpPEAMETHBIX 00JacTeil; BbLABUIaTh HOBBIE UJEH, Ipeajararb
OpPUTHMHAJIbHBIE MOAXO0Jbl U PELICHUS], CTABUTHIIPOOJIEMBI U 3a7auu, JOIYCKAOIINe
aJIbTepHATUBHBIC PEIICHHUS.

3) pabora ¢ mH(poOpMAaIHEH: OPUEHTHPOBATECS B PA3IMYHBIX MCTOYHUKAX
uHpopmaruu (TeKCTe Yy4eOHOTO TMOCOOWs, HAyYHO-TIOMYJISIPHOW JIMTEpaType,
OMOJIOTHUECKUX CJIOBApSAX U CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, B
WuTepHeTe), aHamu3upoBaTh HWH(OOpPMALUIO pa3IMYHBIX BHAOB U  (opm
MPEICTaBICHUS, KPUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTHH HETIPOTUBOPEUNBOCTH;
(GopMyIMpOBaTh 3alIPOCHl U MIPUMEHSATH Pa3IMUHble METObI IPU MIOUCKE U O0TOOpE
Ouonornueckoi MH(popmanuu, HEOOXOAMMOM JJIsl BBIIIOJIHEHUS Y4YEOHBIX 3ajad;
npuoOperaTh  ONBIT  HCHOJb30BaHUS  HMH()OPMALMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTMH, COBEpUIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMS Pa3IMUHBIX
IIOUCKOBBIX ~ CHCTEM; CaMOCTOSITEIbHO  BbIOMpaThb  ONTUMAJbHYIO  (opMy
npejacTaBieHus Ouonornyeckol uHpopmanuu (cxembl, rpaduku, IuarpaMMbl,
TaOJIMIbI, PUCYHKU U JIPYTO€); UCIOIb30BaTh HAyUHBIH SI3bIK B KQU€CTBE CPEJCTBA
npu pabore ¢ OHOJIOrMYECKOW HHpOpMaluen:  HPUMEHATh XUMHUYECKUE,
¢u3NUecKue W MaTeMaTHYeCKHE 3HAKWM U CHMBOJIBI, (OpMysbl, abOpeBuatypy,
HOMEHKJIATypy, HCIOIb30BaTh H TpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJINYECKUE
CpeICTBAa HAISIIHOCTH, BIAACTh HAaBBIKAMU  PACIO3HABAHWSA W 3alUTHI
uH(popmauu, THPOPMALIMOHHON 0€301aCHOCTH JTUYHOCTH.

OBajieHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JICHCTBUSMHU:

1) oOIieHue: OCYIIECTBISATh KOMMYHHUKAIIMM BO BCeX cdepax IKU3HH,
aKTUBHO YYacTBOBATbB JIMAJIOre WU AUCKYCCUH MO CYLIECTBY 00CYX/1aeMOl TEMBI
(ymeHHue 3aaBaTh BOIPOCHI, BHICKA3bIBATH CY)KJICHUS OTHOCUTEJIHO BBITIOJHEHMS
npearaéMou 3aaur, Y4MThIBaTh MHTEPECH! U COIIACOBAHHOCTh MO3ULIUN IPYTHX
YYaCTHUKOB JWajora WM JIUCKYCCHM); paclio3HaBaTh HeBepOaJbHbIE CpPEICTBA
OOIIeHUs, TOHUMATh 3HAYEHUE COLIMATIBHBIX3HAKOB, PEANOCHUIOK BOZHUKHOBEHUS
KOH(QJIUKTHBIX CHUTYyallud, yMeTh CMATYaTh KOH(JIUKTH U BECTH TIEPErOBOPEHI;
BJIAQ/IETh PA3NWYHBIMU crmoco0aMy OOIIEHHS W B3aUMOJCHUCTBHUS, TOHHUMATh
HAMEPEHUs JPYTUX JIIOCH, TPOSBIATH  YBAXHUTEIHbHOE  OTHOIIEHHE K
coOecelHUKY U B KOppeKkTHO (opme (GopMyaHpoBaTh CBOM BO3pPAKCHHS,
Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOIO TOUKY 3PEHHMSI C MCMOJIb30BAHNUEM SI3BIKOBBIX
CPEICTB.

2) COBMeECTHas JACATEIbHOCTh: MOHUMATh M WCIOJIh30BATh MPEUMYIICCTBA
KOMaHTHOM ¥ WHIWBUIYAIbHOU pa0OTHI MPU PEUICHUU OMOJIOTHYECKON MPOOJIeMBI,




00OCHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHS] TPYHIOBBIX (OPM B3aUMOJCHCTBUS
OpU pelIeHuU Y4yeOHOM 3ajaud; BBHIOMpPATh TEMATUKY M METOJbl COBMECTHBIX
JNEUCTBUA C Y4Y4E€TOM OOIIMX HWHTEPECOB M BO3MOXXHOCTEH KaXJOro 4JICHa
KOJUIEKTUBA; IMPUHUMATh LIEJIU COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBaTh U
KOOPAMHUPOBATh AEHCTBUS O €€ JOCTH)KEHUIO: COCTaBJIATh IUIAH JIEHCTBUH,
pacnpenensaTb pojaud ¢ y4€TOM MHEHMM YYaCTHHUKOB, OOCYXZaTb peE3yJbTaThl
COBMECTHOI palOOThl; OLIEHWBAaTh KAYECTBO CBOETO BKJIAJA M KaXKIAOrO yYaCTHHKA
KOMaH/1bl B OOLIMIpe3yabTaT MO pa3padOTaHHBIM KPUTEPUSAM; MPEAararb HOBbIE
IPOEKTHI, OLIEHUBATh UJEHU C MO3ULMHU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUECKON
3HaYMMOCTH; OCYIIECTBIIATH IO3UTUBHOE CTPATETUUECKOE MTOBEACHNUE B PA3IINYHBIX
CUTYaIUsIX, IPOSABIISATH TBOPUYECTBO U BOOOpaKEHHUE, OBITH MHUIIMATUBHBIM.
OBJaIcHNE YHUBEPCATbHBIMU PErYASATUBHBIMU ACHCTBUSMH:

1) camoopraHuzamus: HUCHOJB30BATH  OWOJNIOTUYECKHE 3HAHHS  JUIS
BBISIBJICHUSA TMPOOJIEM M HUX PEIICHHS B KXU3HEHHBIX M YYEOHBIX CHTYyalUsX;
BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUM IIEJIEBBIE U CMBICIOBBIE YCTAHOBKHU
B CBOUX JEHUCTBHUAX M TMOCTYNKAaX IO OTHOLIEHWIO K KUBOW IMPHUPOJIE, CBOEMY
3I0POBBI0 W 370POBBIO  OKPYXKAIOIIMX; CAMOCTOSTENBHO  OCYLIECTBISATH
NO3HABATEJIbHYIO JI€ATEIbHOCTD, BBISIBISITH IPOOJIEMBI, CTAaBUTh U (DOPMYIHPOBATH
COOCTBEHHBIE 3a/1a4d B 00pa30BaTEIbHON JIEATEIBHOCTH U KU3HEHHBIX CUTYaLUsX;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs MPOOJeMbl C y4ETOM HMEIOMIMXCS
pecypcoB, COOCTBEHHBIX BO3MO>KHOCTEM M MPEANOYTEHHI; JaBaTh OLIEHKY HOBBIM
CUTyallUsIM; pPAcCIIUpPsTh paMKd Y4YEeOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
OpEeINOYTEeHUI; JelaTh OCO3HAaHHBIM BBIOOpP, apryMeHTHpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTbH 3a PEIICHHUE; OLEHUBATh NPHUOOPETEHHBIN OIIBIT; CIIOCOOCTBOBATH
(GOpMHPOBAaHUIO U MPOSIBICHHUIO IIHPOKON 3PYIHULMH B Pa3HBIX00JIACTAX 3HAHUM,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBINA U KyJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb: JaBaTh OLIEHKY HOBBIM CUTYAIUSIM, BHOCUTh KOPPEKTUBBI
B JI€ATEJIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM; BIIAJETh HaBbIKAMHU
MO3HABaTENbHOM pediiekcuM KaK OCO3HAaHHMS COBEpIIAEMbIX JEHUCTBUU U
MBICJIUTEJIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCHOJIb30BATh PUEMBI
peduiekcuu A OUEHKU CUTyalluH, BbIOOpa BEPHOIO pEIICHHUS; YMETh OLIEHUBATh
PUCKH Y CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 X CHHYKEHHIO; IPUHUMATh MOTHBBI
Y apTyMEHTBI APYTUX [IPH aHAJIU3E PE3YJIbTAaTOB JIESATEIIbHOCTH;

3) npuHATHS ceOsl U APYTUX: IPUHUMATH CeOsI, MOHMMasi CBOU HEIOCTATKH U
JIOCTOMHCTBA; IPUHUMAaTh MOTHUBBI M apPTYMEHThI APYTHX IIPU aHAJIM3€E PE3yJIbTaTOB
NesATEeIbHOCTH; TPU3HABATh CBOE MPABO U MPaBO APYIMX Ha OMIMOKHU; pa3BUBATH
CIIOCOOHOCTh MIOHUMATh MUP C MO3ULIMH JPYTOro YeI0BEKa.

npeoMemHuIX:

[IpeameTHbIe pe3ysbTaThl OCBOEHUSA COAEpKaHUA y4yeOHOTO TMpeaMera
«buonorusi» Ha yrayOJI€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECHedYeHHe
npo@uibHOr0 OOy4YeHHMs CTapIIeKJIacCCHUKOB Ouonoruu. OHHM  BKIIOYAIOT:
cnenuduyeckue 151 OMOJIOTUUHAYYHbIE 3HAHMS, YMEHHUS U CIIOCOOBI JEHCTBUIA 1O
OCBOEHUIO, MHTEPIPETALUU U MpeoOpa30BaHUIO 3HAHUU, BUABI AESITEILHOCTU IO




MOJIyYEHHUIO HOBBIX 3HAHUHM U WX MPUMEHEHUIO B Pa3jMUYHBIX y4eOHBIX, a TaKKe B
peanbHbIX >KM3HEHHBIX cHUTyauusx. lIpeaMerHble pe3ynbTaThl MPEACTABICHBI IO
roJilaM U3y4eHus

[IpenMeTHbIE pe3yJbTAThl JIOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECT€ M POJU OHUOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM ECTECTBEHHO-HAYYHON KapTUHBI MHpA, B
MO3HAHWM  3aKOHOB  MPHUPOJBI W  pEUICHUU MpodlieM  ParMOHAIBbHOTO
MPUPOAOTIOIB30BaHUS, O BKIIaJI€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHUE
OHOJIOTHH,

c(OpMUPOBAHHOCTh 3HAHUW O MeECT€ M POJU OHUOJIOTHU B CHUCTEME
€CTECTBEHHbIX HayK, B (OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOH
KApTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPO/IbI U PEILIEHUH YKOJIOTHYECKUX MTPOOIeEM
YeJloBeYecTBa, a  TakkKe B pENIEHMHM  BOINPOCOB  PALMOHAIBHOTO
IPUPOAOIIOIb30BAHUS, U B (POPMHUPOBAHUMLIEHHOCTHOTO OTHOLIEHUS K HPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUXU 3apyOeKHBIX YUEHBIX-OHOIOTOB B
pa3BUTHE OMOJIOTHUH;

BJIAJICHUE CHUCTEMOM OMOJOrMYECKMX 3HaHHWM, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIAralole OHOJOTUYECKHE TEPMUHBI U MOHATHS (KU3Hb, KJIETKA,
OpraHu3M, METa0OJU3M, TOMEOCTa3, CaMOpETyJsilus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUMBOCTb, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPUU
(xnetounast TeopusT. [lIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuenuss (H.M. BaBuioBa — o0 1eHTpax
MHOT000pa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHOOOpa3us
NOTOMKOB TIE€PBOT0 MOKOJIEHUS, PACIIEIJIEHUs, YUCTOTHl T'aMET, HE3aBUCHUMOIO
HacienoBanust [. MeHaens, TOMOJIOTMYECKHX PANOB B  HACJIEACTBEHHOU
n3meHunBoctd H.W. BaBunosa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIQZICHUE OCHOBHBIMM METOJAaMU HAYYHOIO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCJICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHHUE, W3MEpPEHUE,
HaO0JII0/ICHNE,DKCTIEPUMEHT);

YMEHHUE BBIIEIATH CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KIIETOK POKAPUOTH
JYKapHuoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIE
OaxkTepuit, rpuOOB, pacTEHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pACTEHHUH, KMBOTHBIX, YEJOBEKA, ITPOLIECCOB IKU3HEAEITEIBHOCTH,
MPOTEKAIONTUXB OPraHU3Max PACTEHUM, JKUBOTHBIX W UYENOBEKa, OMOJOTHYECKUX
IpoIIecCoB: oOMeHa

BeIECTB (METAa00JIU3M), MPEBPALIEHUSI SHEPTUH, OPOKEHUSI, AaBTOTPOPHOrO U
reTepoTpo(HOro TUMOB MUTaHUS, POTOCMHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHe3a, 3MOpUOreHe3a, MOCTAMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUYAIbHOTO Pa3BUTHSl OpraHu3Ma (OHTOreHe3a), B3aUMOJEWUCTBHS TEHOB,
reTepo3nuca, UCKYCCTBEHHOI0 0TOOpa;

YMEHHUE YCTaHABJIMBATh B3aWMOCBS3M MEX]y OpPraHOMJAAMH KIETKH U HUX
(GYHKIUSAMH, CTPOCHUEM KJIETOK pa3HbBIX TKaHEH W UX (QYHKIUSAMH, MEXTY
OpraHamMl U CHUCTEMaMU OpPraHOB y pACTEHUM, >KUBOTHBIX W YEJIOBEKA U HUX
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GYHKIHUSIME, MEXIY CHCTEMaMHU OPTaHOB U UX (DYHKIMSAMU, MKy dTariaMu oOMeHa
BEILIECTB, ATAllaMH KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB, 3TalaMu
IMOPHUOHATFHOTO PAa3BUTHS, TCHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM U (paKTOpaMu
Cpellbl OOUTaHUs;

yMEHHUE BIAJETh CHUCTEMOW OWOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET
ONpENENeHUs] W TOHMMAHHUE CYIIHOCTH OCHOBOMOJATAONMX OHOJOTUYECKUX
TEPMUHOB U TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHUOJIOTHYECKHE TEOPHUH
(aBomronionHas Teopus Y. JlapBuHa, CUHTETHYECKass TEOPUsI SBOJIOLMHU), YUCHUS
(A.H. CeBepuioBa —0 myTsAX W HampaBlieHUsx sBoitouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecus Jk. Xapau u  B. Baiin6epra,
3apojsimieBoro  cxoacrea K.M. bspa), npaBuna (munumyma . JluOuxa,
HKOJIOTMUECKON MHUpaMUAbl 3HEpPruM), Trumnotesbl (runoreza «vupa PHK» V.
['unGepra);

YMEHHE BIIaJIecTh ~ OCHOBHBIMH  METOJaMH  HAy4HOTO  IO3HAHWS,
UCIIOJIb3YEMbIMUB OMOJIOTUYECKUX HCCIIEAOBAHUSAX KUBBIX OOBEKTOB U IKOCHUCTEM
(omucanue, U3MepeHue, HaOJIOJEHUE, DKCIEPUMEHT), CIOCOO0AMU BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUN B IPUPOJE;

YMEHHUE BBIJCISATh CYIIECTBEHHbIE TMPU3HAKU: BHJOB, OHOTEOIEHO30B,
DKOCUCTEM M OHOChepbl, CTaOWIM3UPYIOMIETO, IBIKYIIETO W Pa3phIBAIOLIETO
€CTECTBEHHOTO 0TOOPA, aAJIJIONMATPUYECKOTO U CUMIIATPUUECKOT0 BUA000pa30BaHus,
BIUSHUAS  JIBIDKYIIMX ~ CHJI  DBOJIIOIMM  HAa  TeHO(GOHA  TOMYJISIHUU,
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpesie

oOuTaHUs, YepeOBAaHUsI HANPABJICHUM HBOJIIOIMU, KPYTOBOPOTa BEIIECTB U
MOTOKA SHEPTUHU B SKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIYy NPOLECCaMH 3SBOJIIOLUU,
JBIDKYIIMMH CUJIAaMU aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PAa3IUYHBIX JIKOCHUCTEM H
MPUCIIOCOOJICHUSIMUK HUM OPTaHU3MOB,

YMEHHME  BBISIBISITH  OTJIMUUTENIbHBICE  TPU3HAKA  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BUAOB K Cpene OOuTaHus, aOUOTUYECKUX U OMOTUYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE HCMOJIb30BaTh COOTBETCTBYIOIINE AapPTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY [IJIsl IOKA3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIN, B3aUMOCBS3M OPTAaHU3MOB U CPEJlbl OOUTaHUs, CAMHCTBA
YeJIOBEUECKHUX pac, HEOOXOIUMOCTH COXpaHEHUsI MHOTOOOpa3us BUIOB U SKOCHCTEM
KaK YCJIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U YETIOBEUECTBA;

YMEHHE peliaTh OMOJOTUYECKUE 3a]]a4H, BBISBIIATh TPUUUHHO-CIICICTBEHHBIE
CBSI3U MEXYy MCCIEAYEeMbIMU OHOJIOTUYECKUMHU TMPOIECCaMH M SIBIICHUSIMHU,
JieJIaTh BBIBOJIbI M IPOTHO3BI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBISBIIATh OTJIWYUTEIbHBIC MPU3HAKU XKUBBIX CUCTEM, B TOM YHCIIEC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa;

YMEHUE HCHOJIb30BATh COOTBETCTBYIOIIME APTYMEHTHI, OHUOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJIsl I0KAa3aTeIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
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CHUCTEeMaTUYEeCKUX TPy,

YMEHHE pelIaTh OMOJOTHYECKUE 33/1a4H, BBIABISATH TPUUUHHO-CIICICTBEHHBIE
CBSI3M MEXKIY HCCICAYEMbIMU OHOJOTHYECKHUMH TMPOLIECCAaMU U SBIICHUSIMH,
JienaTh BBIBOJIBI U MMPOTHO3BI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

yYMEHHUE BBIMOJIHATH J1a0OpaTOpHbIE U MpaKTUYeCKHe paldoThl, COOJIOAATH
MIpaBUJIa MpU padboTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIJBUraTh THUIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIBLHBIMU
cpencrtBamu, (GopMynupys 1ellb HCCIENOBaHUS, aHAIM3UPOBATh TMOJYyUYECHHbIE
pe3ynbTaThl U JAENaThbBBIBOIBI;

yMEHHUE Yy4YacTBOBaTh B Y4EOHO-MCCIIEAOBATENbCKOM paboTe mo Ouojoruw,
9KOJIOTUM M MEIMIIMHE, TMPOBOJMMOI Ha 0a3ze IIKOJbHBIX HAY4YHBIX OOIIECTB, U
nyOIMYHOTIPECTABIATH OMyYEHHBIEC PE3YJIbTaThl HA yUEHUYECKIX KOH(PEPEHIIUAX;

YMEHHE OILICHUBATh JTUYECKHE aCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTy OMONOTHH U METUIIUHBI (KJIOHUPOBAaHKE, HCKYCCTBEHHOE OILIOI0TBOPEHHE,
HapaBICHHOCU3MEHEHHE T€HOMA U CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILIECTBIISATh OCO3HAHHBI BHIOOp Oyayuield MNpogeccuoHaNbHOU
JESATEIIbHOCTH B 00JacTU OMOJIOTUM, MEIUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOI'O XO3sIMCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIyOJsTh IO3HABAaTEIbHBIN
UHTEpEC, HalpaBJICHHbIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MPOPECCUrU
OpOAODKEHHE  OHOJIOTMYECKOTO  00pa3oBaHUs B YUPEXKIEHUSAX  CPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

N3yuyenne yuebOHoOro mnpenmera «buosnorus» Ha yriiy0JeHHOM YPOBHe
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYarOUIMXCA K IOCIEAYIOIIEMY IMOIYYEHHUIO
Ononornyeckoro  oOpa3oBaHuMs B By3aX M OpraHu3alusix  CpEIHEro
npodeccuoHansHOro 006pasoBanus. OCHOBY €ro COACpXKaHHs COCTaBISIET CHUCTEMa
OMONOTMYECKUX  3HAHWW, TIOJYYEHHBIX TPU  HM3YYCHHUH  OOyUYaIOIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3lesioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBaHus B B KOJUIGMXKE ATH 3HAHUS MOJy4yaroT pa3BuTHE. Tak,
pacuIMpeHsbl U yri1yOJieHbl OUOJIOTUUECKUE 3HAHUS O PACTCHUSX, dKUBOTHBIX, FpHOax,
OakTepusix, OpraHu3Me  4YeJoBeKa, OOMMX  3aKOHOMEPHOCTSX  JKHU3HH,
JIOTIOJIHUTEIBHO BKIJIIOUEHBI OMOJIOTUYECKUE CBEACHUSIIPUKIIAIHOTO U TOUCKOBOIO
Xapakrepa, KOTOpbleé MOKHO HCIIOJIb30BAaTh KaK OPUEHTUPBI JJISl MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke WHTErpanus OHOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, IOJYYEHHBIMH OOYYarOIIMMUCA NPU H3YYCHHUU
bu3uKU, XuMun, reorpaduu 1 MaTEMaTHKU.

3 COAEP KAHUE JUCHUIIJIMHbI

BuoJiorus kak Hayka. JKuBble CMCTEMbI H HX H3yYeHHeE.

CoBpeMeHHass OMOJIOTHsl — KOMIUIEKCHas Hayka. Kparkass WcTropus pa3BUTHS
Owonoruu.  buojoruueckme  HayKd W H3ydyaeMble MMM NPOOJIEMBEI.
dyHaaMeHTaIbHbIC, TPHKIAJHBIE W IOMCKOBBIC HAy4YHBIC HCCIICIOBAHHUS B
OHOJIOTHUH.
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3HaueHue OUonoruu B OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON
kaptuHbl mupa. lIpodeccun, cBsizaHHble ¢ OWoOTHENH. 3HAUeHUE OMOJOTUU B
NPaKTUYECKOM JESATENbHOCTH 4YEJOBEKa: MEJIULMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIICHHOCTH, OXPAHE IPUPOIBI.

XKupble cucTeMbl Kak TpeaMeT u3zydeHusi Ouosnoruu. CBOMCTBA KUBBIX
CUCTEM:EAUHCTBO XMMUYECKOT0 COCTABA, IUCKPETHOCTD U LIEJIOCTHOCTb, CII0KHOCTh
" YHOPSIOYEHHOCTD CTPYKTYpBHlI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHM3alvM JKHUBBIX CHUCTEM: MOJIEKYJSIPHBINA, KJIETOYHBIM,
TKaHEBbIN, OpraHW3MEHHBIN, MONYJISIIIUOHHO-BUIOBOM, AKOCHCTEMHBIN
(OuoreonienoTnueckuii), Ouocdepuplii. Ilporeccsl, npoucxonsdue B KUBBIX
cucremax. OCHOBHbIE TpHU3HAKW KUBOro. JKu3Hb Kak ¢opMa CylecTBOBAHUS
Matepuu. Hayku, n3ydaronire KxuBble CUCTEMBI Ha Pa3HbIX YPOBHSAX OPraHU3aLUU.

N3ydenne xuBbIX cucteM. MeTtoasl Ouonornueckoil Hayku. HaOmrogenwue,
U3MEpPEHUE, SKCIEPUMEHT, CUCTEMaTu3alus, MetaaHanus. [londarue o 3aBUCUMOI

Y He3aBUCUMOM nepemeHHoM. 1InanmpoBanne skcnepumenra. [locranoBka u
npoBepka runore3. HyneBas runoresa. [lonsiTue BbIOOPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouosornueckux JaHHbIX. OlEHKa JAOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. lIpHunMHBI HCKaXKeHMs pe3yJbTaToOB JKcrnepuMeHTa. [loHsaTne
CTaTUCTHUYECKOT'O TECTA.

Knetka — crTpykrypHO-(QyHKIMOHaIbHAs enuMHULA >kuBoro. Mcrtopus
oTkpbITUs K1eTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. lnetinen,P. Bupxos). OCHOBHbBIE MOJIOKEHHSI COBPEMEHHOM KJIETOYHOU TEOPHUHU.

Metoapl  MOJIGKYJSIPHOM W KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOMUS,
xpoMarorpadusi, 31eKTpodope3, METOJ MEYEHBIX aTOMOB, AU(epeHInanbHOe
HEHTPU(PYTUpPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue @uxcuposanHvix
K1emoK. DNEKTPOHHAass MUKpockonusd. Kongokanenas mukpockonus. BumanvHnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

XuMHYeCKasi OPraHu3alus KIeTKH

XUMHAYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga u e€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAaHNUHN KIIETKH,
Teroperyasiunu. MuHepaabHble BEIlleCTBa KJIETKH, UX OMoJjiorudeckast pojib. Poib
KAaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosiormdeckue mnoauMmepsl. benkw.
AMMHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OelKoBOW MoJieKyibl. [lepBuunas
CTpyKTypa Oenka, NenTuaHas CBs3b. BTopuyHas, TpeTWyHas, 4YeTBEPTHYHAA
cTpyktypbl. Jlenatypauusa. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue QyHkium 6enkoB. IIpuonsi.

VYrneBoabl. MoHOCaxapupbl, AUCaxapuibl, OJIMTOCAXapUAbl U IOJMCAXaAPUIbIL.
OOmmii muaH CTPOeHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorndeckue pyHKIMHU YIIEBOIOB.

JIumuasl. I'uapodunbHo-ruapododHbie cBolcTBa. Knaccudukanus munuaos.
Tpurnunepunsl, dochonunuapl, BOCKH, CTEpoubl. buonorumdeckue (QyHKIMN

13



munuaoB. O01mMe CBOMCTBA OMOJIOTHYECKIUX MEMOPAH — TEKY4eCTh, CIIOCOOHOCThH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JIHK u PHK. CrtpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommuiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JAHK — nBoitnas cniupans. MectoHaxoxaenue u ouonorndeckue ¢pyukmuu JJHK.
Buasl PHK. ®yukuuu PHK B kiieTke.

Ctpoenue monekynbl AT®. Makpospruyeckue cBsizu B moiiekyiae ATO.
buonornyeckue gpynknuu AT®. BoccTaHOBICHHBIE EPEHOCUUKHU, UX (QYHKIUU B
Kietke. /[pyeue nykneosuompugocgamor (HT®). Cexsenuponanne JJHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

Crtpoenue u QyHKIIUN KJIETKH

Tumbl KJIETOK: JyKapuOTHYECKass U mpokapuoTuyeckas. CTpPyKTypHO-
(byHKIIMOHATIBHBIE 00PAa30BaHUS KIIETKH.

CrpoeHnue npokapuotuueckoit kiaetku. Knetounas ctenka OakTepuil U apXxei.
Oco0OeHHOCTH CTpO€HUsA TeTepoTpOoPHOM U aBTOTPO(PHONW MPOKAPHOTUUYECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Ctpoenue u pyHKIIMOHUPOBAHKE 3YKApUOTHUECKOM KiieTku. [lna3maTudeckas
MeMOpana (masmaiieMma). CTpykTypa IIa3MaTuueckod MeMOpaHbl. TpaHcmopT
BEIIIECTB Yepe3 IIIa3MaTHUeCKyI0 MeMOpaHy: naccuBHbIN (nuddy3us, oonerdéHHas
muddy3us), akTUBHBIN (MEPBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPAHCIOPT).
[Tomynmponuiaemoctb MeMOpanbl. PaboTa HaTpHif-KaIMeBOro Hacoca. JHJOIUTO3:
MUHOIUTO3, (haronuTo3. Dk301uTo3. Kierounas crenka. CTpykrypa U (QyHKIIUU
KJIETOYHOW CTEHKH pacTEHUM, TpruOOB.

[uronna3ma. Lluto3omne. [lutockener. ABuxenune uuroriazmel. OpraHou bl
kJeTku. OgHOMEeMOpaHHbIE OpraHOMIbI KIIETKH: SHAoMIa3mMaTruueckas cetb (JI1C),
anmapat ['oiapmKu, JU30COMBI, HX CTpoeHHe © (yHKuuU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPTraHOUJOB KJIETKU. CTpOeHHE TpaHyJSIpHOrO0 PETUKYIIyMa.
Mexanusm nanpasnenusi 6enxkos ¢ IIIC. Cunte3 pacTBOpUMBIX OeykoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyJisipHbIN) 3HI0IIA3MAaTUYECKUNA PETUKYITYM.
CekperopHas pyHkuus ammapara ['onbmku.  Moouguxkayus 6enxoe 6 annapame
Tonvoorcu. Copmuposxka 6Oenkos ¢ annapame [ onvodcu. TpaHCIOPT BEIISCTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Kinerounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPTraHOWIBI  KJIETKA:  MHUTOXOHJPUHU,  IUIACTHUBIL.
Ilpoucxoorcoenue mumoxonopuii u naacmuo. Cumobuocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenre u (QyHKIHMM MHUTOXOHIpuM u 1actui. [lepBuunsie,
BTOPUYHBIC U CIOKHBIC MIACTUIBI POTOCUHTE3UPYIOIIUX IYKAPHUOT. XIJIOPOIIACTHI,
XPOMOILIACTHI, TEUKOIJIACTHI BHICITUXPACTCHUM.

HememOpanubie opranounabl kieTku CTpoeHne U (PyHKIIMU HEMEeMOpaHHBIX
OpraHOUI0B KJICTKHU. PuGocomsl. IIpomesrcymounvle Qunamenmol.
MukpodunamMeHTsl. AxmuHosble Mukpoguiamernmsi. MBbIIIEUHbIE  KIETKU.
AxmuHo8ble KOMNOHeHmbl Hembluieunblx Kiemok. MuxkporpyOouku. Kierounbrit
neHtp. CrtpoeHne U JBWXKEHUE JKTYTHUKOB U pPECHUYEK. MUKPOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
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muxpompybouxamu. Momopnvie 6enxu.

SAnpo. OGosouka sipa, XPOMATHH, KapUOTUIa3Ma, SAPBIIIKH, UX CTPOCHHUEH
bynkun. SnepHsiii  6enKOBbI MaTpuKc. I[IpocTpaHCTBEHHOE pPACMONOKEHHE
XpoMocoM B uHTepdazHOM szpe. yxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. JluHamuka s0epHou o006010uku 6 mumosze. Hoephbiii
MPAHCcnopm.

Krnerounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

OO0mMeH BeniecTB U MpeBpPalllcHUE JHEPIUH B KJIETKe

AcCUMMIIALIUS U TUCCUMUIISILIUS — JIBE CTOPOHBI MeTabon3ma. Tumsl oOMeHa
BEIECTB: aBTOTPO(HBIA U TeTepoTpOodHBIA. YYacTHE KHUCIOpOJa B OOMEHHBIX
npoleccax. JHEepreTuyeckoe obOecneueHue KiIeTku: mnpeBpaumieHue AT B
OOMeHHBIX mporieccax. DepMEHTATUBHBIA XapaKTep peaKmuil KJICTOYHOTO
Merabomm3ma. DepMeHTB, WX CTPOEHUE, CBONCTBA W MEXaHWU3M JCHCTBUS.
Kodepmentsl. OTanuust pepMeHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-
aKTUBATOPbl W OEIKU-UHTHOUTOPBHI. 3aBUCUMOCTb CKOPOCTH (HEPMEHTATUBHBIX
peakIuii OT pa3IMYHbIX (PAKTOPOB.

IlepBuuHBIl CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. {DOTOCHHTES.
AHokcueenHbvlli U oKcuceHHbll Gomocunmes y oaxmeputi. Ceemocobuparowue
nuUSMeHmuvl U NUSMEHmMbl PeakyuoHHo20 yeHmpa. Pollb XJIOpOMIacTOB B MPOIECCE
dbotocunTe3a. CBeToBass U TeMHOBas da3pl. Pomoovixanue, Cs., C4. u CAM-munwi
gdomocunmesa. [lpogykTuBHOCTH poTOCHUHTE3a. BiisiHue pa3znuunbix GakTopoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTE3. Pa3noo0Opasue OpPTraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPUUUPYIOIIHE OaKTEPUH, XKeIe300aKTepUH, CepoOaKTEPUH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buabl Opoxkenusi. IIpomaykTbl OpoKeHHS M UX
WCIIOJIB30BaHUE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK  OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTENHN OOJIE3HEH.

AspoOHBIe OpraHHU3MBl. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENBHBIN 3TAN. [ THKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornueckoe oOkucieHUE, WK KJIETOYHOE JbIXaHue. POJIb MUTOXOHIpUIB
npoiieccax Ouosorudeckoro okucienus. [luknudyeckue peakiuu. OKUCIUTETBHOE
dbochopunupoBanue. Iuepeus membpanno2o 2paouenma npomonos. Cunmes
AT®D:paboma npomonnou ATD-cunmaszel. IlpeumymiectBa a’poOHOTO MyTH
oOMeHa BelecTBIepea] aHadpOOHBIM. DPGHEKTUBHOCTh YHEPTreTUUECKOTO OOMEHa.

HacueacrBennass uHgopmanus U peajn3anms €€ B KJIeTKe

Peakuun MatpuyHoro cuHrtes3a. [I[pUHIIMI KOMIIJIEMEHTAPHOCTU B PEAKIIUSIX
MaTpUYHOIO CUHTEe3a. Peanuzanus HacnenctBeHHoM uHbopmanuu. ['eHeTnueckuit
KOI, ero cBoicrtBa. TpaHckpumnuus — wmarpuunblii cuHTe3 PHK. IIpuHuummnsr
TPAHCKPUIMIUU: KOMIIJIEMEHTAPHOCTh, AHTUIMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue Tpancnoptabix PHK B OnocunTese 6enka.
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VYcnoBusa Ouocunre3a Oenka. KoaupoBanme amunokucnor. Pombp pubocom B
OounocuHTe3e OenKa.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzanus reHoMay
MIPOKApUOT W 3YKApHOT. Peryisius akTUBHOCTH T'€HOB Yy MPOKapUOT. l'mmoresa
onepoHa (®@. XKakob, XK. Mano). MonexynapHvle mMexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Pone xpomamuna 6 pezcynayuu pabomsi cenog. Perynsuus 0OMEHHBIX
MIPOIIECCOB B KieTKe. KneTouHslii romeocTas.

Bupycet — Hekiierounble (OpMBI KU3HM M OOJUTaTHBIC Mapa3uThI.
Crpoenue

IPOCTBIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros. KuszneHHblil
yuxn /J[HK- cooepacawux supycos, PHK-cooepocawux eupycos, bakmepuoghacos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupycubie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuit. CIIN/, COVID-
19, conmanbHBIC U METUITUHCKHUE TIPOOIJICMEI.

7Ku3HeHHbIN HUKJ KJICTKU

Knerounslii UK, ero nepuoAasl W peryisuud. WMuTepdaza um MHUTO3.
OcoOeHHOCTH TpOLIECCOB, MpOoTeKaromux B uHTep(dasze. [loaroroBka KieTku K
nenenuto.  IlpecunreTndeckuit  (MOCTMUTOTUYECKUM),  CHHTETUYECKUUA U
MNOCTCUHTETUYECKUN (TPEMUTOTHYECKUI) IEpUOIbl HHTEP(A3bI.

Marpuunbii cunre3 JHK — pernmkauus. Ilpunuuner perumkannun JTHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJIIEIBHOCTD.
Mexanusm perukanuu JTHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeoMepaza. XpOMOCOMHBIH Ha0Op KJIETKM — KapuoTull. JIUIUIOMIHBIA W
rarionaHbeli  HaOOpbel  XpoMocoM. ['oMonoruunble  XpomocoMbl. I[lonoBbie
XPOMOCOMBL.

Jllenenune xnetkn — MHTO3. CTaauum MHUTO3a M IPOUCXOIAIINE B HHUX
IIPOLIECCHI.

Tuner muto3a. Kaprokunes u IMTOKMHE3. bnonornyeckoe 3Ha4eHUE MUTO3A.

Perymsauua muToTMdecKoro nMkia KiIeTku. lIporpamMmmupyemas kierodyHas
ru0esb — anomnTo3.

Knerounoe s1po, XpoMOCOMBI, PYHKIIMOHAJIbHAS TEHOMHUKA.

Crtpoenue u pyHkuuu opranu3Mos (1 yacrp)

buonorunueckoe pa3zHooOpasue OpPraHU3MOB. OpnHokneTouHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HEAEATEIbHOCTH OAHOKIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OAHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JPYrue
poTUCThI. KoNOHHAIbHBIE OPTAHU3MBL.

B3auMocBsA3p 4yacTed MHOTOKJIETOYHOTO OpraHu3ma. TkKaHu, OpraHsl U
cucrteMblopradoB. OpranusM Kak eIMHOE 1esoe. ['omeocras.

Tkanu pacteHuidl. Tumnbl pacTUTENbHBIX TKaHEW: o0Opa3oBaTelibHas,
MOKPOBHAs, MpPOBOJAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMIM pacnoyiOKEeHHUs] TKaHEeW B OpraHax pacTeHUH.

TkaHU KUBOTHBIX M Y€JIOBEKA. THWIbI KUBOTHBIX TKAHEW: SMUTEIUAIIbHASA,
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COCUHUTENbHAs, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHus, (GyHKUUN U
PACIIOJIOKEHMS TKAHEN B OPTraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M TI€HEpaTUBHbIE OpraHbl pacTeHuil. OpraHsl U
CHUCTEMBI OPIaHOB KUBOTHBIX U uesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranuzmoB. Kapkac pacrtenuil. CKeneTbl OAHOKJIETOYHBIX WU
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»HbIi U BHyTpeHHU ckeneT. CTpOeHUE U TUTIbI
COEMHEHUS KOCTEH.

Crpoenne 1 PyHKUMH OPraHU3MOB (2 4aCTh)

JIBukeHne  OopraHu3MoB.  JIBU:KEHHE  OJHOKJIETOYHBIX  OpPraHU3MOB:
amME00oUTHOE, KT'YTUKOBOE, PECHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTCHMA:
TPONU3MBl U HACTUHU. JIBMI)KEHHE MHOIOKJIETOYHBIX JKHBOTHBIX M YEJIOBEKA:
MbllieyHasi cucrema. Pedekc.

CxkeneTHble MBI U UX padoTa.

[Intanue opraun3mos. llormonienne Boabl, yIiIeKUCIOT0 ra3a i MUHEPAJIbHBIX
BEILIECTB pacTeHUAMH. | [uTanne KUBOTHBIX. BHYTpUIIOJIOCTHOE M BHYTPUKJIETOYHOE
nueBapeHue. IIlutaHne mo3BOHOYHBIX KMBOTHBIX. OTHENBI MHUILIEBAPUTEIBHOTO
Tpakrta. [InmesapurenbHble xkenessl. [IuiesapurenbHas cucTeMa 4ejIoBeKa.

Jlpixanue opranu3MoB. J{pixanue pactenuid. J{pixanue »kuBOTHBIX. Juddy3us
ra3oByepe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. JlpIxaTeslbHAsl MOBEPXHOCTb.
XKabepHoeu n€rounoe AbixaHue. J[pIxaHue MO3BOHOYHBIX UBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4YenoBeKa. MexaHuW3M BEHTWIALMU JETKUX Yy MNTUL U
MiIeKonuTaomux. Perynsanus apixanus. JpixareabHble 00BEMBIL.

TpaHcnopT BEMIECTB y OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemlecTB y JKMBOTHBIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHas cuctema mo3BOHOYHBIX )KUBOTHBIX U UyesloBeKa. Ceplie, KpOBEHOCHBIE
cocypl ¥ KpoBb. Kpyru kpoBooOpanieHusi. DBOIIOUUOHHBIE YCI0KHEHUS CTPOSHUS
KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brigenenne y opranusmoB. Beigenenue y pacreHuil. Bwinenenue y
*KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BbieneHus. PuiabTpanus,
CeKpelusi 1 o0paTHOE BCACHIBAHME KAK MEXAaHM3Mbl paOOThl OPraHOB BbIIEIICHUS.
CBs13b MOJIOCTH TE€JIAa C KPOBEHOCHOM M BBIICIUTENIBHOW cucTeMamu. Beiaenenue
y MMO3BOHOYHBIX KUBOTHBIXU 4enoBeka. [louku. CtpoeHne u (yHKIIMOHHPOBAHUE
HeppoHa. OOpa3oBaHHE MOUYMY UEIOBEKa.

3ammTa y OpraHu3MoOB. 3alllUTa y OJHOKIETOYHBIX OpPraHu3MoB. CHopbl
OaKTepHilM UCTHI NPOCTEUIINX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna.
CpencTBa nacCUBHOM M XUMUYECKOM 3aUThl. DUTOHIIHUIBL.

3ammTra y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M WX MNPOU3BOJIHBIE.
3amuTa opranu3zMa oT Oosie3Heil. MimMyHHasi cucrema uenoBeka. KietouHbelii u
IYMOpPJIbHBI UMMYHUTET. BpOoXIEHHBIT M TpHOOPETEHHBIA crienuPuuecKuit
uMMyHuTeT. Teopusi kioHaibHO-cenekTuBHOro mMmmynurera (I1. Dpnux, O.M.
bepuer, C. Tonerasa).BocnanurenbHble OTBETHl OPraHU3MOB. PoJib BPOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.
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PazgpaxxumocTts u  perymsaumss y  OpramusMmoB. PasgpaxumocTts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Paznpaxumoctb ©  peryiasuus y
pacteHuid. PocToBbIe BelecTBam MX 3HAYEHHE.

HepBHas cucrema u pediektopHasi peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €EO0TAENBI. JBOJIIOIMOHHOE YCI0)KHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTJIEbl TOJIOBHOIO MO3ra TO3BOHOYHBIX KUBOTHBIX. Peduiexc u
pednexkropHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IIEKCHI.

I'ymopanbHast peryisinus U SHAOKPUHHAS CUCTEMA YKUBOTHBIX U YEJIOBEKA.
JKene3pl PHAOKPUHHOM CHUCTEMBI M WX TOpPMOHBL. JIeMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOM M DHAOKPUHHOM cucTeM. [umnotanamo-runoduzapHas
cCUCTEMA.

Pa3sMHoOkeHHMe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOMKEHUSI OpPraHU3MOB: Oecrnojioe (BKJItOYas BETE€TaTUBHOE) U
nosioBoe. Buuabl  0ecnosioro  pasMHOXKEHHs:  [OYKOBAaHUE,  CIOPYJISALUA,
(dparmMeHTanus, KIOHUPOBAaHUE.

[TomoBoe paszmuoxenue. llonoBeie kieTkH, win ramersl. Menos. Craauun
Mmeiio3a. [loBenenne xpomocoM B Meirioze. Kpoccunrosep. buonornueckuii cMbIci
Mel03a 1 II0JIOBOT O ITpoliecca. Melo3 ¥ ero MECTO B )KU3HEHHOM LIMKJIE OPIraHU3MOB.

IIpenzapoapiieBoe pa3utre. ['amerorenes y :,KMBOTHBIX. [10J10BBIE JKETIE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMaToreHe3 u ooreHes. CtpoeHue
IIOJIOBBIX KJIETOK.

OmnongoTBOpeHHEe W SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyallbHOE pa3BUTHE OPraHu3MOB (OHTOr€HE3). OMOpPHOJIOTUS —
HayKa O pa3BUTHM OPraHU3MOB. Mopgocene3 — oO0Ha u3 2n1aéHulx npoodiem
ambpuonocuu. Konyenyus mopgocenos u moderu mopghoeeneza. Craauu
AMOpHOreHe3a MKUBOTHBIX (Ha mpumepe JArymku). Jpoodnenue. Tumnbl gpoOiaeHus.
Jlemepmunuposannoe u HeoepmuHupoannoe oOpobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOMUTAIOIINX. 3apOJbIIIEBbIE JUCTKU
(racTpynsuus). 3akjiajka OpraHoB U TKaHEM3 3apoAbIIIEeBbIX JUCTKOB. B3anmHoe
BIMSIHUE YacTell pa3BHUBAIOIIETOCs 3apojplia (3MOpHOHANbHAsT WHAYKIIHS).
3aknajka IJJaHA CTPOEHMS JKMBOTHOINO Kak  pe3yjibTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusHue Ha >MOpUOHAIBHOE pPa3BUTHE Pa3IMYHBIX
(bakTOpOB OKpY’KaroIel CpeIbl.

Poct u pasButrue >xuBOTHBIX. [locTomMOpuoHaneHbIM mepuoi. I[lpsmoe u
HempsiMoe pa3Buthe. Pa3zBute ¢ Meramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHONOrMYeckoe 3HAYE€HHWE MPSAMOIO U HEMPSMOTO
pPa3BUTHS, UX PACIPOCTPAHEHHE B MpuUpoJe. Tulbl pocTa *KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa KUBOTHBIX U yenoBeka. CTaiuu moCTIMOPUOHAIBHOTO Pa3BUTHUSA
y ’KMBOTHBIX U 4yesoBeka. [lepuonbl oHTOreHe3a yenoBeka. CtapeHue U cMepTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasmHoxeHne u pasButue pacteHuil. I'amerodur u crnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacteHwii. (OOpa3oBaHuWe CIop B TIpoIecce Meio3a.
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["amerorene3y pacrenuii. OmioJOTBOPEHUE U PA3BUTUE PACTUTENBHBIX OPTaHU3MOB.
JIBoifHOE OIJIOJOTBOPEHHE Y IBETKOBBIX pacTeHuidl. OOpa3oBaHHE U Pa3BUTHE
CEMEHH.

MexaHn3MBbl PETYISLIUA OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

I'eHeTnka — HayKka 0 HACJIEACTBEHHOCTH M M3MEHYMBOCTH OPraHM3MOB
3aKOHOMEPHOCTH HACTEACTBEHHOCTH.

Wcropusi cTaHOBIIEHUS U pa3BUTUS TEeHETHMKU Kak Hayku. PabGoter T
Mennens, I'. ne ®pusza, T. Moprana. Pojib 0T€UECTBEHHBIX YUYEHBIX B PAa3BUTHUH
reHetuku. Paboter H.K. Komemosa, H.M. Basunora, A.H. beno3zepckoro, I'.JI.
Kapneuenko,lO.A. ®dununyenko, H.B. Tumodeea-PecoBckoro.

OCHOBHbBIEC TCHETUYECKHUE TTOHATHUSI U CUMBOJIBI. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, aJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3HUT0Ta, TETEPO3UT0OTa, YUCTAs JIUHUS, THOPHUIBI, TEHOTHUI, (DEHOTHII.

OCHOBHBIE ~ METOJbl  IEHETUKHU:  THOPHUIOJIOTMYECKUH,  LUTOJOIMYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.
Monorubpunnoe ckpemuBanue. llepBblii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUAOB MepBoro nokosienus. [IpaBuno nomuHupoBanus. Bropoit
3aKOH MeHenss — 3aKOH paclieIsieHUs] IMPU3HAKoB. lluronorndeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelrBanus. [ unmore3a 4MCTOTH raMer.

AHanuzupymoniee ckpemmBanue. [IpomMeKyTOUHbIN XapakTep HaclIeAOBaHUA.

Pacmieruienne npu3HakoB TPy HETIOJHOM JTOMUHUPOBAHUU.

JuruOpuanoe ckpenuBanue. Tpetuii 3aKkoH MeHaens — 3aK0H He3aBUCUMOTO
HacJeI0BaHUsI MPU3HAKOB. [[uTomornueckre OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS.

CuerieHHoe HacienoBanue npuszHakoB. Paboter T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CUECIUICHUS MEXIAYy Te€HaMu. XPOMOCOMHas
TE€OpHUs HACIIECICTBEHHOCTH.

I'eneTnka mnona. XpOMOCOMHBIM MEXaHU3M OIPENEIEHUS M0Ja. AyTOCOMBIN
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TE€TEpPOramMeTHbIA MoJ. | eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HaclienoBanne Npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

I'enorun kak nenoctHas cucrema. [lnenorponus — MHOKECTBEHHOE ICHCTBUE
reHa. MHOKECTBEHHBIW aJjuienu3M. B3auMoaenCcTBUE HEAJUIEIbHBIX T'€HOB.

KommementapHocTs. Onuctas. [Tonumepusi.

['eHeTYECKMI KOHTPOJIb PA3BUTHUS PACTEHUM, ’KUBOTHBIX U YEIIOBEKA, @ TAKKE
(GU3MOIOTUYECKUX  TPOIECCOB, TOBEACHHS W  KOTHUTUBHBIX  (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO3UH —
napasuT» M «XO35MH — MHUKpoOuom». ['eHeTHueckue acreKkThl KOHTPOJsS U
W3MEHEHUSHACIIEICTBEHHOW HH(GOPMAIIUU B MMOKOJICHUSIX KJIETOK U OPTaHU3MOB.

3aKOHOMEPHOCTH U3MEHYUBOCTH. ['eHeTHKA YesiOBeKa.

B3aumoneiicTBue reHoTuna u cpeabl npu  GopmMupoBaHuM  (EHOTHUIIA.
N3MeHunBOCTh MpHu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKUA. BUAbI
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBEHHAS.

MoaudukanoHHas HW3MEHYMBOCTh. Poib  cpenbl B (pOpMUPOBAHUU
MoAu(pUKAIMOHHON M3MeHUnBOCcTH. Hopma peakiuu npusHaka. BapuarnmoHHBIH
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psn u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MoIu(pUKaMOHHON
W3MEHYUBOCTH.

I'enoTunuueckas n3MeHYUBOCTh. CBOMCTBA T€HOTUITUYECKON N3MEHYMBOCTH.
BunapireHoTUNMUYECKONW M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAalIMOHHAS.

KomOunHaTtuBHas W3MEHYMBOCTh. MeH03 M MOJOBOW MpoOLIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. PO KOMOMHATHBHONW U3MEHYMBOCTH B CO3JIJaHUU
TEeHEeTHYECKOr0 pa3HO0Opa3us B Ipeiesiax OJHOro BUA.

MyTalMOHHAas W3MEHYMBOCTb. BuUIbl MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUMPOBAHHBIE  MyTauud. SnepHele U
HUTOIIa3MaTHYeCKre MyTannu. CoMaTH4ecKue U MOJIOBble MyTanuu. [IpuunHbI
BO3HUKHOBEHUsS  MyTanuid. MyTareHpl W UWX BIHMSHHE€ Ha OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlIMOHHOTO TIpOIlecca. 3aKOH TOMOJIOTUYECKUX pSIJIOB B
HaciencTBeHHoW m3meHunBoctH (H.M. BaBuiioB). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Kapuotun venoeka. MexayHapoaHasi mporpaMma HCCIEAOBAaHUS TE€HOMA
YyelmoBeKa.  MeToapl  M3ydeHUs ~ TEHETHKH  YEJIOBEKAa:  IeHEaJOTHMYEeCKHM,
OJIM3HEIOBBIH, LUTOT€HETUYECKHU, MOIYJISLIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPEECIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YKCIE C IOMOIIBIO
[TI[P-ananu3a. HacnencrBeHHbie 3a001eBaHus YenoBeKa. [ 'eHHbIE U XPOMOCOMHBIE
0ose3Hu yenoBeka. bone3nrc Hacie1cTBEHHOM PeIpacoyioKeHHOCThIO. 3HAUCHHE
MEIMIMHCKOW TE€HETUKHM B IMPEAOTBPALICHUM U JICUCHUU TEHETUYECKUX
3a00jieBaHUN 4YesnoBeKa. MeIuKO-TeHEeTUYeCKoe KOHCYJIbTUpoBaHuE. CTBOJIOBBIE
KJIeTKHU. [[OHATHE «T€HETHYECKOrO rpy3a». ITUYECKUE ACIEKThl MCCICIOBAHUN B
00J1acTU peJlaKTUPOBaHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (QakToOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIIOBEKA K
(bU3MYEeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyKarouien cpenbl. ['eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETOBEKA K MATOJOTHUSIM.

Cesekuusi opranu3mMoB. BHOTEXHO0JI0THS U CHHTETHYECKAs OHOJIOTHS.

JlomecTuKanuus W CEJEKUHUs. 3apOKIACHUE CEJIEKIUU U JOMECTHUKAIUH.
VYuenue H.U. Basunosa o LlenTpax mpoucxoxxaenust 1 MHOTO0Opasusi KyJIbTYPHBIX
pactenuii. Poiib cenekuuu B CO31aHUU COPTOB PACTEHUI U OPOJ )KUBOTHBIX. CopT,
opoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIEICTBEHHON M3MEHYMBOCTHU
H.N. BaBunosa, erozHaueHue I CEICKIIMOHHON PaOOTHI.

Meroabl cenekimoHHOW paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUTYAJIbHBIM. Orarnsl KOMOUWHAIIMOHHOM CCJICKIIUU. HUcnrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO FEHOTUITY ¢ moMolIkio aHanu3a JJHK.

HckycCcTBeHHBIM  MyTareHe3 Kak  METOJA  CEJICKIMOHHOW  paboThI.
PannaniMOHHBIN M XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTalUd Yy KyJIbTYPHBIX
dbopm opranu3MoB. Mcnonb3oBaHME TI'€HOMHOI'O PEJIAKTUPOBAHHUS U METOJOB
pexomOuHanTHBIX JIHK 17151 momyueHust iCX0JHOTO MaTepuaiia Jjisi CeJEKIUH.

[Tomyuenue MTOJIUILIIONIOB. BuyTtpusnnoBas rHOpUIN3aIIns.
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brmuskoponcTBeHHOE — CKpemuBaHWe, Wi WHOpuAWHT.  HepoacTBeHHOE
CKpemuBanue, win ayropuawHar. ['ereposuc m ero mpuuuHbl. lcmonb3oBaHue
rerepo3uca B ceneknuu. OtnanéHHas rubpuamsanus. [Ipeononenue Oecrmonus
MEXBUJIOBBIX THOPUIOB. J[OCTHKEHUS CEICKIMU PACTCHUH U )KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHHE U HU3YYEHUE TEHETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUU
M HUX JUKAX pOAUYeN s CcO3JaHusl HOBBIX COPTOB U THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJIbTYp. HM3yuenue, coxpamenue u  ynpasgieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHDIX 8
Yensax YIydueHUus cyuecmeyiomux U co30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM yucie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008AHUl,
nepeodosvix uoeti U NepCneKmuBHbIX MexHoI02UlL.

OOBbeKThl, HCHOIb3yeMble B OHMOTEXHOJOTHH, — KIETOYHBIE U TKAHEBHIC
KYJbTYPbl, MUKPOOPTaHU3MBI, KX XapaKTepUCTUKA. TpaluinoHHas OMOTEXHOJIOTHS:
xje0oneyeHne,  MOJYyYeHHE  KUCJIOMOJIOYHBIX  HPOAYKTOB,  BHUHOJEINHE.

MukpooOuonornyeckuii cuHTe3. OOBEKTBI MHUKPOOMOJOTMYECKHX TEXHOJOTHH.
[TpousBoacTBO Oenka, aMUHOKUCIOTH BUTAMHUHOB.

Co3aHre TEXHOJIOTMI M MHCTPYMEHTOB IIE€JICHAIIPABICHHOIO MU3MEHEHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LEJIBIO NTOJIyYEHHS] OPraHU3MOB M MX KOMIIOHEHTOB,
COJEp KaIINX HE BCTPEUAIOIINECS B IPUPOIe OUOCUHTETUYECKUE TTYTH.

Kiterounas mHxeHepus. MeToasl KyJIbTypbl KIETOK M TKAHEW pacTEHUN H
KUBOTHbIX. KpuoOGanku. Comartnueckas ruOpuaM3alMsi U COMATUYECKUHN
smMOpuoreHe3. lVcnonbp3oBaHue TalioOWI0B B CEJIEKUMU pacTeHui. [lomyuenue
MOHOKIOHANbHbIX anmume. Hcnonbzosanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKYCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK W KIOHWPOBAHME KUBOTHBIX. METO TpaHCIJIAHTAUHUH SIEp KIETOK.
Texnonoz2uu 0300po6nenus, KyibmueupOSanus U MUKPOKIOHATbHO20 PA3ZMHOINCEHUS.
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass M TE€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
koHCcTpyupoBanue pexkomOuHanTHbIx JIHK. Coszoanue mpanceennvix opeanuzmos.
JlocTrokeHussT W NEPCIEKTHBBI  XPOMOCOMHOW M TE€HHOM  MHYKEHEPUM.
DKOJOrM4eCKHEeN STUUECKHE MPOOIeMbl T€HHOM HHKEHEPHUU.

Menununckue ouotexnonoruu. [locrrenomnas mudposas meaununa. [TIP-
nuarHoctuka. MeTtaboJOMHBIN aHaNMM3, TEHOICHTPHUYECKUM aHalli3 MpoTeoMa
YEJI0BEKA JJIsL OLIEHKU COCTOSIHUSA €T0 310pOBbs. VCroIb30BaHNE CTBOJIOBBIX KIIETOK.
Tapretrnast Tepanus paka. 3D-Ononrkenepus s pa3paboTku PyHIAMEHTATBHBIX
OCHOB MEIUIMHCKUX TEXHOJIOTMHM, CO3JaHUs KOMIUIEKCHBIX TKAHEH COYETAHUEM
TEXHOJIOTUIA TPEXMEPHOIr0 OMONMPUHTUHTA U cKa(oNIMHra Ajsl pelleHus 3aaad
MEPCOHAIIM3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IIeJIbI0 OOecredeHruss KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, yctaHoBieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-coaepkanmx BHUPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHbBIE
3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.
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3apoxkaeHue U pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHUI OMOJIOTHH

OpomounoHHas Teopus Y. JlapBuHa. Ilpennochuiku  BO3HMKHOBEHUS
JTapBUHU3MA.

Ku3zub 1 HayuHas gesrenbHocTh Y. JlapBHHa.

JIBMKyIIHM€e CUIIbI HBONIOIMHU BUIOB 110 Y. J[apBUHY (BBICOKAsI HHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAss M3MEHYMBOCTh, Oopnba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernyeckord Teopun sBomonun (CT3I). HeirpansHas
Teopust dBoronru. CoBpeMEHHash  JBOJIIOIMOHHAs  Ouosorusi.  3HAauYeHUE
HBOJIIOIIMOHHON TEOPUHUB (POPMHUPOBAHUU €CTECTBEHHO-HAYUYHON KaPTUHBI MUPA.

Muxkpo3BoJironust 4 e€ pe3yabTaThl

[Tonynsauus Kak 37aeMeHTapHas eAuHHIA 3BoJolri. COBpEMEHHbIE METObI
OLIEHKH T€HETUYECKOTO pa3HOOOpa3usi U CTPYKTYphl momyssiiuil. M3meHenue
reHooHa MOMyJSLUK KaK »JJIIEMEHTApHOE OHBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeruueckoropaBHoBecus [x. Xapau, B. BaitnGepra.

OneMeHTapHble (DaKTOphl (ABMXKYIIME CHIIBI) 3BOJIIONUUA. MyTaIllMOHHBIN
npouiecc. KomOunatuBHass wu3MeHuuMBOCTh. [lpeildp TeHOB —  ciydyaiiHbIe
HEHaIpaBJCHHbIC U3MEHEHUSYACTOT ajuieiel B monmynanusix. IQQPexkT ocHOBATEIIS.
Ippexm oOymovirounoco eopaviuika. CHUdICEHUE 2eHeMmU4ecKo20 pAa3Ho0Opa3us:
npuuunsl u cieocmesus. llposenenue s¢hghexmaopetipa 2enos 8 OOILUIUX U MATBIX

NONYIAYUSAX. Murpanuu. N3onsauus MIOITYJISLIUI: reorpapuyeckas
(mpocTpaHcTBeHHAs ), Onosioruueckas (pernpoyKTuBHasi).
EctecTBeHHbIit 0oTOOp — HampaBisiomuid ¢aktop sBodonud. Dopmel

€CTECTBEHHOTO OTOOpa:  JABWXKYLIMH, CTaOWIM3UPYIOUIUM,  pa3phIBAOLIUI
(mm3pyntuBHbii). IlonoBoil oTOOp. BO3HMKHOBEHHE W 3BOJIIOLMS COLUAIBLHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco0AeHHOCTh  OPraHU3MOB  KaK  Pe3yJlbTaT  MHUKPOIBOJIOLIMH.
Bo3HUKHOBEHHE MPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(]o3bl U UANOATANITALIUH.
[Tpumepsl npucnocoOIeHU y OpraHu3MOB: MOp(oJIoTUYecKre, PU3NOJIOTUYECKUE,
Oonoxumuueckue, mnoBefeHueckne.  OTHOCUTENBHOCTh  MPHUCHOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BumooOpa3oBaHue Kak pe3ysbTaT
MUKpOdBOMIOIMHU. M3omsiius — kirodeBoi ¢aktop BumgooOpazoBanus. I[lytu u
CrIocoObI BUJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpaduueckoe),
CUMIIaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumuionaM3anus,
rubpuan3zanusi). JmuTeasHOCTh SBOMIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUSA OMOJIOTUYECKOTO Pa3HOO0pasHusl.

Ponb 3BOMIOLIMOHHOM OMOJIOTHH B pa3pab0TKe HAyYHbIX METOJOB COXPAHEHHUS
OouopaszHooOpazusi. MUKPOIBOJIIOIMS W KOIBOIIOLUS TApa3UTOB U HUX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

Maxkpo3BoJIonus 4 €€ pe3yJibTaThl

Meronbl M3y4eHUsT MaKpO3BOJOUMHU. [lale€oHTOJOrMYECKHEe  METO.bI
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u3ydeHus 3Bostonun. [lepexoausie popmbl U pritOreHeTHIECKHE PSAIbl OPraHU3MOB.

buoreorpaduyeckue meToasl uzydeHus 3Bojtonuu. CpaBHeHHE (IIOPHI U
dbayHpl MaTEepUKOB W OCTpPOBOB. buoreorpaduueckue obOmactu 3emuu. Bumpl-
DHIAEMHUKU UPETUKTBHI.

OMOpPHOJIOTUUECKUE U CPAaBHUTEIHLHO-MOPGHOIOTHUECKUE METObI U3yUYeHUs
ABOJIOLMH. ['€HETMYECKHE MEXAHU3MbI DBOJIIOIMUM OHTOTEHE3a U IOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBHIECTB. ['OMOJOTMYHBIE W  AHAJIOTMYHBIE  OPraHbI.
PynuMentapusle  opraHbl W aTaBU3MBI. MonekynsipHO-TEHETUUECKHE,
OMOXUMHUYECKUE U MATEMATUYECKUE METOJIbI U3YUYEHUS IBOJIOLUU. [ OMOIOTHUYHBIE
redbl. COBpEMEHHbIE METO/IbI OCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOLMS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TIpaBUjIa) IBONIONUU. [Ipunyun cmenvt yHKYuUll.
HeoOpatumocTs 3Bomtouuu. ApantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
DBOJIIOLIHH.

IIpoucxo:kaeHue U pasBuTHE KU3HU HA 3emuie.

HaydHble rumore3bl MNPOUCXOXKACHHS XKU3HM Ha 3emie. AOuoreHes u
naHcnepMusi. JloHayyHble TPEICTaBICHUS O 3apOKIECHUU KU3HU (KpPEallMOHU3M).
['unore3a NOCTOSIHHOTO  CaMO3apOXKIAEHUs JKU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pean,JI. Cnannannanmy, JI. [lactepa. [Iporcxoxnenne »Ku3Hu U acTpOOUOIOT UL

OcHOBHBIE JTallbl HEOPraHUYECKOU SBOJIIOLINH. [InanerapHas
(reosornyeckasi) SBOMIONUSA. XHMHUYECKas SBOMIONUSA. AOHOTEHHBIM CHHTE3
OpraHu4eckux BeniecTB W3 Heopranudeckux. Ombir C. Mwmtepa u I'. IOpu.
OOpazoBanue noaumepoBu3 MoHomepoB. KoanepBatHas runote3a A.J. Onapuna,
runore3a mnepBuyHoro OynboHa Jlk. XonzaeiHa, reHernuyeckas runore3a [
Ménnepa. Puboszumer (T. Yek) u runoreza «mupa PHK» VY. I'mnGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE IPOTOKIIETKH.

HUctopusa 3emmm m Metonbl €€ wu3ydeHus. lckomaemple oOpraHuydeckue
octarku. Il'eoxpoHosmorusst u e€ wmetonapl. OTHOcUTenbHAasE U aOCONIOTHAs
reoXpOHOJIOTHs. [ €0XpOHOIOrnYecKas MKaja: 30Hbl, 3Pbl, IEPUOIBI, STOXU.

Havanbabpie sTanbl opranndeckon sBosronuu. [losiBieHne u 3BOMONUA
NEPBBIX KIJIETOK. DBOJIOLUS MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHBIEMUKPOOHBIE OMOIIEHKH KaK aHAJIOT TEPBBIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokapruoTHl U 3yKapHOTHI.

[TpoucxoxaeHue s3ykapuoT (CUMOMOTreHe3). DBOTIOLUOHHOE IPOUCXOXKICHUE
BUpPYyCOB. IIpoucxoxxkieHue MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tarnbl BOJIOIUHU BHICIIUX pacTeHUN. OCHOBHBIE apoMOp(dO3b
pacreHuii. Bbixox pacreHuit Ha cyury. [losiBiieHHMe CHOpOBBIX pacTeHUW U
3aBoeBaHre UMM cymH. CemeHHble pacTeHus. lIponcxoxaeHue NBETKOBBIX
pacTEeHUH.

OcCHOBHBIE 3Tamnbl 3BOJIIOLUU KUBOTHOrO Mupa. OcHOBHbIE apoMop(do3bl
*KUBOTHBIX. Benzackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TUnoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLUSA [O3BOHOYHBIX.
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[Tpoucxoxnenne ampubuii u pentunuit. [I[porcxoxaeHne MICKOMUTAIONUX U IITHII.
[Tpunuun knroueBoro apomopdosa. OcBoeHne 6€Cro3BOHOYHBIMU 1 TTIO3BOHOYHBIMU
YKUBOTHBIMH CYIIIU.

Pa3BuTue xu3HM Ha 3emiie MO 3paM W TEpHOoJiaM: apXeu, MpoTepo30il,
najaeo30i, Me3030H, KaitHo301. OO01Ias XapakTepUCTHKaA KIMMaTa U Te€0JIOTHYECKUX
npoiieccoB. [losiBieHre U paclBET XapaKTEPHBIX OPraHu3MOB. YTIIe0Opa3oBaHUE:
€ro yCIIOBUSAH BIIMSIHUE HA Fa30BbIi COCTaB aTMOC(HEpHI.

MaccoBble BBIMUPAHHSI — JKOJOTMUECKHE KpPU3UCHI Tpouuioro. [IpuynHbiu
CJIEJICTBUSI MAacCOBbIX BbIMUpaHUN. COBpPEMEHHBIA 3KOJOTHYECKUN KPHU3UC, €ro
ocobenHoctu. [Ipobrnema coxpanenusi 6Mopa3Ho0Opa3us Ha 3emiie.

CoBpeMeHHass CUCTeMa OpPraHU4YecKoro Mupa. [IpuHIUNB KIaccupuKauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbl OPTaHU3MOB.

IIpoucxoxneHue 4e10BeKa — AHTPOIOTeHe3

Paspensl v 3a1a4un aHTPONONAOTUU. METO bl aHTPONOJIOTUH.

CraHOBNIEHHE TPEICTABICHUN O MPOUCXOKIECHUU 4YesOBeKa. PenuruosHsie
BO33peHUs. COBpEMEHHbIE HAYUHbIE TEOPUU.

Cx0acTBO YenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOJICTBA  YEJOBEKA €  JKMBOTHBIMU:  CPAaBHUTEIBHO-
MOPQOJIOTUYECKHE, AMOPHUOTIOTUYECKUE, (bu3H0I0r0-OMOXUMHUYECKHE,
noBesieHUeckrue. OTIMYMS 4YelOBEKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CUCTEMBI.

JBrokymue cuiibl (pakTopbl) aHTpOTIOTeHe3a: OUOIOTHYECKUE, COIIMANIbHBIE.

CooTHolIEeHNEe OMOJOTUYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OCHOBHBIE CTaJMM AHTPONOreHe3a. PaHHME 4YeroBEKOOOpa3Hble O00E3bsIHBI
(IpOKOHCYJIbI) W paHHHUE TIOHTHIBI — OOIMME TPEAKH YeTOBEKOOOPa3HBIX
00€3bsIHU JII0/IeH. ABCTPANIONUTEKH — JBYHOTHE MPEKH JTtoJel. YeroBeK yMenbli,
IIEPBBIC U3TOTOBIICHHUS OpyAuN Tpynaa. YenoBek NpsIMOXOISAIINN U MEPBBIA BBIXO
monent 3a mnpeaensl Adpuku. YenoBek reigenbOeprckuit — oOIMUA MpeaoK
HEaHIEpTaJIbCKOT0 YEJIOBEKA M YEJIOBEKAa pa3yMHOro. YelloBeK HEaHIepTalbCKUN
KakK BHJI JIIOJIEM XOJIOJHOrO Kiaumara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu  Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.

DBOJIIONMSI COBPEMEHHOTO 4elioBeKa. EcTecTBEeHHBIM OTOOP B  MOMYJISAIMIX
yesioBeka. MyTalmoHHbIA Tiporiecc U mnoauMopdusM. [lomynsiiinoHHBIE BOJIHBI,
npeiid renoB, murpamus U «3(PpQeKkT ocHoBaTeNs» B MOMYJALMUSIX COBPEMEHHOIO
YeJI0BEeKa.

Yenoseueckue pacel. [lonarue o pace. bosbmme pacel: eBponeougHast
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (9KBaTOpuajbHas),  MOHTOJOWIHAS
(a3uaTcko- aMmepukaHckas). Bpemss u myTu paccereHus 4eloBeKa IO IJIaHEeTe.
EnuncTBO  uyenoBedeckux pac. HaydHas  HECOCTOATENBHOCTH  pacHu3Ma.
[Ipucnoco6neHHOCTh 4YeoBEeKa K pa3HbIM YCJIOBHUSIM OKpY)Karolled Ccpeapl.
Bnusnaue reorpaduueckoit cpenpiu Aperida reHoB Ha MOPHOIOTHIO U (PU3NOJIOTHIO
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YeJ0BeKa.

MexauciuIuimHapable  MeToAbl B (Gu3WYEecKOr  (OMOJOTHYECKOM)
aHTPOIOJIOTMM.  OBOJIOUMOHHAS ~ AHTPOINOJOTMS MU MAJ€OaHTPOIOJIOTHS
YEJIOBEYECKUX MOIMYJSUUA. bHoconranbHble UCCIEN0BaHUS MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIONUKI OUOJIOTHYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JKOJIOTMS — HAyKa O B3aMMOOTHOLICHHMSIX OPraHUu3MOB H
HAJOPTraHU3MEHHBIX CHCTEM C OKpYy:xkamuied cpeno. OpraHusmMbl M cpena
o0uTaHus.

3apokneHre U paszButHe dKojoruu B Tpyaax A. ['ymGonbnra, K.®. Pynbe,
H.A. CesepuoBa, J. I'ekkensi, A. Tencnou, B.H. CykauéBa. Paznensl u 3amaun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Meroasl 3kosorud. IloneBble HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTHH:
NpUpoOJIHble U JjabopaTopHbie. MonaenupoBaHHe B 3KOJOTUH. MOHUTOPHUHT
OKPYXAaIOIIEeH CPeIbl: TOKAIbHBINA, PETHOHATBHBIA U TJI00ATHHBIN.

3HaueHHe DKOJIOTMYECKMX 3HAHWM 1T 4YeJOBeKa. DKOJIOTHUECKOE
MHPOBO33PEHME KAK OCHOBA CBS3EH YEIIOBEUECTBA C INMpUPORor. DOpMHpPOBAHUE
HKOJIOTUYECKOMN KYJIBTYPBI U 9KOJIOTUYECKON TPAMOTHOCTH HACEIICHUS.

Okojorudeckue  (HakTopsl U 3aKOHOMEPHOCTH HX JEHUCTBHSL.
Knaccudukanus 3xo10ru4eckux ¢dakTopoB: abuoTHyeckue, OHOTHYECKHE,
aHTponoreHHole. OOIIKe 3aKOHOMEPHOCTH AECUCTBHS SKOJOTHUYECKUX (PAKTOPOB.
TonepantHocth. IIpaBmiio MuHMMyMa. OBpPUOMOHTHBIE M  CTEHOOMOHTHBIE
OpraHU3MBl.

Abunotnyeckue (axtopel. CBeT Kak sKosornueckuil ¢akrop. JleicTBue
Pa3HBIX YYacCTKOB COJIHEYHOT'O CIIEKTpa HAa OpPraHU3Mbl. DKOJOTMYECKHUE TPYIIIbI
pPAaCTEHHII M JKMBOTHBIX II0 OTHOWIEHWIO K cBeTy. CHrHampHas poJib CBETA.
doTonEepruoOaU3M.

Temneparypa kak 3KoJoruueckuit Qakrop. JleiicTBue TemmepaTypsl Ha
OpraHu3Mbl. [IONKMIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak oskonormdeckuid (akrop. IlpucrnocoOnenusi pacTteHui K
noJiIepKaHuIo0 BoaHOTro OanaHca. Knmaccudukanus pacTeHUd MO OTHOIIEHHMIO K
Bojzie. [Iprcnoco0neHnst KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHUs OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas,
rmyOMHHAs  TOJANOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DPU3MKO-XUMUYECKUE
0COOEHHOCTHCpE] 00UTaHusl OpraHu3MoB. [IpucnocobieHust OpraHu3MoB K KU3HU B
pa3HbIX cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE U
roJu4yHble pUTMbl. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM
YCIIOBUU KU3HU.

XKusznennsie Gopmbel opranu3moB. [loHsitue o Ku3HeHHOW (opme.
Kusznennsie (OpMbl paCTEHUM: €PEBbsI, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHBbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HH.
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buotnueckue ¢pakropbl. Buasl OnoTHUECKUX B3aMMOICHCTBHUIT: KOHKYPEHIINS,
XUIIHAYECTBO, cMMOMO03 u ero ¢opmbl. [lapasutusm, koomeparus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTRO). Hetpoduueckue
B3auMoOJIecTBUS  (Tomuueckue,  ¢opuueckue,  GadpUuecKue). 3HayeHue
OMOTUYECKUX  B3aUMOJCHCTBUM JUIsl CYHIECTBOBAHMUS OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JKOJI0THS BUIOB M MOILYJISA LUK

OKOJIOTUYECKUE  XAPAKTEPUCTUKU  TOMYJIALIUH. [lomynsiuua ~ Kak
Ounonornyeckas cuctema. Posib HEOTHOPOJHOCTH Cpelibl, GU3HUECKUX O0apbepoB U
0COOEHHOCTEW OHOJOTrMU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid. OCHOBHbIE TIOKA3aTeNd MOMYJALMU: YUCICHHOCTh, TUIOTHOCTb,
BO3pDaCTHAasT W TIIOJIOBAasi CTPYKTYypa, POXKIAEMOCTb, MPHUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAITHSL.

DKoyioruyeckasi CTpykrypa nonyiasanuu. OleHKa YUCIEHHOCTU MOMYJISIUH.
JuHamuka monyisauuu U e€ peryisuus. buoTudeckuil moTeHIMAN MOMYISIUU.
MopenupoBanue TMHAMUKHU nomyssiiuu. KpuBbie pocTa YMCIEHHOCTH MOIMYJISIIAHN.
KpuBble BbDKUBaHUS. Perynsius 4MCIEHHOCTH MOMYJSIUN: poiib (HaKTOpOB,
3aBUCAIIMX U HE 3aBUCSIIUX OT TUIOTHOCTU. DKOJIOTMYCCKUE CTPATEerHu BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoyorMueckoi Humie Buaa. Mectoobutanue. MHoromepHas
MOJIeJ1b SKoJiornyeckor Huu k.M. XatunHcona. Pa3meppl 3K010rn4ecKon HUILLIU.
[ToTeHUMaIbHAS ¥ pEATN30BAHHAS HUILIU.

Bua kak cucrema nomynsuuil. Apeanbl BHAOB. BHABI M HMX KU3HECHHBIC
CTpaTeruu.

DKOJIOTUYECKUE HKBUBAJIICHTBI. 3aKOHOMEPHOCTH IOBEICHHUS W MHTPaLUd
JKUBOTHBIX. brosiornyeckre MHBa3UMIYKEPOJIHBIX BUJIOB.

JKOJIOTHS COO0LIECTB. JKOJOTHYECKHE CHCTEMBI

CooOmectBa opranu3sMoB. buoneno3 u ero crpykrypa. CBsizu Mexny
OpraHu3MaMH B OUOLIEHO3€.

Oxocucrtema kKak oTkpbiTass cucrema (A.[Jx. Tencinu). OyHKUUMOHATBHBIE
OJIOKM OpraHU3MOB B DOKOCHCTEME: MPOIYIEHThl, KOHCYMEHTBHI, PEIYIICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue 1enu u cetd. AOUOTHYECKHE OJOKHU
skocucteM. [louBbl M WIIBIB 3KOCHMcTEMaX. KpyroBopoT BEIECTB U MOTOK 3HEPTUU
B DKOCHUCTEME.

OcHOBHBIE ~ TIOKa3aTeNM  JIKOCHCTEMBbl. buoMacca W HpOAYKIUA.
DKOJOTUYECKUE TUPAMU/JIbI YUCEN, OMOMACChl U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpouxu. DPaykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuHbICe U
BTOPUYHBIE CYKIIECCMM U WX TMPUYUHBL. AHTPONOTeHHbIC BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. buopasHoobpasue u mojaHoTa KpyroBopoTa
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCUCTEMBI MOPEN U
OKEaHOB. DKOCHUCTEMBI TYH/IP, JIECOB, CTETIEH, TyCThIHb.
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AHTpONOreHHbIE 3KOCUCTEMBL. ArposkocucreMa. ArpoueHo3. Paznuuwns
MEXIy aHTPOTIOTEHHBIMH U MPUPOTHBIMHU 3KOCHCTEMaMHU.

VYpboskocucreMbl. OCHOBHBbIE KOMIOHEHTBI ypOoskocucTeM. l'opoackas
bnopa u ¢ayna. CunaHTpomnuzamus ropojckod ¢dayHel. buomornueckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aK0oHOMEpPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OpraHU3MOBB
aKocuctemax. Poav kackaonoco sghgexma u 6ud0s6-30upuxamopos (Kirouesvix
61008) 8 hyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXITY
CMEXHBIMH SKOCUCTEMAMH. Y CTOWYMBOCTH OPTAHU3MOB, TOIMYJISIIUN U DKOCUCTEM B
YCIJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHM.

MexaHu3Mbl BO3JCHUCTBUSA 3arpsI3HEHUN pa3HbIX TUIIOB Ha
CyOOpraHn3MEHHOM, OPTAaHU3MEHHOM, TMOMYJISIIHOHHOM W YKOCUCTEMHOM YPOBHSIX,
OCHOBBI  JKOJIOTHUYECKOTO  HOPMHPOBAaHHUS  AHTPOIOTCHHOTO  BO3JCUCTBHSI.
MeTom010THsI MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCUCTEM.

buocdepa — riodasbHas 3xkocucrema. YesroBek U OKpy:Kawias cpeaa
buocdepa — oOuiennanerapHas 000j04ka 3€MJIM, TNI€ CYIIECTBYET WIH
CyIlleCTBOBaJa *MU3Hb. Pa3Butue npeacraBieHuit o 6uocdepe B Tpyaax J. 3rocca.
VYuenne B.U. Bepuanuckoro o 6uochepe. Obmactu duochepsl u e€ cocras. JKupoe
BeIeCTBO OUochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH CylecTBoBaHUs 6uocdepsl. OcobeHHOCTH OUochephl Kak
ro0aibHOM dKOocHcTeMbl. J[MHaMudeckoe paBHoBecue B Onochepe. KpyroBopotst
BEIIIECTB U OMOTCOXUMUYECKUE IUKJIBI (YTIIepo/ia, a30Ta). PUTMUYHOCTH SIBIIEHUHN B
ouocdepe.

3oHanbHOCTE Ouocdepsnl. [lonarue o O6mome. OCHOBHbIE OMOMBI CYIIU:
TYH/Ipa, XBOWHBIC JieCca, CMEIIAHHbBIC U IMMPOKOIMCTBEHHBIC Jeca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKUE JIeca, BRICOKOTOPhs. KimMar, pacTUTENbHBIN W )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS OJKUBBIX CHCTEM, OIICHKA WX PECYpPCHOTO
noTeHuanan ouochepHnix GyHKIUHN.

DKOJIOTUUECKHEe KPHU3UChI M MX NpUUMHBL. Bo3neiicTBue dYenoBeka Ha
ouochepy. 3arps3Henue Bo3aymHoM cpeapl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienune mouBbl. OXpaHa TOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTPOIIOT€HHOE BO3/ICIICTBHE HA PACTUTEINIbHBINA U KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NPUHIUIBI OXPaHbl MPHUPOJIHI.
Kpacaeie kHuru. Ocobo oxpansembie npupoansie Tepputopuun (OOIIT).
borannueckne caapiv 300JI0THYECCKUE TTAPKH.

OCHOBHBIC TPHHIIMIBI YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA M TPUPOJIBIL.
PannonanpHOE ~ TIPUPOJONONB30BAHME W COXpaHEHHWE  OHMOJIOTHYCCKOTO
pasHooOpasust 3emau. OOIME 3aKOHOMEPHOCTH TJIOOATBHBIX DKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3KCa B €T0 BEPOSATHBIC TIOCIIEACTBH.

Pa3BuTe MeETOIOB MOHHTOPHHIA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. CHCTeMHBIE HCCIEOBaHUS TEpexojla K pecypcocOeperammein u
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KOHKYPEHTOCTIOCOOHOM 3HepreTrke. bruomornueckoe pasHoodpazne u OHopecypchl.
Hamnnonanpabie uHDOpMAIMOHHBIE CHUCTEMBI, OO0ECTICUMBAIONINE JIOCTYN K
uHQOpPMAITMU TI0 COCTOSHHUIO OTICIBHBIX BHUIOB © JKOCUCTEeM. (OCHOBBI
HIKOpeaOUIIUTAIMA SKOCUCTEM M CHOCOOOB OOpHOBI € OUOMOBPEKICHUSMHU.
PeKkoHCTpYyKIIMS MOPCKUX M Ha3€MHBIX SKOCHUCTEM.

Ilpuxnaonoi MOOYb «Ilpogheccuonanvno-opuenmuposannoe
cooeprrcarnuey

Yuem npogheccuonanvrou nanpasnennocmu ocywecmeniemcsi:

1. npu ewvinoaneHuu odyYaArOWUMUCA U008 pabom, C8A3AHHBIX ¢ OyOyuell
npogheccUoHaNbHOU — 0esIMEelbHOCMbIO U HANPABIEeHHbIX HA  (opMuposaHue,
3aKpenienue, pazeumue NPaKmuieckux HA8bIKO8 U KOMNEemeHYutl no npoQuiio
coomeemcmeyowell CneyualbHoOCmu;

2. npu npoeeoenuu  aeKyul, CceMUHapos, mMacmep-Kuaccos,
npedycmampusarwux — nepeoavwy — odoyyarowumcs — y4ebHou  ungopmayuu,
He0OX00UMOU 071 NOCIedyIowe20 BblNOJHEeHUss padbom, CEA3aHHbIX ¢ Oyoyweli
npogheccuoHaIbHOU 0esIMmeNbHOCIbIO,

3. nmpu nposedeHuu NPAKMUYECKUx U J1AOOPaAmMOPHLIX 3AHAMUL N0
00WeobpazoeamenvbHoll YuebHoU oucyuniume,

4. npu ebinonHeHUU UHOUBUOYATILHO20 NPOEKMA.

4. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUIJIAHBI

4.1 O06bem y4eOHOM TUCHMIIJIMHBI H BUIbI Y4e0HOi#i padoThl

Bupa yueOHoi# padoThl Bcero
4acoB

O0beM yueOHOU TUCHUILINHBI (BCEro) 148
cyMMapHasi y4e0Hasm  Harpy3ka BO  B3aumoaeiictBuu ¢ | 136
npenojgaBaTesieM
B TOM YHCJIE:
- JICKIINH 42
- MPAKTHYCCKHE 3aHATHS, B TOM YHCIIC: 94
CamocrosiTesibHasi padoTa 00y4awierocst (Bcero) 6
Koncyabranun 2
Ilpomedsicymounas ammecmayus 6 eude oughgepenyuposanno2o 3avema
6 1 cemecmpe, 6 ude 3x3amena 60 2 cemecmpe 4
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4.2 TemaTH4yeCKHil IVIAH IMCUHUILIMHBI ¢ Y4eTOM pado4eil MporpaMMbl BOCIMTAHUSA

Ne
/1

HauMeHoBaHue pa3jiesia / TeMbl
AyIUTOpPHBIE 3aHATHUS

KoJ1-Bo yacos

JICKIIMH

npakr./
Jabopar.

cam.
pao6

| CEMECTP

Tema 1. buosiorusi kak Hayka. ’JKuBble cUCTeMbI U X H3y4YECHHE.

buonocus xax nayka. CoBpemMeHHass OHMOJOrMs — KOMIUIEKCHAas HaykKa.
OyHAaMEHTANIbHBIC, IPUKIAJHBIE W IIOMCKOBBIE HAYYHBIE MCCIENOBAaHUSA B
OMOJIOTHH.

Kuevie cucmemvr u ux uzyuenue. JKUBBIE CHCTEMBl KAaK IPEAMET H3YUYCHUS
ounonoruu. CBOMCTBA )KUBBIX CUCTEM. Y POBHHU OpPraHU3aIMH )KUBBIX CUCTEM
buonocua knemku. Knerka — CTpyKTYpHO-(DYHKIIMOHAJIbHAS €IWHULA >KHBOTO.
Ucropust otkpbiTus kietku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus
(T. IBann, M. Hlneitnen, P. BupxoB). OCHOBHBIE MOJIOXKEHUS COBPEMEHHOMU
KJIETOYHOM TEOPHH.

lIpaxmuueckoe 3anuamue No 1.

Kpartkas uctopus pazButusi 6uosioru. buojgoruueckue Hayku U U3ydaeMble UMU
npoOsieMbl. 3HayeHUWE OWOJOTMU B MPAKTUYECKOM JESATETLHOCTH 4YeJoBeKa:
MEJIUIIMHE, CEILCKOM XO03SMCTBE, IPOMBIIIUICHHOCTH, OXPaHe PUPO/IbI.
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lIpaxmuueckoe 3anamue Ne 2.
AHanu3 pa3IMyHbIX METOJIOB UCCJIEIOBaHUs B OMOJIOTUH

3 Mertoabl uccneoBaHus B OMOJI0TMU: HAOIIOAEHUE U SKCIepUMEHT. Mcnonib3oBanue

Pa3JIMYHBIX METOAOB TP HU3YUEHUU KUBBIX CUCTEM

4 IIpaxmuueckoe 3anusamue No 3.
CyIHOCTB )KA3HU U CBOWCTBA )KUBOTO. Y POBHH OpraHU3aluy KUBOW MATEPHH.
Tema 2. Xumnuyeckasi Opranu3anus KJIeTKU

3) XUMUYECKH COCTaB KJIETKH. Makpo-, MHUKPO- U YJIbTPaMUKPOIJIEMEHTBHI.
Oprannueckue BEIecTBa KIETKH.

6 lIpaxmuueckoe 3anusamue No 4.
Heoprannueckue BeliecTBa KIETKU: CTPOSHHUE CBOMCTBA (DYHKIINH

7 llpaxmuueckoe 3anuamue No 5.
Opranuueckuie BeIecTBa KIETKU: CTPOCHUE CBOWCTBA (PYHKITUH.
Tema 3. CTpoenne u QyHKIUM KJIETKH.
Tumel  KJIETOK:  3yKapuoTH4ecKass U npokapuoTudeckas. CTpyKTypHO-

8 (byHKIIMOHATBHBIE 00pa30BaHUs KJICTKHU.
Knerounsle BrmoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK JYKapHOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHON).
lIpaxmuueckoe 3anuamue No 6.

9 [IpokapuoTuueckasl KJeTKa: BHJIbI KIETOK B Ouosioruu. OOiiee cTpoeHue
MPOKApPUOTHYECKOMN KeTku. [Ipu3Haku u GyHKIIMK TPOKAPUOTUIECKUX KIIETOK.

10 Ilpaxmuueckoe 3anamue No 7.
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DyKapuoTHYecKasi KIJIETKa: BHAbl KIETOK B Ouosornmu. OOmee crpoeHue
AYKapHUOTHYeCKOH KieTKu. [Ipu3Haky u GyHKIMU DYKapHOTHUECKUX KIETOK.

Tema 4. O0MeH BellecTB M NpeBpallleHHEe JHEPrUH B KJIeTKe.
AcCUMWIISIIIMSL M TUCCUMIIIALIMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa

1 BEIIECTB: aBTOTPO(HBIN U rereporpodubiii. [lepBUUHBIN CHHTE3 OpraHUYECKHX

BEILIECTB B KIIETKE.

12 lIpaxmuueckoe 3anuamue N 8.
®otocunTe3. CpaBHEHUE NPOLECCOB (POTOCUHTE3a U XEMOCHUHTE3A.

13 lIpaxmuueckoe 3anamue Ne 9.
Hpixanue. CpaBHEHHE MTPOLIECCOB OPOKEHUA U AbIXaHUS
Tema 5. Hacaencreennasi uHpopManus U peaju3anus eé B KJIETKe.

14 Peakuuu matpuuHoro cuHTe3a. Bupycbl — HekleTOuHble (OPMBI KM3HU U
OoONUTaTHBIC TAPa3UTHI.
lIpaxmuueckoe 3ansmue Ne 10.

15 buocunTe3 Oenka. OpraHuzaiiusi T€HOMa Y NPOKAPUOT U AyKApuUOT. Peryinsius
AKTUBHOCTHU F'€HOB y MPOKApHOT.
lIpaxmuueckoe 3ansmue Ne 11.

16 Bupycel — Hekiierounble (OpMbI KU3HU W oOnuraTHbie mapasuthl. CTpoeHue
IIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

17 Tema 6. ’Ku3HeHHBbIH ITUKJI KJIETKH.
Knerounsrit nuki, ero nepuobl u perymisuus. Matepdasza u MuTos.

18 Ilpaxmuueckoe 3ansmue N 2.
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Muto3. Perymsiius MUTOTHYECKOTO ITUKIIA KIETKU. [IporpaMmupyemast KjaeTouHas
rudelrp — aronTos.

19

lIpaxmuueckoe 3anamue Ne 13.

Xpomocombl. CTpoeHue xpomocoM. Teromepsl U TelloMepasza. XpOMOCOMHBIN
Ha0Op KJIETKM — KapHOTHUIl. [IMIJIOMIHBIA W TrarjiouJHbIA HaOOpBl XPOMOCOM.
I"'omostornunbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

20

Tema 7. CTpoeHue u GyHKIMH OPraHU3MOB (4acTh 1)

buonoruueckoe pasHooOpasue opranu3moB. OIHOKIIETOYHBIE, KOJIOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OpPraHU3Mbl. TKaHW pacTeHW. THUIBI PAaCTUTENBHBIX TKAHEU:
oOpa3zoBarenpHas, [OKPOBHAas, NPOBOAANIAs, OCHOBHas, MEXaHUYECKas.
Oco0eHHOCTH CTpOEHHMS], PYHKUMNUH PACIIONOKEHUsI TKaHEH B OpraHax pacTeHHM.
TkaHU )KMBOTHBIX M 4YEJOBEKA. TWMbl ®KMBOTHBIX TKaHeWd. Opranel. Onopa tena
opranusmoB. JIBuxeHue opranu3MoB. CKeJIeTHbIE MBIIIIBI U UX paboTa.

21

lIpaxmuueckoe 3ansmue No 14.
N3yuenune crpoeHust 6akTepuid, apxeu, OJTHOKIETOYHBIX TpUOOB, OJTHOKJIETOYHBIX
BOJIOPOCJIEN, APYTrUe NPOTUCTHI. M3yueHue TkaHer pacTeHU

22

lIpaxmuueckoe 3ansmue Ne 15.
N3ydenne TkaHel KUBOTHBIX. M3yueHHe OopraHoB IBETKOBOro pacteHus. Omnopa
TeJla OPraHu3MoB. J|BH)KEHUE OPraHU3MOB.

23

Tema 8. Ctpoenue u pyHKIIMN OPTraHU3MOB (YacTh 2)
[Iutanue opranu3moB. /pIxaHue opraHu3MoB. TpaHCIOPT BEIIECTB Y OPraHU3MOB.
Brienenue y opraHu3mMoB. 3aluTa y OpraHu3MoB. Pa3ApakuMoCTh U pEryJIsius y
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OpraHU3MOB. FYMOpaJ'IBHaH peryjsinusa U SHAOKpPpWHHAA CHUCTCMa XHMBOTHBIX U
YCJIOBCKaA.

24

lIpaxmuueckoe 3anamue Ne 16.
N3yuenue nutanue opraHu3MoB. M3yueHue ApIxaHusi OpraHu3MOB.

25

3

llpaxmuueckoe 3ansmue No 17.
TpaHCrOpT BEIECTB Y OPTaHU3MOB.

UTOI'O 3A 1 CEMECTP

16

34

Il CEMECTP

26

lIpaxmuueckoe 3ansmue Ne 18.
Briienenue y oprann3MoB. 3alura y OpraHnu3MoB.

27

lIpaxmuueckoe 3anamue Ne 19.

Pa3I[pa)KI/IMOCTI> n peryrimuda y OpraHnu3MoOB. FYMOpaJIBHaH peryjiguss  u
9HAOKPHWHHAA CUCTEMA ) KUBOTHBIX N YCJIOBCKA.

Camocmosmenvuas paboma

Iloocomosums 00K1a0 UNU NPe3eHMaYUI0 N0 MEeMAM.

1.Cmpoenue u ¢ynkyuu pacmumenbHblx Op2aHU3Mo8

2. Cmpoenue u hyHKYUuU HCUBOMHBIX OP2AHUBMOB

3.B3aumoceasv uacmei MHO2OKIEMOUHO20 OP2AHUIMA

4. Ocobennocmu cmpoenusi 0OHOKIEeMOYHbIX U KOJOHUAILHBIX OP2AHUIMOS.

28

Tema 9. Pa3MHOKeHUe 1 pa3BUTHE OPTAHU3MOB.
DopMel Pa3MHOXKEHUS OpraHU3MOB. [IpenzapoapiieBoe pa3BUTHE.
WuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3).

29

lIpaxmuueckoe 3anamue Ne 20.
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Pasmuoxenue u pazsutue pacrenuid. ['lamerodut u cnopodut. Meiio3 B KU3HEHHOM
nukie pacreHuil. CTpoeHre OpraHoB pa3MHOKEHHS BBICIIUX PACTEHUN

30

lIpaxmuueckoe 3anamue Ne 21.
Poct u pa3Butue ;xuBoTHBIX. [locTAIMOpHOHANBHBIN ITepro. BeIsBIIEeHHE TPU3HAKOB
CXOJCTBA 3apOJBIIIEN IO3BOHOYHBIX KUBOTHBIX

31

Tema 10. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB.
3aKOHOMEPHOCTH HACIEACTBEHHOCTH.

Hctopusi cTaHOBJIEHUSI W Pa3BUTHS T'E€HETUKM KaK HayKd. 3aKOHbI MeHgens.
CueruieHHOEe HaciedoBaHue mpusHakoB. PabGotrelt T. Moprana. ['eneruka mosna.
['eHoTnn kak nenoctHas cucteMa. [InernoTponus — MHOXKECTBEHHOE JEUCTBUE TEHA.
MHOXeCTBEHHBIN anjienn3M. B3aumojaencTBue HealJIeJIbHBIX T'€HOB.

32

IIpakmuueckas paboma Ne 22.
OCHOBHbBIC TEHETHMYECKHE TMOHSATUS M CHUMBOJIBI. ['OMOJOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, AJbTCPHATUBHBIC NPU3HAKH, TOMUHAHTHBIN M PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TePO3UTr0Ta, YUCTAsl JTUHUS, TUOPUIbI, TEHOTHUI, (DEHOTHUII.
OCHOBHBIE =~ METOJBl  T'C€HETUKH: rMOPUIONIOTUYECKUM,  LIUTOJOTHYECKHUMH,
MOJIEKYJISIPHO-TE€HETUYECKU

33

Illpaxmuueckoe 3anuamue No 23.
3akoHbl MeHzens, CUEMJIEHHOE ¢ TI0JIOM HacleJOBaHUE, HACcIEA0BaHUE TPYIIIT KPOBU
(pelieHue 3a1a4)

34

Tema 11. 3akoHOMepHOCTH N3MEeHYUBOCTHU. ['eHeTHKA Yesl0BeKa.
B3aumopeiictBue reHotuna u cpeapl mpu dopmupoBaHud peHoturma. Bumbl
n3MeHunBOCTH. KapuoTumn uenoBeka. MeTo bl U3y4eHUsI TCHETUKHU YETIOBEKa
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IIpaxmuuecxoe 3ansamue Ne 24.

35 Bunpl namenunBoctu. VccnenoBanrue3akoHOMEpHOCTEN MOAUPUKAIMOHHOM
n3MeHYMBOCTH. [locTpoeHne BapramoOHHOTo psifia U BApUAlMOHHON KPUBOU

36 IIpaxmuuecxoe 3ansamue Ne 25.
['enetnueckue 3a0o0seBanus yenoBeka. CocTaBleHUE U aHAINU3 POAOCIOBHOM.
CamocmoamenvHas paboma
Cocmasumys eeneanocuyeckoe 0pego ceMbU C YKA3aHuem munda Hacie0o8aHus
NPU3HAKO8
Tema 12. Cesnekuusi opranusMoB. bBUOTEeXHOJI0rMsI M CHHTeTHYEeCKAsi OMOJIOT M.
Metonbl cenekIMoHHONW paldoThl. VCKyCCTBEHHBIH MyTareHe3 Kak  METO]l
CeJEKIIMOHHOW  paboThl. [lomyueHune mnonumionoB. JlOCTHXKEHUSI CEJNEKIUU

37 pacteHuil M KUBOTHBIX. COXpaHEHHWE W H3YYEHHE TEHETUYECKUX PECYpCOB
KYJbTYPHBIX PACTEHUM W WX JUKUX POAUYEH Uil CO3JaHUS HOBBIX COPTOB U
TUOPUIOB  CEIBCKOXO3IMUCTBEHHBIX  KyIbTyp. OOBEKTHI, HCIOJb3yeMbI€ B
OMOTEXHOJOTUM, — KJIETOYHbIE U TKAHEBbIE KYJIbTYPbl, MHUKPOOPTaHU3MBI, HX
xapakrepuctuka. KierouHasi u reHHasi MHKEHEPUSL.
Ilpaxmuueckoe 3anuamue N 26.

38 Cenexuuyst opraHu3MoB. LIeHTphl MPOUCXOXKICHUS M MHOTO00pa3vs KYyJbTYPHBIX
pacteHuil. 3aKOH TOMOJIOTMYECKMX PSAJIOB HACJIEACTBEHHOM W3MEHYHUBOCTH.
Coxpanenue kosutexkuuu H.M. BaBunosa B roast BOB.
Ilpakmuueckoe 3anuamue Ne 27.

39 buotexHonorust u cuHTeTUUecKkas ouosiorus. Mcnonb3oBaHEe MUKPOOPTAaHU3MOB B

MPOMBIILJIEHHOM MPOU3BOJICTBE.
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40

Tema 13. 3apoxkaeHue U pa3BUTHE 3BOJIOLIMOHHBIX MPECTABJICHUI BONOJIOTHH.
[IpeanocbUIKM BO3HMKHOBEHUS JapBUHU3Ma. JBOJIoOUMOHHAs Teopus Y. JlapBuHa.
Odopmiienne cuateTndeckon Teopun Boronuu (CTI).

41

IIpaxmuuecxoe 3ansamue Ne 28.

Bo3HuKHOBEHHE U pa3BUTHE SBOIIOIMOHHON OMOJIOTHH

buonornyeckas »BOIONUS; U3BMEHIEMOCTb BUJIOB (TpaHCHOPMU3M); IBOJTIOIIMOHHBIC
B3rsabl K. JIunnes, XK.-b. Jlamapka, 9.7K. Cent-Unep, K. KroBbe. JBrKyIline Cuibl
sBOJIFOLIMK BUI0B 10 Y. /lapBuny.

42

IIpaxmuuecxoe 3anamue Ne 29.

CoBpemenHas »sBomtononHass Ouwomnorusa. Bxmag B COT Y. MHapsuna, C.C.
YerBepukoBa, M.M. IImansraysena, x. Xonneitna, J[.K. benseBa. 3HaueHue
ABOJIIOIIMOHHOW TEOpUU B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

43

Tema 14. MUKpPO3BOJIIOIUA U €€ Pe3yJIbTATHI.

[Tonynsuust Kak dJeMEHTapHas €IUWHUIA SBOJIONHUU. JJIEMEHTapHbIC (PaKTOPbI
(mBwKyIIME Cuibl) 3BoJoNMK. EcTecTBeHHBIN O0TOOp — Hampapistomuid (hakTop
sBoMOIMHU. [Ipucnoco0IeHHOCTh OPraHU3MOB KakK pe3yjbTaT MHUKPOIBOJIOIHH.
Bun, ero xputepun u cTpykrypa. Mexanusmbl (HOpMHUPOBAHHS OHOJIOTUYECKOTO
pazHooOpazusi.

44

IIpaxmuuecxoe 3anamue Ne 30.
[Tomymsitust Kak »JIeMEHTapHas €IWHUIIA SBOJIIOLMH. DJIeMEHTapHble (HaKTOPbI
(IBMDKYIIME CUIIBI) DBOJIOLIMH.

45

Ilpaxmuueckoe 3anamue No 31.
[IpucriocoOeHnss OpraHu3MOB W HX  OTHOCHUTEIbHAS  IIEJIeCOO0Pa3HOCTh
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Apomopdo3bl U uaroaganTanuu. Bu, ero Kputepun U CTpyKTypa.

46

Tema 15. Makpo3Boaonus u eé pe3yJibTaTbl

Maxpossonoyuss u ee pesyromamol. MeTOnbl HW3YYEHHUS MAKPOIBOJIIOLUU.
XPpOMOCOMHBIE MYTallMH U HBOJIFOLUS TeHOMOB. O0111e 3aKOHOMEPHOCTH (ITpaBuIia)
DBOJIFOLMU.

47

IIpaxmuuecxoe 3ansamue Ne 32.
['oMOJIOTMYHBIE M AHAJIOTUYHBIE OpraHbl. Pyn1uMeHThl. ATaBU3Mbl. XPOMOCOMHBIE
Ha0OpbI YEIOBEKA U IIUMIIaH3E

48

IIpaxmuuecxoe 3ansamue Ne 33.
['maBHBIE HampaBiIeHUs 3BOJIIOIMH. OOILIME 3aKOHOMEPHOCTH 3BOJIIOLIMH

49

Tema 16. IIpoucxo:kaeHue u pasBuTHE KU3HU HA 3emuie.

HayuHble rUIOTE3bl NPOUCXOXKACHUS KWU3HU Ha 3emsie. (OCHOBHBIE JTallbl
HEOpraHndeckou 3Bomtonuu. Mcropus 3emnu u meroasl €€ uzydenus. HauanbHbie
ATambl OpPTraHWYEcKoW dBoJonuu. I[IpoucxoxkiaeHue -HykapuoT (CHUMOUOTEHE3).
OBOJIIOIIMOHHOE TPOUCXOXKIAEHUE BHPYCOB. [IpOMCXOXKIIEHHE MHOTOKJIETOYHBIX
oprann3MoB. OCHOBHBIE 3Tambl 3BOJIIOLUM BBICIIUX pacTeHUil. OCHOBHBIEC 3Tarlbl
ABOJIIOLIMM KMBOTHOTO MHUpa. Pa3BuThe *WU3HM Ha 3emiie MO 3paM U IMepuojam
MaccoBble BBIMUPAHHS — SKOJIOTHYECKUE KPUZUCHI TTPOIIIOTO.

50

lIpaxmuueckoe 3anamue Ne 34.
Pa3BuTHe xu3HM Ha 3emiie MO ApaM W IepUojiaM: apXeul, MpoTepo3oi, Mmajieo30M,
Me3030i, KaiiHo30M. O0111ast XapaKTepUCTHKA KJIMMaTa U re0JIOTMYeCKUX MPOIECCOB.

o1

llpaxmuueckoe 3ansmue Ne 3)5.
N3yuenne OCOOEHHOCTEHW CTPOEHUSI PACTeHHMH pa3HbIX OTAeaoB. 3ydyeHue
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0COOEHHOCTEH CTPOCHUS IMTO3BOHOYHBIX JKUBOTHBIX.

52

Tema 17. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHE3.

Paznenst w 3amauum  aHtpomosiorud. Metoasl aHTponosioruu. (CTaHOBJIEHHUE
MPEACTAaBICHUN O MPOUCXOXKJICHUH yeioBeKka. CXOJCTBO UEIOBEKA C KUBOTHBIMH.
JBwxyne cuibl (pakTopbl) aHTpororeHe3a OCHOBHBIE CTaJUM aHTPOIIOreHe3a.
DBOIIONMS COBPEMEHHOTO YeJIOBEKA. UenmoBeueckue pachl.

53

lIpaxmuueckoe 3ansmue Ne 36.
OCHOBHBIE CTaJIUM AHTPOIOTCHE3a: ABCTPAIONUTEK, YEJIOBEK YMEJbIM, YET0BEK
MPSMOXOISIIINI, TEHUCOBCKUI YEJIOBEK, HEAHIEPTaJIbLIbl, KPOMAaHbOHIIBI.

54

lIpaxmuueckoe 3ansmue Ne 37.
OBoJIIOLIMSA ~ COBPEMEHHOr0  4enoBeka.  YemoBedeckne  pacel.  M3ydeHwue
DKOJIOTHYECKHUX aallTalliid YeJIoBEeKa

55

Tema 18. Dkosorus — Hayka O B3aMMOOTHOIIEHHSIX OPraHU3MOB U
HAJOPTraHU3MEHHBIX CHCTEM C OKpYyxkawuleil cpemoii. OpranusMbl M cpeaa
o0uTaAHMS.

3apoKJIeHUe W Pa3BUTHE SKOJOTHHM B TpyAaxX y4eHbIX. CBSI3b 9KOJIOTUU C IPYTUMHU
Haykamu. Metoabl skonoruu. [loneBble HAOMIOIEHNS. DKCIIEPUMEHTHI B IKOJIOTUH:
NpUpoOJIHbIe U JiabopaTopHble. MojenupoBaHue B JKOJIOTUU. MOHUTOPUHT
OKpY’)Karolel Cpepl: JIOKaJIbHBIN, pPETHUOHANBHBIA U TJI00aNbHBIA. 3HAYEHUE
HKOJIOTUUECKUX 3HAHUH JJIS YeJIOBeKa.

Okonornueckre (HakTopel W 3aKOHOMEPHOCTH UX JCHCTBUSA. AOHOTHYECKHE
dakTopel. Cpenpl oOutaHusi opraHu3MoB. buosormyeckue putmbl. JKU3HEHHbBIC
dbopmbl oprann3mMoB. brorndeckue GpakTopsl.

38




56

llpaxmuueckoe 3ansmue Ne 38.
N3yyenne MeETOMOB HKOJOTHYECKUX HCCIENOBAHUNA. DKOJIOTHYECKHE (HaKTOPhI U
3aKOHOMEPHOCTHU UX JICUCTBHS.
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lIpaxmuueckoe 3ansmue Ne 39.

BrisiBnenne mpucnocoOneHW OpraHU3MOB K  BIHMSHHUIO CBeTa. DBrisBieHue
IPUCIIOCOOJICHUH  OpPraHU3MOB K  BIMSHHUIO TeMIlEpaTrypbl. AHATOMHYECKUE
OCOOEHHOCTH PACTEHHMI M3 pa3HbIX MECTOOUTAHUS.

58

Tema 19. IkoJs10rusi BUAOB U NOMYJISALIHI.

DKOJIOTHUECKHE  XapaKTEPUCTUKU  MOMYJISUUU. OKOJOTMYEcCKas CTPYKTypa
HOMyJIAIHMKA. JKojorudeckue crparerud BuaoB (- m K-ctparerun). Ilonsrtue o0
IKOJIOTUYECKON Hue Buaa. MecrooOutanue. Bua kak cuctema NOMyJSLMMA.
Apeansl BUIOB. BUIBI ¥ MX KU3HEHHBIE CTPATETUU. DKOJOTHYECKHUE SKBUBAJICHTHI.
3aKOHOMEPHOCTH IMOBEJAEHUS M MUIpalWil >KMBOTHBIX. BHOJOrMYecKHMe WHBa3WUU
Yy>KEPOJIHBIX BUIOB.
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lIpaxmuueckoe 3anamue Ne 40
Okonoruueckre crparerud BunoB (- u K-ctpaterun). [IpucnocoOnenust cemsH
PACTEHMI K pACCEIEHUIO

60

lIpaxmuueckoe 3ansmue Ne 41
DKOJIOTUYECKUE XapaKTepUCTUKH mnonyisuuu. [lomymnsuus kak Ouosormyeckas
cucreMa. Pemenue 3amau

61

Tema 20. Ikos10rus c0001ECTB. IKOJOTHIECCKHE CUCTEMBI.
Coo0iectBa oprann3mMoB. bruonieHos u ero ctpykrypa. CBs3u MeXIy OpraHu3MaMu
B OumoreHo3e. Dkocucrema kak oTkpbiTas cucrema (A.Jlx. Tenciu). OCHOBHBIE

39




MOKa3aTelld 3KOCHUCTEMBbl. brnomacca W HpOayKUHs. DKOJIOTHYECKUE MUPAMUIbI
yucen, Ouomaccsl W dSHepruu. [IpupoaHble 5KOCHCTEMBI. AHTPOIOTEHHBIC
DKOCUCTEMBI. ATpo3KocucTeMa. ATpOIEHO03. YPOOIKOCUCTEMBI. 3aKOHOMEPHOCTH
(bopMUpOBaHNS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOBB dKOCHCTEMAX.

62

llpaxmuueckoe 3ansmue No 42

Coo0mectBa opranu3sMoB. buoneHnos u ero ctpykrypa. CBa3u MeXIy OpraHu3MaMu
B OmorieHo3e. KpyroBopoT BemIecTB M MOTOK PHEPrHH B dKocucTeMe. OCHOBHBIC
[OKa3aTeNN S3KOCUCTEMBI. Pelienue 3a1au

63

Ilpakmuuecxoe 3ansmue Ne 43

HamnpaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIIECTB — CYKIIECCHUHU.

AHTpOIIOTEHHBIE 3KOCHCTEMBI. ATpoO3KocucTeMa. ArpoueHo3. Paznuuus Mexay
AHTPONOTEHHBIMU U MPUPOTHBIMU IKOCUCTEMaMU. Y POOIKOCUCTEMBI.

64

Tema 21. buocdepa — rinodanbHast 3kocucTemMa. UesloBeK U OKPYKAKOIIAS CPeaa.

buochepa — oOmeruranerapHas o0ojodka 3eMiM, TI€ CYIIECTBYET HIIH
CYIIIECTBOBAJIA KU3Hb. 3aKOHOMEPHOCTHU CyIIeCTBOBaHUs Ouocdepsl. KpyroBopoTsl
BEIIIECTB M OMOTEOXMMHUYECKUE IUKJIBI (YIiiepoa, a30Ta). PUTMUYHOCTD SIBJICHH B
ouocdepe. 3oHanbHOCTH Onocdepsl. [TonsaTHE O OHOME.

DKOJIOTUYECKUE KPU3UCHhl M WX NMpUuYuHbL. Bo3nelcTBue uenoBeka Ha Ouocdepy.
3arps3HeHHe BO3IYIITHOM cpebl. AHTPOIIOI€HHOE BO3AEHCTBUE HA PACTUTEIbHBINA U
KUBOTHBIN Mup. OCHOBHBIC MPUHIUIIBEI OXPaHbl MPUPObI. OCHOBHBIE TPUHITUTIBI
YCTOWYMBOTO Pa3BUTHS YCIIOBEUECTBA U TTPUPOIBI.

65

Ilpakmuuecxoe 3auamue Ne 44

40




buochepa — oOmemnaneTapuas o6ojouka 3emim, THA€ CYIIECTBYET WIIA
CylIeCTBOBAaJIA )kU3Hb. YueHue B. N. Bepraackoro

66

llpakmuuecxoe 3auamue Ne 45

3aKOHOMEPHOCTH cyllecTBOBaHUA Ouocdepbl. OcobeHHOCTH OHOcPepbl Kak
rio6anpHOM 3KocucTeMbl. J[nHaMudyeckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKUE LIMKIIBI (YIIIepoaa, a30Ta). PUTMUYHOCTD SIBIICHUN B
ouocdepe.

67

lIpaxmuuecxoe 3anamue Ne 46.
3arps3HEHHE OKPYKAIOIIEN CPEbl.

CamocmosimenvHhas paboma

Iloocomosums 00Ka0 unU npe3eHmayuro N0 Memam.
1.9Kkon0euueckue Kpuzucsl

2.0konoeuueckue kamacmpogul. IlpedomepaujeHue ux 603HUKHOBEHUS.
3.0cHo8Hble UCMOYHUKU 3A2PA3HEHUS TUMOCGhepbl

4. OcHoB8HbIE UCTMOYHUKU 3A2PA3HEHUS AMMOChepbl

5. OcHosmbie ucmounuxu euopocgepoi

68

5

Ilpakmuueckoe 3anamue No 47.
CriocoObl 0XpaHbl OKPY>KAOIIEH CPEIb.

HUTOI'O 3A 2 CEMECTP

26

60

HUTOI'O 3A KYPC

42

94

41




5 YCJOBUSI PEAJIM3AIIMA YYEBHOM JUCIUIIJINHBI

5.1 TpeGoBanuss K MHHUMAJIBHOMY MAaTEPHAIbHO-TEXHHYECKOMY
odecneyeHmn 1o

Peanuzanust y4eOHOM JUCHUIUIMHBI TpeOyeT HaMuuus y4eOHOTo KaOWHeTa
KoMIIeKTHOCTh: TOCaJ0uHbIE MECTa MO KOJIMYECTBY 00ydaronuxcs; mkad/cremnax

1; aBToMaTHU3MpOBaHHOE paboyee MECTO: NEPCOHANBHBIN KoMIbioTep B 161 B
cocrae ATX 200 G4620 DDR4/500 Gb/a+tMOHHUTOP ACER V226HQL
quar.21.50.+MbIIUb+KJIAB - 1 mr.; gocka-skpaH 1 IIT.; WHTEpPAKTUBHBIN
npoektop NEC U321Hi MT - 1 mr.; ucrounnk 6ecniepedoitHoro nutanus Nippon —
lrT.; cereBoit puibTp Buro 1.8 merpa — 1 mir.

[Tporpammuoe oGecneuenue: 1. JluieH3noHHOE MporpaMMHOE OOecredeHue
«Antunnaruat. BY3» 2. JluneHnsnonHoe nporpammHoe oOecneuenue «Cucrema
Koncynprantllmoc» 3. JlunensuonHoe mnporpammHoe oOecnedueHue Microsoft
(Windows XP, Windows Server 2003, Windows XP Professional x64 Edition,
Windows Vista, Windows Server 2008, Windows 7, Windows Server 2012,
Windows 8, Windows 8.1, Windows 10, Microsoft Office 2010, Microsoft Office

2013, Microsoft Office 365).

5.2 UudopmanuoHHoe odecrieueHre 00ydeHust
Ilepeyenbs pexoMeHAyeMbIX Y4eOHbIX H3aaHuil, HHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHoBHasi iuTEepaTypa:

1. buonorusi. 10 macc: yriyOn€HHbIi ypoBeHb : y4yeOHuUK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PybnoB [u nap.] ; nox penakmued B. B.
[Taceunuka. — 4-e uzn., crep. — Mockaa : [Ipocsemenue, 2022. — 336 ¢. — ISBN
978-5-09-087485-4. — TekcT : snexkTpoHHbIH // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/335000— Pexum mocryma: mjist
aBTOpHU3. ITOJIB30BATEIICH.

2. buonorus. 11 knacc: yrmyonéHHbiil ypoBeHb : yueOnuk / B. B. Ilaceunuk,
A. A. Kamenckuii, A. M. Pybuos [u ap.] ; mox penakuueii B. B. [1aceunuka. — 4-¢
u31., ctep. — Mocksa : [IpocBemenue, 2022. — 320 ¢. — ISBN 978-5-09-087486-
1. — Texcr : anekTpoHHbIM // JIaHb : 3nekTpoHHO-OnbIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/335003—  Pexum  moctyma:  jyis  aBTOpH3.
ITOJIb30BATEIIEH.

JdonmosHuTeIbHAA JUTEpaTypa:

1 Haxaesa, B. . buonorus: reneruka. [Ipaktuuecknii kype : yaeOHoe
nocobwue s cpeaHero npodeccronansHoro oopazopanus / B. 1. Haxaepa. — 2-¢
u3n., nepepadb. u gon. — Mocksa : UsmarensctBo HOpaiit, 2022. — 276 ¢. —
(ITpodeccuonansuoe obpaszopanue). — ISBN 978-5-534-07034-7. — Tekcer
amekTpoHHbI //  OOpa3zoBatenbHas tuargopma IFOpaiit [caiit]. — URL:



https://urait.ru/bcode/493858 DnekTpoHHBIN pecypc

2 buonorus: yaeOHUK U MPaKTUKYM JJI CPEeIHEro mpodhecCHOHaIBLHOTO
obpazoBanus / B. H. Speirun [u np.] ; mox penakmueit B. H. Spwiruna. 2-€ U3I.
— MockBa : UsnparensctBo HOpaiit, 2022. — 378 c. — (IIpodeccuonanbHoe
obpazoanue). — ISBN 978-5-534-09603-3. — TekcT : 3JIEKTpOHHBIA //
Oo6pazoBaTenbHas matgopma IOpaiit [caliT]. — URL:
https://urait.ru/bcode/489661 DnekTpOoHHBII pecypc

3 Oo6yxos, JI. K. buonorus: kieTku U TKaHU : ydyeOHOe mocoOue s
cpennero npodeccuonansuoro oopazosanus / JI. K. Odyxos, B. H. Kupunenkona.
— 3-e u3n., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2022. — 358 ¢. —
(ITpodeccuonansaoe obOpazoanue). — ISBN 978-5-534-07499-4. — Tekct :
anekTpoHHbli  //  OOpasoBarenbHas tiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034 DnekTpoHHBIN pecypc

4 Jlanuukast, T. B. buonorus. Tectsl : yuebHOE mocoOue sl CPETHETO
npodeccuoHanbHoro oopazopanus / T. B. Jlanuikas. — Mocksa : U3aaTenscTBO
FOpaiit, 2022. — 40 c. — (IIpodeccrnonanproe obpazoBanne). — ISBN 978-5-534-
14157-3. — Texcr : anekTpoHHbIi // ObpazoBarenbHas miardgopma FOpaitt [caitr].
— URL: https://urait.ru/bcode/496683 DnekTpoHHBIN pecypc

5 buosnorus mous: yueOHOe mocoOure i CpeTHero MpodecCHOHAIBHOTO
oopazoBanus / 10. B. Kopsrun, H. B. Kopsiruna, A. H. Apedses, E. I'. Kynukoga.
— Mocka : M3pgatensctBo IOpaiit, 2022. — 415 c¢. — (IIpodeccuonanpHoe
ooOpazoBanue). — ISBN 978-5-534-14407-9. — Tekct : DBIEKTPOHHBIA //
OO6pazoBaTenbHas wiatgopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/496914 BnekTpoHHBIN pecypc

6 KOnakoBa, O. M. buosnorus: Belaatonyecs yyeHble: yueOHoe nmocooue
I cpeaHero npodeccuonanbHoro oopazosanus / O. U. FOmakoBa. — 2-e uzm. —
MockBa : WMzpmarensctBo IOpaiit, 2022. — 264 c. — (IIpodeccuonanbHoe
obopazoBanne). — ISBN 978-5-534-11033-3. — Tekct : DICKTPOHHBIA //
OO6pazoBartenbHas maTdopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/494746 DnekTpoHHBIN pecypc

1.

HNuTepHeT-pecypcesl

1. Bcs 6uonorus. CoBpemeHHast OMOJIOTHS, CTaThbH, HOBOCTH, OMOIMOTEKA
- www.shio.info

2. Enunoe okHO mocTyna k oOpa3oBaTelbHbIM pecypcam MHTepHeTa 1o
Ouonoruu - Www.window.edu.ru

3. TecT nns aOUTYpUEHTOB 1O BCEMY IIKOJILHOMY KypCy OWOIOTHH -
www.5ballov.ru/test

4, TeneKkoOMMYHUKAIIMOHHBIC BUKTOPUHBI TI0 OMOJIOTMM — JKOJIOTUH Ha
cepBepe Boponexckoro yHuBepcuteTa - WWw.vspu.ac.ru/deold/bio/bio.htm

S. buonorus B OtkpbiToM Komutemke. CalT COOEPKUT DIEKTPOHHBIN
yueOHHUK 110 6uojioruu, On-line Tectsl - WWW.biology.ru
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https://urait.ru/bcode/493858
https://urait.ru/bcode/489661
https://urait.ru/bcode/494034
https://urait.ru/bcode/496914
https://urait.ru/bcode/494746

6. DNEeKTPOHHBI Yy4eOHUK, OOJBIION CHHCOK HMHTEPHET-PECYPCOB —
www.informika.ru

7. buonoruueckas kaptuHa Mupa. Paznen KoMIblOTepHOro ydeOHHKA,
pa3zpaboTaHHOr0O B MOCKOBCKOM T'OCYJapCTBEHHOM OTKPBITOM YHHMBEPCUTETE -
www.nrc.edu.ru

8. Penxue u ncuezaroniue xKuBOoTHbIE POCCHU — MPOEKT DKOJIOTUUECKOTO
nenatpa MI'Y um. M.B.JlomoHOocoBa - Www.nature.ok.ru
9. Jns Tex, KTO y4uTcd caM M YUYWUT JIPYTMX; OYHO U JUCTAHIIMOHHO,

OMOJIOTHH, XUMHH, IPYTHM MIPEIMETAM -

10. Buomorus B Bompocax u oTBeTax - WWw.schoolcity.by

11. bwuomorus mis mKkoabHUKOB. KpaTkas, KOMIIaKTHas, HO JOCTATOYHO
noapoOHas uHpOpManusa 1o pasgenam: «OOmas Ouonorusy, «boTaHHKay,
«3oonorusy, «Yemosex» - www.bril2002.narod.ru

" ®I'OC COO - ¢enepanbHblii TocyJapcTBEHHBbIH 00pa3oBaTebHBIA CTAHAAPT CPEJHEr0 OOLIEro
00pa3oBaHU
" ®IOC CIIO - (enepanbHBIi TOCYZAPCTBEHHBIH  OOpa30OBaTeIbHBI  CTAHAAPT  CPEIHETO

po¢eCCHOHATBHOTO 00pa30BaHNUS 110 CIICIIUATFHOCTH (TIpodecchin)
""" ®OIT COO — denepanpHas 0Opa3oBaTeNbHas IPOrpaMMa CpeJHEro 00IIero 00pa3oBaHUs
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