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1 HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma o0mieoOpa3oBaTeIbHON  YUEOHOM  JUCHUIUIMHBI
«Buonorus» paspadoTana Ha ocHoBe Tpedosanuii ®I'OC COO', ®I'OC CIIO! no
coOTBeTCTBYIOIIEH crenuanbHocTu 35.02.05 Arponomus 1 @OIT COO' ¢ yuetom
paboueil mporpaMMbl BOCIUTAHUS JJI pealiu3aluu 00pa30oBaTeIbHOM MPOTrpaMMBbI
no creuuanbHocTH 35.02.16 Okcrulyatanust U pEMOHT CEIbCKOXO035HCTBEHHOM
TEXHUKUA U 000PYI0BAHUS.

Lens uzyuenus yuebHoro npeamera «buonorus» Ha yriayOaéHHOM ypoOBHE
OBJIaJICHWE  OOYYalolMMUCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KMBBIX CHCTEM pPA3HOIO paHra MW MNpUOOpPETEHUE yMEHUH
UCIIONb30BaTh 3TH 3HAHUAB (POPMHUPOBAHUHM MHTEpECa K OMpeeIEHHON 00acTu
po(EeCCUOHANIBHON JIESITENBHOCTH, CBSI3aHHOM C OWOJOrMel, WM K BBIOOpY
y4eOHOTr0 3aBeJICHUS JIJIs1 MPOAOJIKEHUSI OMOJIOTMYECKOT0 00pa30BaHMUs.

3ajgayamMu u3ydeHHsl yuyeOHoro mnpenmera «buosorus» Ha yriayOnéHHOM
ypoBHE «bUOTOTUS SIBIASIOTCS:

OCBOEHHE O00YYAIOIUMUCSA CUCTEMbl OMOJIOITMUECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEHIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApPTHHY MUPa;0
CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTAX OHOJIOTMYECKUX CHUCTEM (KIIEeTKa,
OpraHu3M, MOIYJIAIUs, BUA, OMOreo1eHo3, orocdepa); 0 BHIIAIOIMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCJICIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHHME OOYy4YaloIMXCd C METOJaMU TO3HAHUS >KUBOM IMPUPOJIBI:
UCCJIEIOBATENLCKUMU  METOAaMH  OMOJIOTMUECKMX HayK (MOJIEKYJSIpHOM U
KJICTOYHOUM OMOJI0TUH, SMOPUOJIOTUHN U OMOJIOTUM PA3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTUM W CHUHTETHYECKOW OHMOJIOTHH, TaJCOHTOJIOTHH, DKOJIOTHH);
METOJAMH CaMOCTOSITEIBHOTO TPOBENECHHUS] OMOJIOTMYECKUX MCCIEIOBaHUNA B
naboparopun W B mpupojae (HaOMIOJeHHWE, U3MEpPEHUEe, OIKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIAJICHUE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEJIBHO HAaXOAWTh,
aHAJIM3UPOBATh U HCMOJB30BaTh OMOJOTHYECKYI0 HWH(OpPMAIMIO; TMOJIb30BaThCS
OMOJOTUYECKON TEPMUHOJIOTHEN W CHMBOJIUKOW, YCTAHABJIMBATh CBS3b MEXKIY
pa3BUTHEM  OWOJIOTMM W  COLMAIBbHO-DPKOHOMHYECKUMHU M IKOJOTHYECKUMU
npobyieMaMy 4elIOBEYECTBA; OLEHUBATh IOCIEACTBUSI CBOEU JESATEIBHOCTH I10
OTHOILIIEHUIO K OKpYy)Kallled NPUPOAHON cpene, COOCTBEHHOMY 3J0pPOBbIO U
3JI0POBBIO OKPY>KAOIIUX JIFOEH; 000CHOBBIBATH U COOJIIOIATh MEPHI MPO(UTAKTUKI
MH(DEKIMOHHBIX 3a00JIeBaHU, MpaBujia MOBEACHUS B MPUPOJE M OOECIEYEHUs
0e30MacHOCTH COOCTBEHHOW JKU3HEACSTENIBHOCTH B YPE3BBIYAMHBIX CHUTYaIUsAX
IPUPOAHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAyUHbIE
OTKPBITHS B 00J1aCTH OUOJIOTUH;

pa3BUTHE y 00YYaIOIIUXCS MHTEINIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
C TMpollecCe 3HAKOMCTBA C BBLIAIOUIMMUCS OTKPBITUSIMU M COBPEMEHHBIMU



UCCIIEIOBAaHUSIMH B OHOJIOTHH, peIIaeMble €10 NpodiieMaMu, METOI0JOoTHueH
OMOJIOTMYECKOTO UCCIIEI0OBAaHUs, IPOBEAECHUE SKCIEPUMEHTAIBHBIX UCCIIEA0BAHMIM,
penieHus: OMOJIOTUYECKUX 3a7ad MOJACTUPOBAaHUSA OHOJOTMYECKUX 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 PAIlMOHAILHOM
MPUPOAOTIOIH30BaHNHU (COOII0IEHNE TIPABUIT TOBEJICHUS B IPUPOJIE, OXPAHbI BUJIOB,
HKOCUCTEM, OHocdepbl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M  3II0POBbS
OKpyXXaromux Jrofed  (coOmiomeHuss Mep NpoPUIaKTUKKA — 3a00JIeBaHUM,
o0OecrieueHrne O€30MacHOCTH KU3HEACSITENBHOCTH B YPE3BBIYANHBIX CHUTYaIUAX
OPUPOAHOTO W  TEXHOIEHHOIO0  XapaKTepa) Ha OCHOBE  MCIHOJIb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUIB MOBCETHEBHOM KU3HU;

CO3JaHME  YCIOBUM  JJI1  OCO3HAHHOTO  BbIOOpa  OOy4YarOMIMMUCS
VHIMBU Ty AJIbBHOM oOpazoBaTeIbHON TPACKTOPUH, CIoCcoOCTBYIOIIEH
nocieaAyomemMy npodeccuoHaIbHOMY CaMOOIIPENEICHUIO, B COOTBETCTBHU C
WHIUBUTyAJIbHBIMU UHTEpPECaMH U MOTPEOHOCTSIMU PETHOHA.

Hucrtuminaa «buosiorus» BXOIUT B 00111€00pa30BaTeIbHBIN ITUKI U SBIISCTCS
00s3aTeNbHBIM  00I111€00pa30BaTENbHBIM  yUE€OHBIM TNPEAMETOM, H3Yy4aeTcs Ha
yIIyOJIEHHOM YPOBHE MAJIi €CTECTBEHHOHAYYHOro Mpo(duis Mo ClenuagbHOCTH
35.02.16 DOxkcruryatanusi ©U PEMOHT  CEIbCKOXO3SMCTBEHHONM TEXHUKU H
o0opy10BaHUS.

2 INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA JUCIHUIIJINHBI

OcBoeHue  cojaepkaHWs  AUCHUIUIMHBI  «buosorus»  oOecrneunBaeT
JTOCTIKCHHUE 00YUYaIOIUMHUCS CIICAYIOIINX PE3YIbTaTOB:

JUYHOCMHBIX

1) B chepe rpakaaHCKOro BOCIUTAHUS: CPOPMHUPOBAHHOCTh TPaskIaHCKOMN
MO3UIIMUA 00YyYaIoOMmEerocss 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 OMpPENEsATh COOCTBEHHYIO TMO3UIMIO MO OTHOIICHHUIO K SIBJICHUSIM
COBPEMCHHOW JKHU3HM M OOBSACHATH €€; YMEHHE YYHUTHIBATh B CBOUX JCHCTBHUAX
HEOOXOJMMOCTh  KOHCTPYKTHBHOTO  B3aUMOJICHCTBUS JIOACH ¢ pa3sHBIMH
yOCKICHUSAMH, KYyJbTYPHBIMH IICHHOCTSAMH M  COIMAJIBHBIM  ITOJIOKCHUEM;
TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBITOTHCHHUS YYEOHBIX,
MO3HABATEILHBIX W HCCIICOBATEIIBCKUX 3a/a4, YBKUTEIHLHOTO OTHOIICHHS K
MHEHHIO OINMMOHEHTOB MPU 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
HapoJy, YyBCTBA OTBETCTBEHHOCTH Iiepel PoamHON, ropaoctu 3a cBOM Kpau, CBOIO
Poauny, cBOMl s3BIK U KyJIbTYpYy, MPOILIOE U HACTOAIIEE MHOTOHAI[MOHAIBHOIO
Hapoja Poccuu; IeHHOCTHOE OTHOIIIEHHE 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 MPUPO/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 OIEHUBATh CHUTYallMl0 U TMPUHUMATh
OCO3HAaHHBIC PEIICHUs, OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH; OCO3HAHHE JMYHOTO BKJaJa B MOCTPOCHHE YCTOMYMBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOIICHHWE K CBOMUM POJUTENISIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEMEMHOM JKM3HMU B COOTBETCTBUM C
TpaJAuIUsIMU Hapo10B Poccuu;

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

5) B cdepe ¢usmyeckoro BOCHUTAHHSA: TOHUMaHUE W peaH3aIus
3I0pOBOTO M 0Oe30MacHoro ooOpa3a >XKU3HMU (3I0pOBOE TUTAHHUE, COOJIOJECHUE
TUTHCHUYECKUX MPAaBWJI U HOPM, COQTAHCHUPOBAHHBIN PEXKHUM 3aHATHUA W OTIbIXA,
peryispHas  ¢u3uyeckas  aKTUBHOCTb), OEpPEXKHOTO, OTBETCTBEHHOTO W
KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DHM3HUYECKOMY U TICHXHYECKOMY
3IOPOBBIO; TOHUMAHWE IEHHOCTH MPaBWJI WHIWBUIAYAIHHOTO M KOJIJICKTUBHOTO
0€3011acHOr0 MOBEIECHUSI B CUTYaLUsX, YTPOKAIOLIUX 37J0POBBI0 U XKU3HU JIIOZCH;
OCO3HAHHWE TIOCJIEJICTBUM W HENPUATUS BPEAHBIX TMPHUBBIYCK (yHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) B cdepe TpymoBOro 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 BOCIUTAHUS: KOJOTHUECKHU IEIecO00pa3HOe
OTHOIIGHWE K TpHUpPOJe KaK WCTOYHUKY IKM3HH Ha 3emiie, OCHOBe e&
CYIIIECTBOBAHMSI; TOBBIIIICHUE YPOBHS AKOJOTHYECKON KYJIbTYphl: MPUOOpPETEHUE



OMbITa TUIAHUPOBAHUSA TOCTYNKOB M OIIEHKM HX BO3MOXKHBIX MOCIEICTBUN s
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,
HAaIllpaBJICHHBIX HA COXPAHECHHE PABHOBECHUS B JKOCHUCTEMAaX, OXpPaHy BHUIOB,
IKOCUCTEM, Ouocdepsl); aKTUBHOE HENPUITHE JEHCTBUN, NPUHOCAIIUX BpE/
OKpYXarolel MPUPOJHON cpelle, YMEHHE NPOrHO3UPOBATH HEOJIArONPHUATHBIE
HKOJIOTHYECKUE TOCIEACTBUANIPEANPUHUMAEMBIX ACHUCTBUM U NMPEAOTBPAIIATh HX;
HaJIMYue Pa3BUTOrO 3KOJIOTHYECKOTO MBILIIEHUS, YKOJIOTUYECKOM KYJIbTYpPHbI, OIbITA
JESATEIbHOCTH 3KOJOTUYECKON HAIPABIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMHU
B IO3HABATEIIbHOM, KOMMYHHUKATUBHOW WM COLIMAJIBbHOW NPAKTUKE, TOTOBHOCTU K
YYaCTHIOB IPAKTUYECKOMN AEATEIIBHOCTU 3KOJIOTUYECKOM HAIPABICHHOCTH;

8) B cdepe meHHOCTM HAy4HOTO TIO3HaHUS: CHOPMHPOBAHHOCTH
MHPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH H
OOI1IeCTBEHHON MPAKTUKU, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE SI3IKOBOM
U YNTATEIIbCKOM KYyJNbTYpbl KaK CpPEICTBA B3AUMOACHCTBHUS MEXKIY JIOJbMH U
MO3HAHUS MHUPA; MOHUMAaHKUE celupUKU OMOJIOTUU KaK HayKHu, OCO3HAHUS €€ POJu
B (OpPMHUPOBAHUU PALIUOHATHHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEACTABICHUS 00 OKPYXKAIOIIEeM MHUpPE KaK O €IUHCTBE NPUPOJbI, YeIOBEKa U
oOIIecTBa, B TO3HAHWU MPUPOJTHBIX 3aKOHOMEPHOCTEH U PpEIICHUU MpoOIemM
COXpaHEHUs MPUPOTHOTO PABHOBECHS; YOCKAEHHOCTD B 3HAUMMOCTU OMOJIOTHH TSt
COBPEMEHHOW LMBUJIU3AIUMU: O0ECIIEUCHHs] HOBOTO YPOBHS Pa3BUTHUSI MEIUIIUHBI,
CO3/IJaHUE TIEPCIEKTUBHBIX OMOTEXHOJOTHUM, CIOCOOHBIX peliaTh pPecypcHbIE
npoOJjieMbl pa3BUTHUSL 4YEJIOBEYECTBA, MOWCKA MyTeW BBIXOJA U3 TJI00ATBHBIX
HKOJIOTUUECKUX TPoOJieM U O0eCleueHus] Nepexo/lak YCTOMYHMBOMY  Pa3BUTHIO,
pallMOHAIbHOMY MCIOJIb30BAHUIO TPUPOJHBIX PECYpPCOBU (POPMHUPOBAHUIO HOBBIX
CTaHJApPTOB KU3HU; 3aUHTEPECOBAHHOCTh B MOJYYCHUU OUOJOTUYECKUX 3HAHUU B
IEJSX 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 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX
(akTOB W HUMEIOUIUXCS JAHHBIX C IIEJbI0 TOJYYEHUSI JIOCTOBEPHBIX BBLIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEILHO UCIOJIH30BaTh OMOJIOTMYECKUE 3HAHUSI IJIs1 PELICHUSI
npoOJjieM B peaJIbHBIX J>KMU3HEHHBIX CUTYallUsSIX; OCO3HaHUE IIEHHOCTH Hay4dyHOMU
JEeSITEIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOCKTHYID U HCCIEIOBATEIbCKYIO
NEATEeIbHOCTh WHIWBHUAYaJbHO W B TPYIINE, TOTOBHOCTh U CHOCOOHOCTH K
HEMPEPhIBHOMY OOpa30BaHUI0O W CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJIYYECHHIO
HOBBIX 3HaHHM MO0 OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.



MemanpeomMenmHbIXx.

MertanpenmerHble pe3yabTaThl OCBOCHHUs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYUMble i1 (OPMHUPOBAHMS MHPOBO33PEHUS OOYUAIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIpEAMETHBIC) OOIICHAYYHbIE MOHSATHUSA, OTpaKarouue
IEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M chnenuduKy MeTOAOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DPHEPrus, sIBJICHHUE, MpolLece,
CUCTEMa, Hay4yHbIH (akT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHNe, HAOMI0ACHIE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAIbHbIE
yuyeOHble JAeicTBusl (TO3HABATENbHbIE, KOMMYHHKATUBHBIC, PETYJISATUBHBIC),
oOecrnieunBaromue GopmMupoBanne (HyHKIMOHATLHON MPAMOTHOCTH U COLIMAJILHOM
KOMIETCHIIMM OOY4YaloIIUXCs;  CHOCOOHOCTh  OOYYArOIIMXCS — MCIOJb30BaTh
OCBOEHHBIE MEXIUCUUIUTMHAPHBIC, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIbHBIC
y4eOHBbIE IEMCTBUSAB [T03HABATEIBHON U COLMAIIBHON MPAKTHKE.

1) ©0a3oBbIC JIOTMYECKHE JCUCTBUS: CaMOCTOSTEIBHO (OPMYJIHPOBATH WU
aKTyaTu3UpOBaTh MPOOJIEMYy, paccMaTpuBaTh €€ BCECTOPOHHE; MCIOIb30BATh MPHU
OCBOCHUU 3HAHHI MPUEMBI IOTHYECKOTO MBINIJICHHS (aHAIN3a, CHHTE3a, CPAaBHEHUS,
Kiaccudukanuu, o0000IIeHHs), PACKPbIBATh CMBICT OHUOJIOTHYECKUX TMOHSATUH
(BBIIETSATh WX XapaKTepHbIE 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 O0BICHEHUS (PAKTOB U SIBIICHUN KUBOH
IPUPOBI;, CTPOUTH JIOTHYECKUE PACCYKACHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEYMS] B PaCCMATPUBAEMBIX
SBJIICHUSIX, (OPMYJTUPOBATh BBIBOJBI M 3aKIIOYCHHS; TPHUMEHSITH CXEMHO-
MOJIeJIbHBIE CPENICTBA JJIsl MIPEICTABICHUS CYIIIECTBCHHBIX CBS3€l M OTHOIICHUHN B
H3y4yaeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a TaKXe MPOTUBOPEUUN pa3HOTO pOJa,
BBISIBJICHHBIX B Pa3IMYHBIX MH(OPMAIMOHHBIX MCTOYHHMKAX; pa3padaThiBaTh IJIaH
pemieHuss TpoOIeMbl C Yy4E€TOM aHajdM3a MMEIOIIUXCS MaTepHAbHBIX U
HEMaTepUaIbHBIX PECYpCOB; BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTH, OLIEHUBATH
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 HCCICIOBATCIbCKUE JCHCTBHUS: BIAaJCTh 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 TOJMYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINU, TPEOOPA30BAHUI0 U MPUMEHEHHUIO B YYCOHBIX CHTYyaIlUsX, B TOM
qHCIie TIPU CO3JIaHUU YyUEOHBIX M COIMATBHBIX MPOEKTOB; (OPMUPOBATH HAYYHBIN
TUTT MBIIIJICHUS, BIIAJICTh HAYYHOW TEPMHUHOJIOTHECH, KIIFOUEBBIMUA TIOHATHSIMH U
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€ PEUICHHUs 3aJadyd pe3yNbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX; 1aBaTh OLIEHKY HOBBIM CHUTYyallMsIM, OLIEHMBAaTh NMPUOOPETEHHBIN OIBIT;
OCYILECTBIIATH 1I€JICHAIIPABJICHHBIN MOMCK NIEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBUS
B IPO()ECCUOHATIBHYIO CPEY; YMETh MEPEHOCUTDH 3HAHUS B

[IO3HABATEJIbHYI0 U IPAKTHYECKYI0  00JIacTH KU3HEEs-
TENbHOCTH; YMETh WHTETPUPOBATh 3HAHUS M3 Pa3HbIX IMPEAMETHBIX OO0JacTew;
BBIIBUTaTh HOBBIE UJIEH, IPEAJIaraTh OPUTMHAIBHBIE IOJXO/bl U PEIICHUS, CTABUTh
po0JIeMbl U 33[]a4H, AOMYCKAIOIINe albTePHATUBHBIC PEIICHUS.

3) paborta ¢ mH(poOpMAaIUE: OPUEHTHPOBATECA B PA3IMYHBIX MCTOYHUKAX
uHpopmaruu (TeKCTe Yy4eOHOTO TMOCOOWs, HAyYHO-TIOMYJISIPHOW JIMTEpaType,
OMOJIOTHUECKUX CJIOBApSAX W CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHamu3upoBaTh HWH(OOpPMALUIO pa3IMYHBIX BHAOB U  (popm
MPEICTaBICHUS, KPUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTHH HETIPOTUBOPEUNBOCTH;
(GopMyIMpOBaTh 3alIPOCHl U MIPUMEHSATH Pa3IMUHble METObI IPU MIOUCKE U O0TOOpE
Ouonornueckoi MH(popmanuu, HEOOXOAMMOM ISl BBIIIOJIHEHUS Y4YeOHBIX 3ajad;
npuoOperaTb  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 JIPYrO€); UCHOIb30BaTh HAyUHBIHN SI3bIK B KQUE€CTBE CPEJCTBA
npu pabore ¢ OHOJIOrMYECKOW HHpOpMaluen:  HPUMEHATh XUMHUYECKUE,
du3MUecKue W MaTeMaTHYeCKHE 3HAKW U CHMBOJIBI, (OpMmysibl, abOpeBuatypy,
HOMEHKJIATypy, HCIOIB30BaTh H TpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE
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
npearaeMou 3aaur, y4MThIBaTh MHTEPECH! U COTNIACOBAHHOCTh 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 ¥ WHIWBUIYAIbHONU paOOTHI MPU PEUICHUU OUOJIOTHYECKOM MPOOIIeMBI,




00OCHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHS] TPYHIOBBIX (OPM B3aUMOJCHCTBUS
OpU pelIeHuU Y4yeOHOM 3ajaud; BBHIOMpPATh TEMATUKY M METOJbl COBMECTHBIX
JNEUCTBUA C Y4Y4E€TOM OOIIMX HHTEPECOB M BO3MOXXHOCTEH KaXJOro 4JICHa
KOJJICKTHBA; MPUHUMATh L€ COBMECTHOM JEsTETbHOCTH, OPraHW30BBIBATH U
KOOPAWHUPOBATh JNEUCTBUS MO €€ JOCTIKEHHIO: COCTAaBJIATh IUIAH JEHCTBUH,
pacmpeneisTh poiad C Y4€TOM MHEHHH YYaCTHHMKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOHM palOThI; OIIEHWBATh KaueCTBO CBOETO BKJAJa M KaKJIOrO YYaCTHUKA
KOMaH[bl B OOIIMKpE3yNIbTaT MO pa3paboTaHHBIM KPUTEPHUSAM; IpeularaTb HOBBIC
IPOEKTHI, OLIEHUBATh MJIEH C TO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOM
3HAYMMOCTH; OCYIIECTBIISTH MIO3UTUBHOE CTPATETUYECKOE MMOBEICHUE B PA3IIMYHBIX
CUTYaIUsIX, IPOSABIISATH TBOPUYECTBO U BOOOpaKEHHUE, OBITH MHUIIMATUBHBIM.

OBaIcHUE YHUBEPCATbHBIMU PErYISATUBHBIMU ACHCTBUSMH:

1) camoopraHuzamus: HUCHOJB30BaTh  OWOJNIOTUYECKHE 3HAHHS  JUIS
BBISIBJICHUS TMPOOJIEM W HUX PEIICHHUS B XKU3HEHHBIX M Y4YEOHBIX CHUTyalUsX;
BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUM IIEJIEBBIE U CMBICIOBBIE YCTAHOBKHU
B CBOMX JECHCTBHUAX M INOCTYNKaX II0 OTHOLICHUIO K JKUBOW IPUPOJE, CBOEMY
3I0POBBI0 W 3J0POBBIO  OKPYXKAIOIIMX;  CAMOCTOSTENBHO  OCYLIECTBISATH
NO3HABATEJIbHYIO JI€ATEIbHOCTD, BBISIBISITH IPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 33/1a4d B 00pa30BaATEIbHON JIEATEIBHOCTH U KU3HEHHBIX CUTYaLUsX;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs MPOOJIeMbl C y4ETOM HMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEM M NPEANOUYTEHUH; JaBaTh OLIEHKY HOBBIM
CUTyallusIM; pACIIUPATh paMKHd Y4YEeOHOro mpeaMeTra Ha OCHOBE JIMYHBIX
NPEeANoYTEeHUI; J1eJaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHUPOBATH €ro, OpaTh
OTBETCTBEHHOCTbH 32 PELICHHUE; OLEHUBATh NPUOOPETEHHBIN OIBIT; CIIOCOOCTBOBAThH
(GOpMHPOBAHUIO U TIPOSIBICHUIO IIUPOKON 3PYIHULMH B Pa3HbIX00JIACTAX 3HAHUM,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBINA U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb: JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBBI
B JI€ATEJIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM; BIAJETh HaBbIKAMHU
MO3HABaTEIbHON pe(JIeKCMM KaK OCO3HAaHHMS COBEpIIAGMBIX JEHCTBUH U
MBICJIUTEJIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCHOJIb30BATh PUEMBI
peduiekcuu A OUEHKU CUTyalliH, BbIOOpa BEPHOI'O pEIICHHUS; YMETh OLIEHUBATh
PUCKH Y CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHHYKEHHIO; [IPUHUMATh MOTHUBBI
Y apTyMEHTBI JPYTUX [IPU aHAJIU3E PE3YJIbTAaTOB JIESATEIIbHOCTH;

3) npuHATHS ceOsl U APYTUX: IPUHUMATh CeOsl, MOHMMast CBOU HEIOCTATKH U
JIOCTOMHCTBA; NIPUHUMATh MOTUBBI U apTYMEHThI APYTHX MPU aHAIU3€E Pe3yJbTaTOB
NesATEeIbHOCTH; TPU3HABATh CBOE MPABO U MPaBO APYIMX Ha OIIMOKHU; pa3BUBATH
CIIOCOOHOCTH MOHUMATh MUP C MO3UILIMH JPYTOro YeJ0BEKa.

npeoMemHuIX:

[IpeameTHbIe pe3ysbTaThl OCBOEHUSA COAEp)KaHUA y4eOHOTO TMpeaMera
«buonorusi» Ha yriayOJI€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECHedYeHHe
npo@uibHOro OOy4YeHHMs CTapIIeKJIacCCHUKOB Ouonoruu. OHHM  BKIIIOYAIOT:
cneurduueckue A1 OMOJIOrMMHAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUNA MO
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OCBOEHUIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUU, BUABI ACSITEILHOCTU IO
MOJTyYEHHUIO HOBBIX 3HAHUHM M UX MPUMEHEHUIO B Pa3jIMUYHBIX y4eOHBIX, a TaKKe B
peanbHbIX >KMU3HEHHBIX cHUTyauusx. lIpenMerHble pe3ynbTaThl MPEACTABICHBI 1O
roJilaM U3y4eHus

[IpenmeTHBIE pe3ynbTaThl JOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUW O MECT€ U poJM OWUOJIOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHMM ECTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPUPOABI U  pEHIeHHH MNpoOJeM  palMOHaIbHOIO
IPUPOJIONIOIB30BAHUS, O BKIIAJE POCCUHCKUX U 3apyOe’HBIX YUYEHBIX B pa3BUTHE
OHOJIOTHH,

chOpPMUPOBAHHOCTh 3HAHUW O MECT€ U poJM OWOJOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH
KApTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPO/IbI U PEILIEHUH YKOJIOTHYECKUX MTPOOIeM
YeJloBeuecTBa, a  TakkKe B pEHIeHMHM  BOIPOCOB  PALMOHAIBHOTO
IPUPOAOIIOIb30BAHUS, U B (POPMUPOBAHUMLIEHHOCTHOTO OTHOLIEHUSA K MPUPOJE,
OOILIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUXU 3apyOe’KHBIX YUEHBIX-OHOIOTOB B
pa3BuUTHE OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OMOJOrMYECKMX 3HaHHWM, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIAraole OHOJOTUYECKHE TEPMUHBI M MOHATHS (KU3Hb, KJIETKa,
OpraHu3M, METa0OJM3M, TOMEOCTa3, CaMOpETyJsilus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUMBOCTb, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPUU
(xnetounast TeopusaT. [lIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHasi Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H.M. BaBuioBa — o0 1eHTpax
MHOT000pa3us U MPOUCXOXKACHHS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
NOTOMKOB TIE€PBOT0 MOKOJIEHUS, PACIICIIEHUs, YUCTOTHI T'aMET, HE3aBUCHUMOIO
HacienoBanust [. MeHaens, TOMOJIOTUYECKHX PANOB B  HACJIEACTBEHHOU
n3meHunBoctd H.W. BaBunosa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAYYHOIO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEAOBAHMAX JKUBBIX OOBEKTOB (ONHCAaHHUE, W3MEPEHUE,
HaOJI0ICHUE, DKCIIEPUMEHT);

YMEHHUE BBIIEIATH CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KIIETOK POKAPUOTH
JYKapuoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIE
OaxkTepuit, rpuOOB, pacTEHUIl, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pACTEHHH, KUBOTHBIX, YEJOBEKA, ITPOLIECCOB IKU3HEAEITEIBHOCTH,
IPOTEKAIOLIMXB OpraHU3Max pacTeHUM, KUBOTHBIX W UEJIOBEKa, OMOJIOTMYECKHX
poleccoB: oOMeHa

BeILECTB (META00JIU3M), MPEBPALIEHUSI SHEPTUH, OPOKEHUS, AaBTOTPOPHOr0 U
reTepoTpo(HOro TUMOB MUTaHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHe3a, 3MOpUOreHe3a, MOCTAMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUYAIbHOTO Pa3BUTHSl OpraHu3Ma (OHTOreHe3a), B3aUMOJEWUCTBHS TEHOB,
reTepo3nca, MCKYCCTBEHHOI0 0TOOpa;

YMEHHUE YCTaHABJIMBATh B3aWMOCBS3M MEX]Yy OpPraHOMJAAMH KIETKH U HUX
(GYHKIUSAMHU, CTPOGHUEM KIIETOK pa3HbIX TKaHEW W MX (QYHKIUSIMH, MEXIY
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OpraHamMy U CHUCTEMaMU OpPraHOB y pACTEHUM, >KUBOTHBIX W YEJIOBEKA U HUX
GYHKIHUSIME, MEXAY CHCTEMaMHU OPTaHOB U UX (DYHKIUSAMU, MKy dTaraMu oOMeHa
BEILIECTB, ATAllaMH KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IIUKIJIOB OPraHU3MOB, dTalaMu
AMOPHUOHATILHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTUNOM, (PEHOTUIIOM U (aKTOpamMu
Cpellbl OOUTaHUs;

yMEHHUE BIAJETh CHUCTEMOW OHOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET
ONpENeNeHUs] W TOHHMAHHE CYIIHOCTH OCHOBOIMOJATAONMX OHOJOTUYECKUX
TEPMUHOB U TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHUOJIOTHYECKHE TEOPHH
(aBomroniionHas Teopus Y. JlapBuHa, CUHTETUYECKAss TEOPUsI SBOJIOLUU), YUCHUS
(A.H. CeBepuioBa —0 myTsAX W HampaBlieHUsx sBoitouuu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (TeHeTHmueckoro paBHoBecus JIx. Xapaum u B. BaiinOepra,
3apojsiieBoro  cxojactea K.M. bspa), npaBuna (munumyma 1. JluOuxa,
AKOJIOTMUECKON MHUpaMuAbl 3HEpPruM), rumnoresbl (runoreza «vupa PHK» V.
['unGepra);

YMEHHME BIJIaJIecTh ~ OCHOBHBIMH  METOJaMHM  HAy4HOTO  ITO3HAHWS,
UCIIOJIb3YEMbIMUB OMOJIOTUYECKUX HCCIIEAOBAHUSAX KUBBIX OOBEKTOB U SKOCHUCTEM
(omucanue, U3MEpeHHe, HAONIOJCHHE, DKCIEPUMEHT), CIOCOOaMHU BBISABJICHHS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUN B IPUPOJE;

YMEHHUE BBIJCISATh CYIIECTBEHHbIC IPU3HAKU: BHJOB, OHOTEOIEHO30B,
DKOCUCTEM M OHoc]epbl, CTaOMIM3UPYIONIIETO, IBUXKYILIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, aAJJIONMATPUYECKOTO U CUMIIATPUUECKOT0 BUI000pa30BaHus,
BIUSHUAS  JIBIDKYIIMX ~ CHJI  DBOJIIOIMM  HAa  TeHO(QOHA  TOMYJISIUU,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie

oOWTaHUsl, YepEIOBAHUSI HANPaBJICHUNM ABOJIOLNH, KPYTOBOPOTA BEILIECTB U
MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTAHABIMBAaTh B3aWMOCBS3M MEXIy MpollecCaMu SBOJIOINH,
JBIDKYIIMUMH CUJIAaMU aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PAa3JIUYHBIX IKOCHUCTEM H
MPUCIIOCOOJICHUSIMUK HUM OPTaHU3MOB,;

YMEHHME  BBISIBISITH  OTJIMUUTENIbHBICE  TPU3HAKA  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHMWs, aOMOTHUYECKUX M OHMOTHYCCKHUX
KOMITOHEHTOB  DKOCHUCTEM, B3aUMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE HCMOJIb30BaTh COOTBETCTBYIOIINE AaPTYMEHTHI, OHUOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY [IJIsl IOKA3aTEIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIN, B3aUMOCBS3M OPTAaHU3MOB U CPEJlbl OOUTAHUs, CAMHCTBA
YeJI0BEYECKHUX Pac, HEOOXOIMMOCTU COXPaHEHHSI MHOTOOOpa3usi BUJOB U SKOCUCTEM
KaK yCJIOBUSI COCYIIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTRA;

yMEHHUE peliaTh OUOJIOTUUECKUE 3aa4M, BBISIBISTH MPUUYUHHO-CIICJICTBCHHBIC
CBSI3U MEXYy MCCIEAYEeMbIMU OHOJIOTHYECKUMHU TPOIECCaMH U SIBIICHUSIMU,
JIeJIaTh BBIBOJIbI M IPOTHO3BI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBISBIIATh OTJIWYUTEIbHBIC TPU3HAKU >KUBBIX CUCTEM, B TOM YHCIIC
pacTeHMH, )KUBOTHBIX U YEJIOBEKa;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOIIUE AaApPTyMEHTHI, OHWOJIOTHYECKYIO
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TEPMHUHOJIOTHIO M CHUMBOJIUKY JJIsl JOKa3aTeIbCTBA POJICTBA OPTaHHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE pelIaTh OMOJOTHYECKUE 33/1a4H, BBIABISATH TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIy MCCIEyeMbIMH OHOJOTHYECKUMU TMPOLIECCAMU U SIBJICHUSIMH,
JienaTh BBIBOJIBI U MPOTHO3BI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

yYMEHHUE BBIMIOJIHATH J1a0OpaTOpHBIE M IMpaKTUYeCKHe paldoThl, COOJIOAATH
MpaBUJIa MpU padboTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PY/I0BAHHUEM;

YMEHHUE BBIJBUraTh THUIOTE3bl, TMPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpencrtBamu, (GopMylnupys 1ellb HCCIEJOBaHUS, aHAIM3UPOBATh MOJYyUYCHHbIE
pe3ynbTaThl U JAENaThbBBIBOIBI;

YMEHHE y4acTBOBaTh B Y4€OHO-UCCIEIOBATEILCKON paboTe 1Mo OMoJioruw,
OKOJIOTUM U MEJIMIIMHE, TPOBOJMMOI Ha 0a3e IMIKOJbHBIX HAY4YHBIX OOIIECTB, U
nyOIMYHOTIPECTABIATH OMyYEHHBIEC PE3YIbTaThl HA YUEHUYECKIX KOH(PEPEHIIUAX;

YMEHHE OIICHWBATh JTUYECKHE aCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTv OMONOTHH U METUITUHBI (KJIOHUPOBAaHKE, HCKYCCTBEHHOE OTLIOI0TBOPEHHE,
HaIpaBICHHOCU3MEHEHHE TEHOMA U CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYUIECTBIJIATh OCO3HAHHBI BBIOOp Oyayied mpodecCHOoHaIbHOU
JEATEILHOCTH B 00JIaCTH OMOJIOTUU, MEIUIIUHBI, OMOTEXHOJIOTHUH, BETEPUHAPUU,
CEJIbCKOTO XO3SIMCTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YIIIYOJIATh MO3HABATEIIbHBIN
UHTEpEC, HalpaBJICHHbIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuuu
OpOAODKEHHE  OMOJIOTMYECKOTO  00pa3oBaHUsl B YUPEXKIEHUSX  CPEIHEro
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

Y2yOneHHblil yposeHs

Wzyuenne ydeOHOro mpeamera «buonorusy» Ha yriay0JeHHOM YpPOBHe
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYAIOIIMXCA K MOCIEAYIOIMEMY IOTYYCHHIO
Ononornyeckoro  oOpa3oBaHuMs B By3aX UM OpraHu3alUsix  CpEIHEro
npodeccnoHanbHOro 006pasoBanus. OCHOBY €ro COACPKaHHs COCTaBISET cCHUCTEMa
OMONOTMYECKUX  3HAHWW, TIOJYYEHHBIX TPU  HM3YYCHHUH  OOyUYaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX PAa3/IeNOB OMOJIOTUM HAa YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus B B KOJUICIKE JTH 3HAHUS TMOJy4yaloT pa3BUTHE. Tak,
paCIIMPEHbI U YTIIyOJICHB OMOJIOTHYECKUE 3HAHUS O PACTEHUSIX, )KUBOTHBIX, TpHUOax,
OakTepusix, OpraHM3Me  4YeJOBeKa, OOIMUX  3aKOHOMEPHOCTSX  KHU3HH,
JIOTIOJTHUTEIHHO BKJIFOYEHBI OUOJIOTHYECKUE CBEICHUSTPUKIAIHOTO U TTOMCKOBOTO
XapakTepa, KOTOpPhle MOXKHO MCIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke WHTErpanus OHOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSMHU, TOJYYCHHBIMA OOYYAIONTUMHUCS TIPU H3YYCHHUH
(bU3UKY, XUMHUH, TeoTrpaduu U MAaTEMATUKH.

3 COAEP) KAHUE INCHUITJINHBI
buosorus kak Hayka
CoBpeMmeHHass OuoJOTHsSI — KOMIUIEKCHas Hayka. Kparkas HUCTOpUsS pa3BUTHS
ouosiornu.  buonormyeckue  HaykKMu M H3ydyaeMble ~ UMH  TPOOJIEMBI.
@OyHaaMEHTalbHbIE, MPUKJIAJHBIE MW TIOWCKOBBIE HAYYHBIC MCCJIEIOBAHUSA B
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OMOJIOTUH.

3HadyeHne Owonoruu B (HOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [Ipodeccun, cBsizaHHble ¢ OWoOOTHEH. 3HAaYeHUE OMOJOTHUU B
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIIbCKOM XO34MCTBE,
MIPOMBIIICHHOCTH, OXPAHE IPUPOIBI.

7KuBble cucTeMbl M X H3Y4YeHHE

JKuBble cucTeMbI Kak MpeAMET u3yueHus Ouosioruu. CBONCTBA )KUBBIX CUCTEM:
€IUHCTBO XUMHUYECKOTO COCTaBa, IUCKPETHOCTh M ILEJIOCTHOCTb, CI0XHOCTh M
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALINS,
CaMOBOCIIPOU3BENEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHu3allvi KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJI€TOYHBIA, TKAHEBBIN,
OpraHU3MEHHbIN, TOMYJISIIMOHHO-BUAOBOM, SKOCUCTEMHBIN (OMOT€O1ICHOTUYECKHU ),
onocdepnsrit. [Iporeccrl, mporucxoasiye B )KUBBIX cucTeMaxX. OCHOBHBIC TPU3HAKU
»*uBoro. XKu3Hb kak (popMa cyiiecTBOBaHUs MaTepuu. Hayku, nzydaroimine >KuBbie
CHUCTEMBbI Ha Pa3HBIX YPOBHIX OpraHU3aIluu.

N3yuyenue »xuBbBIX cucTeM. Meroasl Ouonormyeckod Hayku. HaOmtonenue,
U3MEPEHUE, SKCIIEPUMEHT, CHUCTeMaTu3alus, MetaaHanus. [loHarrue o 3aBUCUMOIL

W He3aBUCUMOM mepeMmeHHO#. [lnaHupoBanme skcnepumenta. [loctanoBka u
npoBepka runore3. HyneBas runote3a. [lonarue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdyeckux ngaHHbIX. OIllEHKa JIOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaroB. IIpuymHBI HCKa)K€HHsSI PE3yIbTATOB 3KclepuMeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

buoJsiorus kieTrku

Kinetka — cTpyKTypHO-(pyHKIIMOHAJIbHAS €IUHUIIA KUBOTO. VICTOpUST OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. lllBann, M.
[Ineitnen,P. BupxoB). OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOU KJIETOUHON TEOPHH.

Metoasl  MOJEKYJSIpHOM W KJIETOYHOM  OWOJOTHMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31ekTpodope3, METOJ MEYEHBIX aTOMOB, AU(epeHInanbHOe
HEHTPU(PYTUpPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @urkcuposanHvix
K1emoK. DNEKTPOHHAss MUKpocKomnusi. Kongokanvnas mukpockonus. BumanvHoe
(npudicuznenHoe) uzyueHue Kiemox.

XuMu4ecKasi OpraHu3anus KJIeTKu

XUMHUYECKHM COCTaB KIETKH. Makpo-, MHUKpPO- M YJIbTPAMUKPOIIEMEHTHI.
Boga u €€ poJib Kak pacTBOPUTEIS, PEareHTa, y4acTue B CTPYKTYPUPOBAHHUU KIIETKH,
Terioperysiiuu. MuHepaabHbIe BEIIECTBA KIETKH, UX Ouosiornueckasi poiib. Poib
KaTMOHOB Y aHMOHOB B KJIETKE.

OpraHnueckne BEIIECTBA KIETKUA. buomormyeckue mnoauMmepsl. benkw.
AMUWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OelKOBOM MoJiekysbl. [lepBuuHas
CTpyKTypa Oelika, TeNTUHAas CBsI3b. BTopuyHas, TpeTW4Has, YeTBEPTUYHAS
cTpyktypbl. Jlenatypauus. CBoiictBa OenkoB. Kraccudukanus  Oenkos.
buonoruueckue GpyHkuuu 6enxkoB. [Ipuonsi.

Yraepoasl. MoHOCaxapuabl, AUcaxapuibl, OJUTOCAXapUIbl U TMOIUCAXAPHUIBI.
OO0mmii mimaH CTPOeHUS U (PU3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
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buonornyeckue QpyHKITUN yrIeBOIOB.

Jlumunel. 'mapodunbHo-TUapOdOoOHBIE cBOMcTBA. Knaccudukanus Iumuaos.
Tpurmunepunbl, Gochonumuapl, BOCKH, CTEpouabl. buomormdeckue QyHKINN
aunuaoB. OO1IMe cBOMCTBA OMOJIOTMUECKUX MEMOpPAH — TEKy4eCTh, CIIOCOOHOCTD K
caM03aMbIKaHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JJHK u PHK. CrTpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommuiementapHoctd. [lpaBuno Yapradda. Crpykrypa
JAHK — nBoitnas cniupans. MectoHaxoxaenue u ouonornueckue ¢pyukmuu JJHK.
Buael PHK. ®yukunu PHK B kiieTke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B MoJiekysie ATO.
buonornueckue ¢pynkuun AT®. BoccTaHOBIIEHHBIE TEPEHOCYUKH, UX (PYHKIUU B
KIetke. [pyeue nyxneosuompugochamor (HT®). CexsenupoBanne JJHK. Memoow
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

Crtpoenue u QyHKIIUM KJIETKH

Tumnbl  KJIETOK: JyKapuoTHYeCKass W  mOpokapuotudeckas. CTpyKTypHO-
(yHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTnueckoi kietku. KierouHas cteHka Oaktepui u apxei.
Oco0OeHHOCTH CTpOeHUs TreTepoTpodHOl W aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Crpoenrie U (HyHKIIMOHUPOBAHUE dyKapHOTUUYECKOW KieTku. I[lnazmarnueckas
MeMOpaHa (masmaiieMma). CTpykTypa Ila3MaTuueckod MeMmOpaHbl. TpaHcmopT
BEII[ECTB Yepe3 IJIa3MaTHUEeCKyI0 MeMOpaHy: naccuBHbIN (nuddy3us, ooneryéHHas
muddy3us), akTUBHBIN (MEPBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPAHCIOPT).
[Tomynponumaemocts MeMOpanbl. PaboTa HaTpHii-KaIMeBOro Hacoca. JHIOIMUTO3:
MUHOLUTO3, (haronurto3. Dk3ouuto3. Kierounas crenka. Ctpykrypa v (QyHKIUU
KJIETOYHOM CTEHKH PacTEHUM, TpruOOB.

[utomna3zma. [{uto3ons. Lutockener. JIBukeHue nurtormiasmbl. (OpraHouabl
kjeTkr. OgHOMeMOpaHHbIe OpraHOMIbI KIIETKH: dHAomIa3MaTruueckas cetb (JI1C),
anmapat ['oiapmkKu, JU30COMBI, HMX CTpoeHHMe © (yHKuuUU. B3auMocBs3b
OJIHOMEMOPAHHBIX OPTraHOUJOB KieTKH. CTpOeHHE TPaHYJSIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus 6eaxos ¢ IIIC. Cunre3 pactBopuMbix OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyJIsipHbIN) HI0TUIA3MATUYECKUN PETUKYITYM.
Cekperopras pyHkuus ammapara ['onbmku.  Moouguxkayus 6enxoe 6 annapame
Tonvoorcu. Copmuposxka 6Oenkos ¢ annapame I onvodcu. TpaHCIOPT BEIISCTB B
KieTke. Bakyonu pacturenbHbIX KieToK. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMILI  KJIETKH:  MUTOXOHJPWUU,  ILJIACTUJIBI.
IIpoucxoorcoenue mumoxonopuii u naacmuo. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CtpoeHne W (QyHKIMH MUTOXOHJpUW W TuiacTui. llepBuunsle,
BTOPUYHBIC U CIOXKHBIC MIACTUIBI (POTOCUHTEIUPYIOIIUX YKAPHUOT. XIJIOPOTIACTHI,
XPOMOILIACTHI, JIEMKOTIACTHI BHICILIMXPACTECHUM.

HememOpanubie opranousl kietku CrpoeHne W (PYHKIIMU HeMeMOpaHHBIX
OpraHOHUI0B KJICTKH. PuGocomsl. IIpomesrcymounvle Qunamenmol.
MukpodunameHTsl. AxmuHosble Mukpoguiamernmsi. MBIIIEYHBIE  KIETKH.
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Axmunogvle KoMnoHeHmuvl Hemblueunbix Kiemox. MukpoTpyOouku. Kierounsrii
ueHtp. CrpoeHue U JBHXKEHUE JKT'YTUKOB U pPEeCHUYEK. MUKPOTPpyOOUKH
muTorasMel.  Llentpuons. benku, accoyuupoeanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvie benxu.

Anpo. ObGonouka szpa, XpOMaTUH, KapuoIUIa3Ma, SIAPBIIIKH, UX CTPOCHHUE U
bynkuuu. SnepHeiii O0enkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHHE
XpoMocoM B uHTepdazHOM szpe. yxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. JluHamuka s0epHou o006010uKu 6 mumosze. Hoephbiii
MPAHCcnopm.

Knerounsie BritoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK JYKAPUOT
(pacTUTENBHOM, ) KUBOTHOM, TPUOHON).

OOMeH BeliecTB M NPpeBpallleHNe JHEPTIUH B KJIeTKe

AccuMUISIIMS ¥ IUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl ooMeHa
BEILIECTB: aBTOTPOGHBIN U TeTepOoTpOodHBIA. YYacTue KHUCIOpOJa B OOMEHHBIX
npoleccax. JHepreTuyeckoe obOecnedueHue KiIeTku: mnpeBpauieHue AT B
oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep peakuuil KIETOYHOTO
Merabonu3ma. DepMeHTh, UX CTpPOEHUE, CBONCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTiinuns QepMEHTOB OT HEOPTraHWYECKHUX KaTalu3aTopoB. beiku-
aKTUBATOPhl W OEJIKU-MHTUOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (DEPMEHTATHBHBIX
peakIuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHHTE3 OpPraHUYECKUX BeElIeCTB B  KieTke. DOTOCUHTES.
AHokcuzenHbvlli U oKcuceHHbl Gomocunmes y oaxmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeaKyuoHHo20 yeHmpa. Poib XJIOpOIIacToB B MPOIECCE
dorocunTe3a. CBetoBast u TeMHOBast (ha3wl. Pomoodvixanue, Cs., Cs. u CAM-munut
gdomocunmesa. IIpogykTuBHOCTh poTOCUHTE3a. BiinsiHue pa3znuuHbix (aKTOPOB Ha
CKOpOCTh (hoTocHHTE3a. 3HaueHue (OTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEMOCUHTETUKOB: HUTPUDULIMPYIOLINE
OakTepuu, Keje300aKTepuu, CepoOaKTepHUH, BOIOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHadpoOHble opranu3Mmbl. Buabl Opokenus. [IpomaykTel OpoKeHHS W UX
UCIIOJIb30BAHUE YETOBEKOM. AHA’POOHBIE MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. DTambl YJHEPreTUYecKoro oomeHa. IloaroroBuTenbHbIN
sTamn. ['mukonu3 — 6eCKUCIOPOAHOE PaCHICTNIEHUE TITFOKO3bI.

buonornueckoe OKHUCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpHIIB
npolieccax Ononorudeckoro okucienud. Lluknuyeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Iuepeus membpanno2o 2paduenma npomonos. Cunmes
ATD:

paboma npomonnou ATD-cunmaszwvi. [lpeumyiiecTBa a3poOHOro Myt oOMeHa
BellECTBIIEpe]] aHAPOOHBIM. DPPEKTUBHOCTHh SJHEPIETUUECKOTO OOMEHA.

HacaeacrBennasi uHGopManus U peajn3anms €€ B KJIeTKe

Peakuun maTpudHoro cuHte3a. [IpUHIUMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanu3anius HaciencTBeHHON nHpopManmu. ['eHeTHmuecKuit
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KOI, ero csoucrBa. Tpanckpunumss — wmarpuunbeli cuHTe3 PHK. IIpunnmmnsr
TPAHCKPUIILIMU: KOMIJIEMEHTAPHOCTh, AHTUIAPAILIENBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsauust u e€ stansl. Yyactue tpancnoptbix PHK B OnocunTese Oenka.
VYcnoBusi 6uocunTe3a Oenka. KomupoBanue amuHokucioT. Ponb pubGocom B
OouocuHTe3e Oernka.

Cogpemennvie npeocmasienus o cmpoenuu ceHog. OpraHuzalus T€HOMa Y
MIPOKApUOT W 3YKApHOT. Peryisiius akTUBHOCTH T'€HOB Yy MPOKapuOT. l'mmoresa
onepoHa (®@. XKakob, XK. Mano). MonexynapHvlie mexanuszmovl IKCNpeccuu 2eHo8 y
aykapuom. Pone xpomamuna 6 pezcynayuu pabomsi cenog. Perynsauus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KneTounslii romeocTas.

Bupycel — HeksieTouHble (OpPMBI XKU3HM M OONMrarHele napasutbl. CTpoeHue

IPOCTHIX U CIIOAKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. KuzneHHbll YUK
J[HK- cooepocawux eupycos, PHK-codepocawux eupycos, o6axkmepuogazos.
Obpamnas mpaHckpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a0oneBanus ueioBeka, »kMBOTHBIX, pactenuid. CIINJ[, COVID-19,
COLIMaJIbHbIE U METULIMTHCKUE MPOOIIEMBI.

Kv3HeHHbI HUKJ KIeTKU

Knerounsli nwmki, ero mnepuoasl U perymauus. HWHreppaza u  MUTO3.
OcoOeHHOCTH TpOLIECCOB, MpOTeKaromux B uHTep(dasze. [loaroroBka KieTku K
nenenuto.  IlpecunreTndeckuit  (MOCTMUTOTUYECKUM),  CHHTETUYECKUUA U
MNOCTCUHTETUUECKUN (TPEMUTOTHYECKUI) IEPUOIbl HHTEP(A3bI.

Martpuunsbiii cunres JHK — penmukanus. Ilpunnunsr permmkamuu  JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexannsm pernkanuu JTHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl n

TeoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTHN. JIUIJIOWAHBIA W
rariougHblid  Habopbl  XpomocoM. ['omosornunble  XpomocoMbl. [lonoBbie
XPOMOCOMBL.

Henenne knerkn — w™uto3. Cragmum MHUTO3a W MNPOUCXONSIIME B HHUX
IIPOLIECCHI.

Tunsl MuTo3a. Kaprokunes u nutokuHe3. bruosiornueckoe 3HayeHre MUTO3a.

Perynsinusa MHTOTHYECKOTO ULHMKIA KJIETKH. lIporpammupyemasi KieTO4Has
rubesnp — arnornTos.

Krnerounoe siipo, XxpoMocoMbl, GyHKIIMOHATbHAS TEHOMHUKA.

CrtpoeHue U PyHKIIUN OPTAHU3MOB

buonoruueckoe pazHooOpasue opraHu3MoB. OJIHOKJIETOUYHBIE, KOJIOHUALHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUSI W JKU3HENEATCIPHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKJIETOUHBIE BOJOPOCIH, IPYyTUe
npoTUCThl. KOJOHMATbHBIE OPTraHU3MBI.

B3anMocCBs3b 4acTeld MHOTOKJIETOUHOTO Opranu3ma. TKaHu, OpraHbl U CUCTEMBbI
opranoB. Opranusm Kak eauHoe enoe. ['omeocras.

Tkanu pactennii. Tumbl pacTUTETBHBIX TKaHEH: 0Opa3oBaTeIbHAS, TOKPOBHAS,
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NpOBOASIIAsI, OCHOBHAs, MexaHuyeckas. OcoOeHHOCTH cTpoeHus, (QYHKIUN U
PACIIONIOKEHUS TKAHEN B OpraHax PacTEHUHU.

TkaHu JKMBOTHBIX M 4Ye€JOBEKAa. [HWIBI JKMBOTHBIX TKAHEW: DJIHUTENIHAIIbHALA,
COCJIMHUTENbHAS, MblleyHasi, HepBHass. OCOOEHHOCTH CTpPOCHHS, (QYHKIUN U
pacIonoKeHUsI TKaHEH B OpraHax KUBOTHBIX U YEIOBEKA.

Opransl. BereraTuBHbIE U TEHEPATUBHBIE OpraHbl pacTeHUN. OpraHbl U CUCTEMBI
OpPTaHOB KMBOTHBIX U 4elioBeKa. OyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacreHuil. CkeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»HbIi 1 BHyTpeHHU ckeneT. CTpOEHUE U TUTIbI
COEIMHEHUS KOCTEM.

JIBr>keHue opraHu3MoB. JIBUKEHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE€, PECHUYHOE. JIBM)KEHHE MHOTIOKJIETOYHBIX PACTEHUH: TPOIHU3MBI H
HAacTHUH. [[BHyKEHNE MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MBILIEYHAs CUCTEMA.
Pediekc.

CkeneTHbIE MBIIILBI U UX padoTa.

[Intanue opranu3mos. lloronieHrne BOAbI, YIVIEKHCIOrO Ta3a U MAUHEPAIBHBIX
BEILIECTB pacTeHUAMH. [ IuTanne )KUBOTHBIX. BHYTpPUIIOJIOCTHOE U BHYTPUKIIETOUHOE
nuuieBapeHue. [Iutanue Mo3BOHOYHBIX >KMBOTHBIX. OTHENIBl MUIIEBAPUTEIBHOTO
Tpakrta. [InmesapurenbHble xkenessl. [luiesapurenbHas cucTeMa 4ejIoBeKa.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. Jlpixanue *uBOTHBIX. Huddy3us
razoByepe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. JlpIxaTeslbHAsl MOBEPXHOCTb.
XKabepHoeu n€rounoe AbixaHue. J[pIxaHuEe MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOEHUS JIETKMX IIO3BOHOYHBIX JKUBOTHBIX.
JlprxarenbHass cucTeMa 4YenoBeKa. MeXaHu3M BEHTWISLMM JIETKMX y ITHUL H
MJIEKONUTAOMKUX. Perymsus apixanus. JlpixaTtenbHble 00bEMBI.

TpaHcrOpT BeEWIECTB y OpPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemecTB y JKMBOTHbIX. KpoBeHOCHas cucrteMa M €€ OpraHsbl.
KpoBeHocHas cuctema mo3BOHOYHBIX )KUBOTHBIX U UyesloBeKa. Ceplie, KpOBEHOCHBIE
cocybl U KpoBb. Kpyru kpoBooOpanieHusi. DBOIOUUOHHBIE YCI0KHEHUS CTPOSHUS
KPOBEHOCHOM CHCTEMBbI TO3BOHOYHBIX )KMUBOTHBIX. PaboTa cepaua u e€ perymnsuus.

Brinenenue y oprannsMoB. Beinenenue y pacreHui. BoigeneHre y )KUBOTHBIX.
CokparutensHble Bakyonu. Oprasbl BblaenaeHus. PuiabTpanus, CEKpeuus u
oOpaTHOE BCcachIBaHHE KaK MEXaHU3MbI pabOThI OPraHoB BblAesieHUs. CBsI3b [IOJIOCTH
TeJIa C KPOBEHOCHOW M BBIJICIIMTEIBHON CUCTEMaMH. BblliesIeHHE y TO3BOHOYHBIX
KUBOTHbIXU 4yenoBeka. [louku. CrpoeHue u (GyHKUMOHHpPOBaHHME He(poHa.
OOpa3oBaHue MOUYMY YEJIOBEKA.

3amura 'y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Croopsl
OaKTepHitM UCTHI MPOCTEHIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna.
CpencTBa nacCUBHOM M XUMUYECKOU 3aIUThl. DUTOHIIHUIBL.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M X MPOU3BOJHBIE. 3alIUTa
oprann3Ma ot Oose3Hed. MmMmyHHass cucrema uenoBeka. KieTouHeli u
IYMOpPJIbHBIA UMMYHUTET. BpoXIEHHBIT M TPUOOPETEHHBIA crenu@uuecKuit
uMMyHUTET. Teopust KiIoHaJIbHO-cenekTuBHOro mMmyHutera (II. Opmux, @.M.

18



bepuer, C. Tonerasa).BocnanurenbHble OTBETHI OPraHU3MOB. Poiib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTUU

CUCTEMHBIX 3a00JI€BaHUM.

Pa3apa>xuiMOCTh U peryJisiius y Opranu3mMoB. Pa3ipakuMocTh y OJTHOKJIETOYHBIX
oprann3MoB. Takcucel. PaznpaxxumocTe W perynsiuus y pacTeHuil. PocToBbie
BEILIECTBAU UX 3HAUYCHUE.

HepBHas cuctema u pediekropHas peryisius y >kUBOTHbIX. HepBHas cuctema u
e€oTAeNbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI Y dKUBOTHBIX.
OTaenbl TOJJOBHOTO MO3ra IMO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexkropHas
nyra. be3ycinoBHbIE U YCIOBHBIE PEQIICKCHI.

['yMopasibHast peryisiiys W SHAOKPUHHAs CHCTEMa >KMBOTHBIX W YEJIOBEKA.
JKenespl PHAOKPUHHOM CUCTEMBI M WX TOPMOHBL. JleMCTBHE T'OPMOHOB.
B3anmocBsi3p  HEpBHOW M DHIOKPUHHON cucCTeM. [ unoramamo-runodusapHas
CUCTEMA.

Pa3sMHoOkeHNe 1 pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHUS OPraHU3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) H
nosoBoe. Buuael  Oecrosioro  pasMHOXKEHUS:  [OYKOBAHME,  CIOPYJISALHUA,
dbparmeHTans, KIOHUPOBAHUE.

[TonoBoe pa3zmHuoxxeHue. [looBbIe KIETKH, niau rametsl. Meio3. Ctaaun Meiiosa.
IToBenenne xpomocoMm B Meio3e. Kpoccunrosep. buonornyeckuii cMbICa Meiio3a U
II0JIOBOTO IIporecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzapoapiieBoe pazButue. ['ameToreHes y >KMBOTHBIX. I10JIOBBIE JKeJE3bl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KieTOK. CriepMaToreHe3 u oorexes. CtpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHEe U SMOpPUOHAIIBHOE  pa3BUTHE KUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApY)HOE, BHyTpeHHee. [lapTenorenes.

WuauBuayalbHOE pa3BUTUE OPraHu3MoOB  (OHTOreHe3). OMOpuojorus —
HayKa O pa3BUTHM OPraHU3MOB. Mopgocene3 — oOHa u3z 21aéHulx npoodrem
ambpuonocuu. Konyenyus mopgocenos u moderu mopghoeeneza. Craauu
AMOpUOTeHe3a KUBOTHBIX (Ha mpumepe Jarymkn). Jpobnenue. Tumbl gpo0iaeHus.
Jemepmunupoeannoe u Hedepmunuposéanmoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKONUTAIOIINX. 3apOJBIIICBbIC JTUCTKH
(racTpynsinius). 3aKjajKa OpraHOB M TKaHEHHW3 3apOJbIIIEBbIX JIUCTKOB. B3anMHoe
BIUSIHAE YacTe pa3BUBAIOIIETOCS 3apojibliia (d3MOpHUOHAIBHAS WHIYKINA).
3akiagka IUJIaHa CTPOEHUS JKMBOTHOTO KAaK  pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUII Te€HOB. BiusHue Ha 3MOpPUOHAIBHOE pPa3BUTHE Pa3JIMYHBIX
(haKkTOPOB OKPYKAIOIIECH Cpe/Ibl.

Poct u pazButue xxuBoTHbIX. [TocTamMOpronansHbiil mepuo/. [Ipsmoe u Henpsmoe
pazButue. PazButue c¢ meramopdo3oM y O€CMO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. bHonormyeckoe 3HaY€HHWE NOPSIMOTO M HENPSMOIrO Pa3BUTHS, HX
pacnpocTpaHeHueB npupojie. Tunsl pocta sKMBOTHBIX. DaKTOPBI PErysuu pocTa
KUBOTHBIX U yenoBeka. CTaJuy MOCTAIMOPUOHAIBHOTO PAa3BUTHUS Y KUBOTHBIX U
yenoBeka. [lepruonbl onToreHesa yenoneka. CrapeHue u cMepTh Kak OMOJIOTHYECKHe
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MTPOLIECCHI.

Pasmuoxenne u paszsutue pacteHuil. ['ametodputr u cmnopodut. Meiio3 B
KU3HCHHOM IMKJIe pacTeHmit. (OOpa3oBaHuWe CIOp B TIpPoIEecce Meio3a.
["amerorene3y pacrenuil. OmIOJOTBOPEHUE U PA3BUTUE PACTUTENBHBIX OPTaHU3MOB.
JIBOltHOE OIJIOIOTBOPEHHE Y ILBETKOBBIX pacTeHuil. OOpa3oBaHHE W PA3BUTHE
CEMEHH.

MexaHu3MBbl pETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Wcropust cTaHOBJIEHHST U Pa3BUTUSI T€HETUKU Kak Hayku. PaGoTel I'. Mennens,
I'. ne ®pusza, T. Moprana. Posib OTEYECTBEHHBIX YYEHBIX B PA3BUTUM T'€HETHUKHU.
Pa6oter H.K. Konsiioa, H.I. BaBmiiosa, A.H. benozepckoro, ..
Kapneuenko,lO.A. ®ununyenxo, H.B. Tumodeera-Pecosckoro.

OCHOBHbBIE TE€HETUYECKUE TOHSATHUS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, aJbTCPHATUBHBIE TNPHU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAsl JIUHUSA, THOPUJIBI, TE€HOTHII, (DEHOTHIL.
OCHOBHBIE ~ METOJABl  TEHETUKU:  TUOPUAOJOTHMYECKUM,  IUTOJOTUUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M.

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuHoe ckpenuBanue. [lepBriii 3akoH MeHiens — 3aK0oH e IMHO00pa3us
ruOpuI0B nepBoro nokoieHus. [Ipasuino nomuHupoBanus. Bropoit 3akon Menens
— 3aKOH paclIeIUIeHus Npu3HaKoB. [luTonmornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpelmuBaHus. [ umore3a 4ynucToTsl ramMer.

AHanuzupyomiee ckpemuBanue. [I[pomMeXyToOUHbIN XapakTep HacIeqOBaHUS.

Pacmierienre npu3HakoB IPU HEMMOJIHOM JJOMUHUPOBAHUU.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHzenst — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUs MpU3HaKoB. [[uTonornueckue OCHOBBI TUTMOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HacnefoBaHue mnpusHakoB. Paboter T. Moprana. CuemieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CUECIUICHUS MEXIYy TeHaMu. XPOMOCOMHas
TE€OpHUs HACIIECICTBEHHOCTH.

['enetnka moa. XPOMOCOMHBIA MEXaHU3M OMNPEACIICHUS MojJa. AyTOCOMBIU
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TE€TEPOramMeTHbIA MOoJ. | eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CUEIUIEHHBIX C TIOJIOM.

I'eHoTnn kak nenoctHas cucrema. [ImeroTponuss — MHOXXECTBEHHOE JIEMCTBUE
reHa. MHOXKECTBEHHBIW ajienu3M. B3auMonencTBUE HEAJUIEIbHBIX T'€HOB.

KommnementapHocTs. Onuctas. [loaumepusi.

['eHEeTMYECKUIT KOHTPOJIb PA3BUTHUSL PACTCHHM, )KUBOTHBIX M YEJIOBEKA, & TAKKE
(U3MOIOTUYECKUX  TMPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX  (DYHKIUH.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEeHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH —
napasuT» M «XO35MH — MHUKpoOuom». ['eHeTHueckue acreKkThl KOHTPOJsS U
M3MEHEHUSHACIIEICTBEHHOW MH(GOPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

3aKOHOMEPHOCTH U3MEHYUBOCTHU

B3aumoneiicTBue reHoTUNna W cpeapl npu  HOPMUPOBAHMM  (PEHOTHIIA.
N3meHunBOCTh NMpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKUA. Buasl
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M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASL.

Momudukannonnas wW3MEeHUYMBOCTh. Pomb  cpeast B opMupoBaHUU
MoaudukaoHHOM n3MeHUnBOCTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpolicTBa MOau(pUKAIMOHHOU
U3MEHYUBOCTH.

['eHoTHIIMYECKAasT M3MEHYMBOCTh. (CBOICTBA TE€HOTUIIMYECKON H3MEHUYHBOCTH.
BunapireHoTUNMUYeCKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAalIMOHHAS.

KoMOuHaTuBHasT W3MEHYMBOCTh. MeH03 U TMOJOBOM IMpollecC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. PO KOMOMHATHBHONM U3MEHYMBOCTH B CO3JIaHUU
TeHEeTHYECKOr0 pa3HO0Opa3us B peiesiax OJHOro BUA.

MyTanmoHHass W3MEHYMBOCTh. Buabl MyTaluil: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  WHAYIUPOBAHHBIE  MyTaluHU. SJaepHble U
HUTOIIa3MaTudeckue Mytainuu. CoMaTudeckue U MoJIoBble MyTanuu. [IpuunHb
BO3HUKHOBEHUsS  MyTanuii. MyTareHpl ¥ UMX BIMSHHE€ HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAallMOHHOIO Tpolecca. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacnenacTBeHHOM u3MeHunBocTu (H.M. BaBuion). BHesnepHass M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

I'enernka yesioBeKka

Kapuotun denoBeka. MexayHapoaHass IporpaMma HCCIEAOBaHUA Te€HOMA
yeraoBeka.  MeTroapl  M3ydeHUsT TEHETUKM  YeJIOBEKA:  I'E€HEAIOTMYECKHU,
OJIM3HEIOBBIH, LUTOT€HETUYECKUM, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPEECIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YKCIE C IOMOIIBIO
[1I[P-ananu3a. HacrnencrBeHHbIe 3a00JieBaHUS YeIOBEKA. [ €HHbIE U XPOMOCOMHBIE
0oJie3HU UesioBeKka. boyie3HuC HaclieICTBEHHOM MPEeIPacIiooKeHHOCThIO. 3HAaUCHUE
MEIUIMHCKOW TE€HETUKM B TMPEAOTBPAIICHUM W JICUCHUHM TE€HETUYECKUX
3a00JieBaHUI yenoBeKa. MeIUKO-TeHETHUEeCKOe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJICTKH. [[OHSATHE «T€HETHYECKOrO rpy3a». ITUYECKUE ACIEKThl MCCIICIOBAHUN B
00J1acTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpPhl  MOBBINICHHOW  YYBCTBUTEIBHOCTH  YEJIOBEKa K
bu3MYeCKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpysKarolieh cpeapl. ['eHeTrnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

CeJiek1iusi OPraHn3MoB

JlomMecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAllUUA. YYEHUe
H.W. BaBumoBa o IleHTpax MNPOUCXOXKACHHS U MHOTO00Opa3usi KyJbTYPHBIX
pacteHuid. Posib ceneknuu B CO3JaHUU COPTOB PACTEHUN U MOPOJ KUBOTHBIX. COPT,
opoja, mraMM. 3aKOH TOMOJIOTHYECKUX PSJ0B B HACIEACTBEHHOM M3MEHUYMBOCTH
H.U. BaBunosa, erozHaueHue AJis CEJICKIIMOHHON PabOTHI.

Metoasl cenekiMoHHOM paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Otansl KOMOWHAIIMOHHOM CCJICKIINU. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO FEHOTUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOW  paloThl.
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PanmnanmoHHbli 1 XMMUYECKUMI MyTareHe3 Kak MCTOYHUK MYTAIUN y KyJIbTYPHBIX
¢opMm opranusmoB. Mcmonb3oBaHHE€ TEHOMHOTO pPEIAKTUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK 1711 momydyenust ncxoqHoro Marepuana st CEJIEKIHH.

[Tosryuenue nonumniaon10B. BHyTpuBraoBas rudpuansanus. bauskopoacTBeHHOE
CKpEeIllMBaHUE, WK UHOpUAMHT. HepoJaCTBEHHOE CKpeUIMBaHUE, WM ayTOPUAMHT.
I'erepo3uc u ero npuumHsl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
ruOpunnsanus. [Ipeogonenne Oecrioauss MEKBUIOBBIX TMOpUIOB. JlocTHykeHUs
CEJICKLIMN PACTEHUN U KUBOTHBIX. «3€1€HAS PEBOIOYUA).

CoxpaHeHHE U M3YyYEHHE TI'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PAcCTCHUH H
UX JMKUX  pOAMYENd N1 CO3/JaHusl  HOBBIX COPTOB U THOpHUIIOB
CCJIbCKOXO3SIMCTBEHHBIX  KYIbTYp. M3yuenue, coxpamenue u  ynpasieHue
2EHeMUYEeCKUMU PeCYyPCamMU CelbCKOXO3AUCHBEHHBIX U NPOMbBICIIOBbIX HCUBOMHDBIX 6
Yenax yaydueHus Cyuwecmeyioumux u co30anus HO8blX Nopoo, AUHUL U KPOCCO8, 8
Mmom 4qucie ¢ NpuMeHeHuem COBPEMEHHbIX MemOO08 HAYUHbIX UCCAe008aAHUl,
nepeoosvix uoell U nepcneKmueHbIX MexHoI02Ul.

buorexHos0rus U CHHTETHYECKAsA OMOI0TUsA

O6’I)€KTBI, HCIIOJIB3YCMBIC B 6I/IOT€XHOJIOFI/II/I, — KICTOYHBIC MW TKAaHCBBIC
KYJIbTYPbI, MUKPOOPIaHU3MBbI, X XaPAKTCPUCTHUKA. TpaIII/IIII/IOHHaH OMOTEXHOJIOTHS:
XJI€6OH€‘-ICHHC, IMOJIY4YCHHUC KHCJIOMOJIOYHBIX IMPOAYKTOB, BHHOACIINC.

Muxkpobuonornyeckuii cunre3. OOBEKTbl MHUKPOOMOJIOTMUECKUX TEXHOJOTHUH.
[TpousBoacTBO Genka, aMUHOKUCIOTH BUTAMHUHOB.

Co3laHre TEXHOJIOTMH M HHCTPYMEHTOB ILEJIECHAIPABICHHOIO W3MEHEHHS U
KOHCTPYUPOBAHHUs T€HOMOB C LIEIBIO IIOJIYYEHUs] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKallluX HE BCTPEUAIOIIUECS B PUPOJE OMOCUHTETUYECKHE ITYTH.

Kinerounasa wumxeHepus. MeToasl KyJbTyphl KJIETOK W TKaHEW PACTEHHU U
#KUBOTHBIX. Kpunobanku. Comaruyeckas rubOpuaM3anuss W COMATHYECKUH
sMOpuorene3. Mcnonab30BaHuEe TaruiOWI0B B CEJICKUMHM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmume. Hcnonb3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AULEKICTOK U KJIOHUPOBAHME )KUBOTHBIX. METOX TpaHCIJIAHTALUK SIEp KIIETOK.
Texnonozuu 0300posnenuss, KyibmueUpOSanus U MUKPOKIOHANIbHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass Y TeHHasl WHXEHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHCcTpyupoBanue pexkomOuHanTHbeIx JIHK. Coszoanue mpanceennvix opeanuzmos.
JlocTrokeHussT W NEPCIEKTHBBI  XPOMOCOMHOW M TE€HHOM  MHXKEHEPUM.
DKOJIOTHYECKUEN ITHUECKUE MPOOIEMbl TECHHOW MHKEHEPHH.

Memuuunckue OuorexHonoruu. I[loctreHomHas uudpoBas memuuuHa. [ILP-
nuarHoctuka. MeTtaOoJOMHBIN aHaMW3, TEHOLICHTPUYECKUM aHalu3 MpoTeoMa
YEJIOBEKA AJISI OLIEHKHU COCTOSIHUSA €T0 300pOBbsl. MCII0Ib30BaHNE CTBOJIOBBIX KJIETOK.
Taprernas tepanusi paka. 3D-Ouounxenepus Ay pa3paboTku QyHAaMEHTaTbHBIX
OCHOB MEIUIMHCKUX TEXHOJIOTMH, CO3JaHUs KOMIUIEKCHBIX TKAHEHM COYETAHUEM
TEXHOJIOTUA TPEXMEPHOI0 OMONMPUHTUHTA U cKa(oNIuHra AJsl pelieHus 3aaad
[IEPCOHATIN3UPOBAHHON MEIULIUHBI.
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Co3naHre BEKTOPHBIX BaKIMH C IIeNbl0 OOecredeHus: KOMOWHUPOBAHHOM
3anuThl OT Bo30yauteneit OPBU, yctaHoBieHHE MOJEKYISIPHBIX MEXaHHU3MOB
¢bynkmonupoBanus PHK-comepkamux BHUPYCOB, BBI3BIBAIOLIMX 0CO00 OMacHbIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

3apoxkaeHue ¥ pa3BUTUTE IBOJIOIHOHHBIX MPEACTABJICHUI OM0JIOTHH

OomonroHHass teopuss Y. JlapBuHa. IIpeanochUlKM  BO3HUKHOBEHMS
JApBUHU3MA.

JKu3nb 1 HayuyHas nesrenbHocTh Y. JlapBuHa.

JIBroKymue cuibl 3BoitolMKM BUIOB 1o Y. /lapBuHY (BbICOKas MHTEHCUBHOCTh
Pa3MHOXKEHHUS  OpPraHM3MOB, HACJEACTBEHHAass H3MEHYMBOCTb, Oopnba 3a
CYILLECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunTeTrdeckoir Teopuu sBoonun (CTD). HelitpanpHas Teopwus
sBotonMM. COBpEMEHHAsl 3BOJIIOIMOHHAST OMOJOrvsa. 3HAYEHUE HBOJIOLHUOHHON
TEOpUHUB (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

Muxkpo3BoJironus 4 e€ pe3yabTaThl

[Tonynsuus Kak sneMeHTapHas eAuHuIa 3BOMOUUU. COBPEMEHHBIE METOJbI
OLIEHKM T€HETUYECKOr0 pa3HOoOoOpa3usi U CTPYKTyphl nomyssiiuil. M3meHeHue
reHo(oHa TOMYJSUUU KaK D3JIEMEHTapHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHeTudeckoropaBHoBecus k. Xapau, B. BaiiuGepra.

OnemeHTapHble (PAKTOPBl (IBMXKYIIME CHJIBI) 3BOJIOUUU. MYyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuUMBOCTh. Jlpeilp reHoB — ciydaiiHble
HEHaNpaBJICHHbIE U3MEHEHUSYACTOT ajuieiei B momyasauusax. DPpQPexkT ocHoBaTeNs.
Ippexm oOymovirounoco eopaviuika. CHUdICEHUE 2eHeMmUYecKo20 pAa3HO0Opa3us:
npuuunsl u credcmsus. llposenenue sghgpexmadpetiha 2enos 8 6oOILUIUX U MATBIX

NONYIAYUSX. Murpanumn. N3orsmus MO JISILUI: reorpaguyeckas
(mpocTpaHcTBeHHAs ), Onosoruueckas (penpoayKTuBHas).
EctecTBeHHbII 0TOOp — HampaBisomuid (akTtop HBomOIUU.  DOpMBI

€CTECTBEHHOTO OTOOpa:  ABWXKYLIUH, CTaOWIM3UPYIOUIMHM,  pa3phIBAIOLIUI
(mm3pyntuBHbIi). IlonoBoit oTOOp. BO3HMKHOBEHHE W 3BOJIIOLMS COLUAIBLHOTO
MOBEICHUS )KUBOTHBIX.

[Tpucrnoco0NeHHOCT, ~ OPraHU3MOB  KaK  pe3yJibTaT MHUKPO3BOJIIOLUY.
Bo3HuKHOBEHHE pUCTIOCOOIEHUH Yy OpraHu3MoB. ApoMop¢03bl U UAMOAAANTALIUH.
[Tpumepsl npucocoOIeHUN y OpraHu3MOB: MOpdoioTudecKue, PU3NOIOTUIECKUE,
Onoxumuueckue, mnoBefeHueckne.  OTHOCUTENBHOCTh  MPHUCHOCOOJICHHOCTH
OpPraHH3MOB.

Bun, ero kputrepum u CcTpykTypa. BupmooOpazoBaHue Kak pe3yibTaT
MUKpo3BoJItOIMU. M3omsiiusa — kitodeBoil (daktop BumooOpazoBanusa. Ilytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE» (momumnIouIU3aIus,
rubpuan3anusi). JmuTeasHOCTh SBOMIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl pOpMUPOBAHUSL OMOJIOTUYECKOTO pa3HOOOpa3us.

Pounb 3BOMIONIMOHHON OMONIOTHH B pa3pabOTKe HAYYHBIX METOJOB COXpPaHEHUS
OounopaszHooOpaszusa. MUKpPOIBOIIONUS W KOSBOJNIOLMS MApa3sUTOB U HUX XO35EB.
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Mexanu3mbl POpMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTUKAM M CIIOCOOBI OOPHOBI €
HEW.

Maxkpo3BoJionus 4 €€ pe3yJibTaThl

Metonsl u3ydeHus: MakpolsBOIoLUH. [[aleoOHTONOTrHYECKNE METOAbl U3YyUYECHUS
sBommoruu. [lepexonnbie hopmbl U GUIOTEHETUYECKUE PSIIbl OPTaHU3MOB.

buoreorpaduyeckue MeToabl u3ydeHus 3Boitonuu. CpaBHeHue (Gaopsl U GayHbl
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obdnactu 3emin. Buasl-sHaeMuku u
PEIUKTHI.

OMOpHOJIOTHYECKHE W CPABHUTEIHbHO-MOP(OJIOTHYECKHE METOJbl U3YYCHUS
ABOJIOLMH. ['€HETMYECKHE MEXAHU3MbI DBOJIIOIMU OHTOTEHE3a W IOSBJICHUS
DBOJIIOLMOHHBIX ~ HOBLIECTB. ['OMOJOrMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynumenTapHble  opraHbl M aTaBU3MBL MonekynspHO-TEHETUYECKHE,
OMOXMMHUYECKHE U MATEMAaTUYECKUE METOJIbl U3YUYEHUS 3BOJIOLHH. [ OMOIOTHYHBIE
reHbl. COBpEMEHHbBIE METO 1Bl TOCTPOEHUS (PUIIOT€HETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MyTall{ U SBOJIOLHS TEHOMOB.

OO6uue 3aKOHOMEpPHOCTH (TIpaBWJia) SBOJIOUUU. [Ipunyun cmenvl GYHKYUI.
HeoOpatumocTs 3Bomtounu. ApantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLIMH.

IIpoucxoxnenue u pasBuTHE )KU3HU Ha 3em.re.

HayuyHple rumoTe3pl MNPOUCXOXKIACHUS KU3HM Ha 3emse. AOuOreHes W
naHcnepMusi. JloHayyHble NPEICTaBICHUS O 3apOKIECHUU KU3HU (KPEallMOHU3M).
['Mnore3a NOCTOSHHOIO CaMO3apPOXKJICHUS XU3HM U €€ ONPOBEPIKEHUE OIBITAMU
®. Pean,JI. Ciannannanmy, JI. [lactepa. [Ipourcxoxnenne »Ku3Hu U aCTpOOUOIOTHSI.

OcHOBHBIE 3Talnbl HEOPraHUYECKOW ABoMOIMH. [lmaHerapHas (reosoruyeckas)
ABOMIIOLUS. XUMUYECKAsl 3BOJIIOLMS. AOMOTE€HHBI CUHTE3 OPraHUYECKUX BEIIECTB
u3 Heoprannueckux. Oneir C. Mumiepa u I'. IOpu. O6pa3zoBanue mojJuMepOB U3
MoHOoMepoB. Koanepsarnas runoreza AWM. OnapuHa, runore3a NEPBUYHOTO
oynwoHa J>x. Xonzaeitna, renetudeckas runoresa I'. Ménnepa. Pudozumsr (T. Uek)
u runote3a «mupa PHK» V. I'unbepra. PopMupoBanue MeMOpaH U BOSHUKHOBEHHUE
IIPOTOKJIETKH.

Hcropust 3emiu 1 MeToabl €€ u3ydeHus. VckornaeMbple OpraHu4ecKue OCTaTKU.
['eoxpononorust u e€ meroabl. OTHOCUTENbHAsE U a0OCOJIIOTHAs T€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas 1IKaja: 30HbI, 3Pbl, IEPUOJIbI, SIIOXH.

HauvasibHble 3Tansl OpraHudecKkor 3BOOLMH. [1oABIEHNE U HBOJIONUS TIEPBBIX
KJIETOK. OBOJIOLUS MeTaboiu3Ma. BO3HUKHOBEHHE TEPBBIX  DKOCHCTEM.
CoBpeMeHHBIEMUKPOOHBIE OMOIIEHKH KAaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThI 1 3yKaprOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOUOTeHe3). DBOJIIOIHMOHHOE MPOUCXOXKICHUE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl SBOJIOLUMUU BBICHIMX pacTeHUil. OCHOBHBIE apoMOpP(O3bI
pacreHuii. Bpixox pacrteHuit Ha cymry. [losiBiieHME CIIOpOBBIX pacTeHUU W
3aBoeBaHue wuMmu cymu. CeMeHHble pacTeHus. lIpoucxokaeHue IBETKOBBIX
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pPaCTCHUM.

OCHOBHBIE 3TaIlbl SBONIOIHUH KUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI

KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSABIEHUE COBPEMEHHBIX
TunoB. llepBbie Xop/10BbIE KUBOTHBIE. JKU3HB B BOAE. DBOJIONUSA IO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentunuit. [IporcxoxaeHre MICKOMUTAIONIUX U MTTHII.
[Tpuniun kimoueBoro apomopdo3a. OcBoeHre O€CII03BOHOUHBIMU U TO3BOHOYHBIMU
YKUBOTHBIMH CYIIU.

PazButHe x13HM Ha 3eMIIe IO 3paM U MEPUOJIaM: apXei, MPOTEPO30ii, MaIe030M,
Me3030i, KaitH0301. O011as XapakTepUCTHKA KIIMMAaTa U Fe0JIOTMYE€CKUX IIPOLIECCOB.
[TosiBneHue | pacuBeT XapakTEPHBIX OPraHU3MOB. YTI€00pa30BaHHE: €T0 YCIOBUS
Y BJIIMSIHUE HA Ta30BbII cOCcTaB aTMOC(hEpHI.

MaccoBbie BbIMUpAHUS — JKOJOTUYECKUE KPHU3UCHI Mponuioro. IIpuduHbl u
CJIEICTBHSI MAcCCOBBIX BbIMUpaHUU. COBpPEMEHHBIA 3KOJOTMYECKUN KPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpaszusi Ha 3emIie.

CoBpeMeHHass cucTeMa OpraHmyeckoro wmupa. llpuHnMnNBl KraccupuKkauu
opranu3MoB. OCHOBHBIE CUCTEMAaTHYECKUE IPYIIIbI OPraHU3MOB.

IIpoucxoxaeHue 4e10BeKa — AHTPOIOTeHe3

Pa3znensl 1 3a1aun aHTPONONIOTUU. MeTo bl aHTPOIOJIOTUH.

CraHOBJIIEHHE MPEACTABICHUNA O IMPOUCXOXKJICHUHM 4YeJIOoBeKa. PelnruosHsie
B033peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CX0oncTBO 4enoBeKa € KMBOTHBIMUA. CHUCTEMATHYECKOE ITOJIOKEHUE YEJIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA €  JKMBOTHBIMU:  CPAaBHUTEIBHO-
MOPQOJIOTUYECKHE, AMOPHUOTIOTUYECKUE, (bu3H0I0r0-0MOXMMUYECKHE,
noBezeH4Yeckue. OTau4us 4eaoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymue cuiibl (pakTopbl) aHTPONOreHe3a: OUOIOrHYeCKUe, COLIMATIbHBIE.

CooTHoleHne OMOJIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaauu aHTpororeHe3a. PaHHHME uYenoBeKOOOpa3Hble OO€3bsSHBI
(IpOKOHCYJIBI) W paHHHWE TIOHTHIBI — OOIMHEe TPEAKH YeTOBEKOOOPa3HBIX
00e3bsIHU JII0/IeH. ABCTPAJIONUTEKH — JBYHOTHE TIPEIIKH JTtoiei. YenmoBeK yMenbli,
IIEPBBIE U3TOTOBJIEHU OpPYIUM Tpyna. YeloBeK NpsSAMOXOISAIINN U NEPBBIA BBIXO/
monen 3a mpenensl Adpuxu. YenoBek redaensOeprckuii — OOHME  MPEmoK
HEaHIEpTaJIbCKOT0 YEJIOBEKa M YEJOBEKAa pa3yMHOTo. YelloBEeK HEaHIepTalbCKUN
KakK BUJ JIFOAEH XOJIOAHOTO

KiuMara. YenoBeK pasyMHbId COBPEMEHHOIO THMA, JICHUCOBCKUM YEIOBEK,
OCBOCHHME KOHTMHEHTOB 3a npeaenamu Adpuku. [lageoreneTuka u najaeoreHOMUKA.

DBOJIIOLIMST COBPEMEHHOIO 4ejoBeka. EcTecTBeHHbI OTOOp B  MOMYJISLUAX
yesioBeka. MyTalMoHHbIA Tpouiecc U noauMopdusM. llomynsiuiroHHBIE BOJHBI,
npeid renoB, murpamus U «3PpQeKkT ocHoBaTENs» B MOMYJAIMUSAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. lloHarue o pace. bosbmme pacel: eBporeouaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (SKBAaTOpUajbHAas),  MOHTOJOHIHAsS
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(a3maTcko- aMepuKaHcKas). Bpemss um myTu paccereHus 4eloBeKa IO IIaHETE.
EnuncTBO  4yemoBeueckux  pac.  HayyHas  HECOCTOSTENBHOCTH — pacU3Ma.
[IpucnocoOneHHOCTh 4YeloBEeKa K pa3HbIM YCJIOBHUSIM OKpY)XaroLIEd Cpeapl.
Bnusnue reorpaduueckoit cpenbiu Aperida reHoB Ha MOP(HOIOTHIO U (PUNOJIOTHIO
YEJI0BEKA.

MexaucCUIUIMHAPHBIE METOIbI B (pr3nyeckoi (OM0I0rn4ecKoil) aHTPOIOJIOT UK.
OBOJIFOIIMOHHASA AHTPOMOJIOTUS U IMAaJ€OaHTPONOJIOTHUS YEITOBEUECKUX TMOIYJISIIUNA.
buocounanbHble WCCIENOBaHUs MPUPOABI YeloBeKa. MccinenoBanne KO3BOIIOLUN
OMOJIOTUYECKOTO U COIIMAIIBHOTO B YEJIOBEKE.

JKOJIOTHS —  HAyKa 0  B3aMMOOTHOLICHHMSIX  OPraHM3MOB M
HAOPTraHU3MEHHBIX CHCTEM € OKpY KaloLiei cpenoi

3apoxkaeHne U pa3BUTHE dKojoruu B Tpydax A. 'ymOGomnbara, K.®. Pynbe,
H.A. CeBepuona, 2. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3nensl u 3amaum
9KOJ0THH. CBSI3b DKOJIOTHH C APYTUMH HAYKaMHU.

Metonbl skosioruu. IloneBpie HaOMIOAEHUS. ODKCHEPUMEHTHl B 3KOJIOIHH:
NpUpOJIHbIE U JabopaTopHbie. MoaenupoBaHHE B JKOJOTUA. MOHHUTOPUHT
OKpYXaloIleh Cpeibl: TOKAIbHBINA, PETUOHATBHBINA U TJI00ATHHBIN.

3HauY€HHE  DKOJIOTMYECKMX  3HAHMM  JUIsI  4YelOBEeKa.  DKOJIOTMYECKOE
MHPOBO33pPEHUE KAK OCHOBA CBA3EH 4eoBEeYeCTBa C Ipuponou. PopMupoBaHUE
HKOJIOTUYECKOH KYJIbTYPbI U IKOJIOTMYECKON I'PAMOTHOCTH HACEIICHUS.

Opranusmsbl u cpeaa 00MTAHUA

Okozorudeckue (GakTopsl U 3aKOHOMEpHOCcTH ux aeictBus. Kiaccudpukanus
HKOJIOTUYECKUX (PAaKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, aHTponoreHHsle. Oo1me
3aKOHOMEPHOCTH JIeUCTBUS 3KoJIornueckux (aktopoB. IlpaBuno munumyma (K.
[Inpenrens, FO. JIubux). TosiepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBbI

AbuoTtnueckue ¢paktopsl. CBET Kak 3kojornyeckuil paxrop. JleicTtBue pa3Hbix
YYaCTKOB COJIHEYHOTO CHEKTpa Ha OpPraHu3Mbl. OJKOJIOTMYECKHE TPYIIIBI
PAaCTEHHMI U KWUBOTHBIX [0 OTHOIIEHWIO K cBeTy. CurHanbHas poJib CBETA.
doTonepruoau3M.

Temneparypa kak »dkojoruyeckuii ¢akrop. JlelictBue Temmneparypsl Ha
opraHu3Mbl. [IoHKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak axonorumueckuit Qakrop. Ilpucmocobiienuss pacTeHHil K
noJiIepKaHuo0 BoaHOTOo OanaHca. Knaccudukanus pacTeHHd MO OTHOIIEHHMIO K
Boze. [IpucnocoOnenust )KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpeapl oOWTaHMs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, IOYBEHHA,
riiyOMHHasT  TOANOYBEHHAs,  BHyTpUOpraHuzMeHHas.  Duszuko-xumudeckue
ocobeHHOoCTHCpe 0O0uTaHus opraiu3MoB. [Iprucnocobienrs opraHu3MoB K )KM3HU B
pa3HBIX cpeaax.

buonornueckue putmbl. BHenHUe U BHYTpeHHUE pUTMBI. CyTOUYHBIE U TOIMYHbBIC
putMbl. [Iprcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHUSM YCIIOBUMN
JKU3HH.
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Kusznennsie Gpopmbl opranu3moB. [lonsarue o xu3zHeHHON (hopme. JKu3HEHHbBIE
GbOopMBI pacTEHUWI: AEpPeBbs, KYCTApPHUKH, KYCTApPHUYKH, MHOTOJICTHHE TpPaBhI,
OJTHOJICTHHE TpaBbl. JKu3HEeHHBIE (OPMBI KUBOTHBIX: THAPOOHMOHTHI, T€OOHMOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Buabl OMOTHUECKMX B3aMMOJEHCTBUNA: KOHKYPEHIIUS,
XUIIIHUYECTBO, cuMOno3 u ero ¢opmbl. [lapazutuszm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJIecTBUS  (TomMueckue,  ¢opuueckue,  GadpUuecKue). 3HayeHue
OMOTUYECKUX  B3aUMOJCHCTBUM JUIsl CYHIECTBOBAHMUS OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JK0JI0THS BUIOB M MOMYJIS NI

DKOJIOTHYECKHE XapaKTepucTuku nonyianuu. [lomynsuus kak Ovosiorudeckas
cucrema. Ponb HeoqHOpPOIHOCTH Cpefibl, (pU3NUecKuX 0apbepoB U OCOOCHHOCTEH
Ouosioruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYpPbl MOMYJISIIUH.
OcCHOBHbBIC TIOKa3aTENW TMOMYJSIUUA: YUCIECHHOCTh, IUIOTHOCTh, BO3pacTHas U
MOJIOBAsi CTPYKTYpa, pOKIAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPAIIHS.

DKosioruyeckass CTpyKTypa mnomyiasuud. OIeHKa YHCIEHHOCTH MOMYJISLINH.
JAvHaMuka monmyJisiuu U €€ peryisuus. buoTudeckuii mMOTEHUMAN MOIMYJISIUH.
MopenupoBanue TMHAMUKHU NOMysiuuu. KpuBble pocTa YMCIEHHOCTH MOIYJISIINAH.
KpuBbie BbDKUBaHUS. Perynsius 4MCIEHHOCTH NOMYJSIUN: poiib (DakToOpoB,
3aBUCAIIMX U HE 3aBUCSIIUX OT IUNIOTHOCTU. DKOJIOTMYCCKUE CTPATEerHu BUIOB (I- U
K-cTparerun).

[Tonsitue 00 »sKoJorMyeckod Huiie Buga. Mectoobutanue. MHoromepHas
Mozenb dkostorndeckor Humm Jx. M. Xatunncona. Pazmepsl 9K010rn4ecKor HALIHN.
[ToTeHuMabHAs U peaIM30BaHHAS HUIIIY.

Bun kak cucrema nomynsuuii. Apeansl BUAOB. BHIBI M UMX KU3HEHHBIE
CTpaTeruu.

DKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUSI U MUTPAIlUN KUBOTHBIX. bruosornyeckre MHBa3Mu
4yKEpOIHBIX BUIOB.

JKOJIOT Ul CO00IECTB. IKOJIOTHYECKHE CHCTEMBbI

CooOmectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3M MexAy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpeiTas cucreMa (A.[[x. Tencnu). OyHkiroHanbHbIe OJI0KH
OpraHU3MOB B DKOCHUCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, peAylleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu U cetu. AOMOTHYECKHE OJIOKU AKOCHCTeM. [louBhI
U WJIBIB SKocucTemMax. KpyroBopoT BEIIeCTB U MOTOK SHEPTHUU B SKOCUCTEME.

OcHOBHBIEC TTOKa3aTeIN dKOCUCTEMBbI. buomacca u mpoayKIisa. IKOJIOTHYECKUE
MUPaMUJIbI YUCEN, OMOMACChI U SHEPTUH.

Junamuxka sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKleccuu. llepBuuHbIC U
BTOPUYHBIE CYKIIECCMM W UX TPUYUHBL. AHTPOIOIE€HHbIE BO3JCHCTBUS Ha
cykneccuu. KnumakcHoe cooOmiectBo. buopasHooOpasue u moaHoTa KpyroBopoTa
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BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbple IKOCUCTEMBI. IJKOCUCmEMbL 03€p U peK. IKocucmemvl Mopel U
oKeanos. Ixocucmemvl MyHOp, 1€Co8, CMenell, nyCmbvitb.

AHTpONOreHHbIE 3KOCUCTEMBbI. ATpodKOcUcTeMa. ATpolieHo3. Paznuuus mexmy
aHTPOIOT€HHBIMU U IPUPOJAHBIMUA SIKOCUCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas diopa
u ¢ayna. CuHanTponuzaiusi ropojckoid  ¢Qaynel. buomornueckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OpPraHU3MOB B
aKocuctemax. Poab kackaonoco sghgexma u 6ud06-30upuxamopos (Kirouesvix
8U008) 8 pyHuKyuoHuposanuu 3xocucmem. llepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEKHBIMU 3KOCUCTEMAMHU. Y CTOWYUBOCTh OPTaHU3MOB, MOMYJIAIMNA U SKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX U aHTPOINOTE€HHBIX BO3/IEHCTBHIMA.

Mexanuszmvl 6030eticmeust 3a2pa3HeHutl pa3ublX MUno8 Ha cyOopeaHu3MeHHOM,
OD2aHUSMEHHOM,  NONVIAYUOHHOM U  OKOCUCMEMHOM  YDOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. Meroaoaorus
MOHUTOPHUHIA €ECTECTBEHHBIX U aHTPOMOTEHHBIX SKOCUCTEM.

buocdepa — riodanpHas 3kocucTEMA

buocpepa — oOmennanerapHas o000j04ka 3€MIId, TIJl€ CYLIECTBYET WIIU
CylIecTBOBaJa XU3Hb. Pa3zBuTue npeacrasieHuil o Ouocdepe B Tpyaax . 3rocca.
VYuenne B.U. Bepuanuckoro o 6uochepe. Obmactu duochepsl u e€ coctas. JKupoe
BeIEeCTBO Ouochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cylnecTBoBaHusl Ouocdepnl. OcobeHHocTH Ouochepsl Kak
rIo0anbHOU 3KocucTeMbl. JlMHaMuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTsl
BEILECTB U OMOT€OXMMUYECKHUE LIUKJIBI (YTaepo/ia, a30Ta). PUTMUYHOCTG SIBIIEHUN B
ouocdepe.

3oHanbHOCTH OMochepsl. [lonstue o 6Gmome. OCHOBHBIE OMOMBI CYIIIU: TYHJIPA,
XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CABAHHBI, TyCTHIHH,
TPONMYECKHUE JIeca, BBICOKOrOpbs. KimMmaT, pacTUTENbHBIA W JKMUBOTHBIM MHP
OMOMOB CYIIIH.

CrpykTypa U (yHKIHS KMBBIX CHUCTEM, OIIEHKA MX PECYpCHOTO MOTEHIMaIa
u 6uocepHbIX PYHKITUH.

YeJ10BeK M OKPYKAKOLIAA Cpea

DKOJIOrM4ecKre KpU3UChl U UX NpUuuHbL. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arps3HeHre BO3AyIIHON cpeabl. OXpaHa BO3[yXa. 3arpsi3HEHUE BOJHOW CPEJBbI.
Oxpana BomHbIX pecypcoB. Paspymienue nmouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3MeHeHne knumara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIA M >KUBOTHBIMN Mup. OxpaHa
PACTUTENIBHOTO M JKMBOTHOTO MHpa. OCHOBHBIE MNPUHIUIIBEI OXPaHbl MPUPOIBI.
Kpacaeie kHuru. Ocobo oxpansembie npupoansie Tepputopuun (OOIIT).
borannueckue caablv 300JI0rMUECKUE TTAPKHU.

OCHOBHBIC TPHUHIMIIBI YCTOWUYMBOTO PA3BUTHUS YEJIOBEUECTBA W IPHUPOIBI.
PanmonansHOoe  OpUPOJONOJIB30BAaHME M COXpaHEHHE  OMOJIOTHMYECKOIo

28



pazHooOpasust 3emuu. OOmuMe 3aKOHOMEPHOCTH TI00ATBHBIX HSKOJOTHUUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIEC TOCIEACTBHS.

Pa3BuTre MeTO/I0B MOHUTOPHHTA Pa3BUTHUS OTMACHBIX TEXHOTCHHBIX MPOIECCOB.
CucmemHule uccneo008anus nepexooa K pecypcocbepeearowell
KOHKYPEHMOCNOCoOHOU dHepeemuke. buonoeuueckoe paznoobpasue u 6uopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusaroujue 00Cmyn
ungopmayuu no CcoCmosiHUl0  OMOenbHbvIX U008 U IKkocucmem. (OCHOBbL
9Kopeabuumayuu dKocucmem U Ccnocob6os 6Oopbbbl ¢ OUONOBPENHCOCHUAMU.

PeKOHcmpym;uﬂ MOPCKUX U HA3EMHbIX IKOCUCmMeEM.

4. CTPYKTYPA U COAEPKAHUE YUEBHOM JIUCIIUTLJIMHBI

4.1 O0beM y4yeOHOM TUCUMILIMHBI U BUAbI Y4eOHOIl padoThI

u

K

Bup yueOHoI padoThI Bceero
4acoB

O0beM yueOHO# JUCHUILINHBI (BCEro) 148
cymMMapHasi y4eOHash Harpy3ka BO  B3aumMmoaeiictBum ¢ | 136
npenogaBaresiemM
B TOM YUCJIE!
- JIEKIUHU 42
- IPAKTUYECKUE 3aHITHUS, B TOM YHUCIIE! 94
CamocrosiTesibHasi padoTa 00y4awierocst (Bcero) 6
KouncyabTanumn 2
IIpomedsxcymounas ammecmayus  8uoe dK3ameHa 8 2 cemecmpe 4

29



4.2 TemaTuyecKMid IJIAH IMCHUIIMHBI C Y4€TOM padoyeil MporpaMMbl BOCIUTAHMS

KoJj-Bo yacoB

Ne
1'[/1'[ HaumeHnoBanue pasaeia / TeMBI l'[paKT./ cam. B T.4Y.
JleKuMu (nadopar pat BOCII.
pao.
| CEMECTP
M 1. Kpatkasg wuctopusi pa3Butus OUONOTMU. buonormyeckue Haykd U
u3ydaemMble UMU TPoOIeMbl. 3HaU€HUE OMOJIOTUUB NMPAKTHUECKOU e TEILHOCTH 5
YeJI0BEKAa: MEIMIMHE, CEIbCKOM XO3AKCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOLBI.
Jekuyusa Ne 1
buonocus kax wnayka. CoBpeMeHHass OHOJOTMS — KOMIUIEKCHAas HaykKa.
QyHAaMEHTAIIbHBIC, NPUKIAIHBIE W IOUCKOBBIE HAy4YHBIC HCCIEAOBAaHUSA B
OMOJIOTHH.
Kusvle cucmemvl u ux usyuenue. JXUBBIE CHCTEMBI KaK INPEIMET H3Yy4YCHUS
1 ounonoruu. CBOMCTBA )KUBBIX CUCTEM. Y POBHH OpPraHU3aIMH )KUBBIX CUCTEM 2
buonoecua xnemku. Kierka — cTpykTypHO-(QYHKIIMOHATBHAS €IUHUIIA KUBOTO.
Ucropust otkpeitust kietku. Paboter P. I'yka, A. JleBenryka. Kierounas
teopust (T. IIBamn, M. Ulneitnen, P. BupxoB). OcCHOBHBIE MOJOKEHUS
COBPEMEHHOW KJIETOYHON TEOPHUH.
Ipaxmuueckoe 3ansamue No 2.
AHanu3 pa3IMYHbIX METOJIOB UCCIIEIOBAHMS B OMOJIOTUN
Metoasl  uccienoBaHus B OMOJIOTUM: HAOMIOJEHHWE U DKCIEPUMEHT. 2
Hcnonp30BaHne pa3nuyHbIX METONOB ITPU M3YYEHUH KUBBIX CUCTEM
IIpakmuueckoe 3anamue Ne 3. 2
CynHOCTb )KW3HU U CBOKMCTBA )KUBOT0. Y POBHM OpraHU3alliy KUBOW MATEPHH.
Jekuyusa Ne 2
2. Xumuueckasn opeanuzayus rkiemxu. XUMHUECKMA CcoOCTaB KiIeTku. Makpo-, | 2
MHKpPO- U YJIBTPAMUKPOAIIEMEHThl. OpraHndeckre BEIeCTBA KIETKH.
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Ipaxmuueckoe 3anamue No 4.

4 Heoprannueckue BeliecTBa KIETKU: CTPOCHUE, CBOMCTBA, DYHKIIUU

5 Ilpaxmuueckoe 3anamue Ne 5.
Opranuveckre BEeIeCTBa KJICTKU: CTPOCHHE, CBOIMCTBA, PyHKINU
Jexyusa Ne 3
Cmpoenue u ¢ynkyuu rnemky. Tumbl KIETOK: dyKapuoTHUecKass U
npokapuotudeckas. CTpyKTypHO- (yHKIIMOHAJIbHBIE 00pa30BaHUs KIETKH.
Knerounsle BkitoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK JYKApUOT
(pacTuTeBHOM, )KUBOTHOM, TPUOHON).
IIpakmuueckoe 3anamue Ne 6.

6 [IpokapuoTuueckast KieTka: BHUJIbl KJIETOK B Ouosioruu. OOIiee cTpoeHue
npokapuoTuyeckon kineTku. [Ipusnaku u GyHKIIMU TPOKAPUOTHYECKUX KIIETOK.
Ilpaxmuueckoe 3anamue Ne 1.

7 DyKkapuoTHYecKasi KJIETKa: BHUJbl KJIETOK B Ouosornu. OOiiee cTpoeHue
syKapuoTuyeckou kiaeTku. [Ipu3Haku u GyHKIIMU TPOKAPUOTUUECKUX KIIETOK.
Jekyusa No 4
Obmen e6ewjecmsé u npespaujerue 3Hepeuu 8 Kiemke. ACCUMWIALUS U
JTUCCUMUJISIIIUS — JIB€ CTOPOHBI Merabonm3ma. Tumbl oOMEHa BEIIeCTB:
aBTOTPO(dHBIN 1 reTepoTpodHbIA. [IepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B
KieTke. l[lepBUYHBIA CHHTE3 OPraHMYECKUMX BewecTB B KieTke.llepBuuHbIN
CHUHTE3 OPraHUYECKUX BEHIECTB B KIIETKE.

3 Ilpakmuuecxoe 3ausmue Ne 8.
dortocunTe3. CpaBHEeHUE NPOIECCOB (DOTOCHUHTE3a M XEMOCHUHTE3AY.

9 Ilpakmuuecxoe 3ausmue Ne 9.

Jpixanue. CpaBHEHHE MPOLIECCOB OPOKEHUS U AbIXaHUS

Jekuyusa Ne 5

Hacneocmeennas ungpopmayus u peanuzayus eé 6 kiemke. Peakiiun MaTpuaHoro
cuHTe3a. Bupycsl — HekieTouHbie (OpPMBI JKM3HU M OOJIMTraTHBIC Tapa3vThI.

10 IIpakxmuuecxoe 3ansmue Ne 10.
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buocuntes 6enka. Opranuszanus reHoMay MpoKapuoT U dyKapuoT. Perymsuus
AKTUBHOCTU F€HOB Y MTPOKAPHOT.

11

Ipaxmuuecxoe 3anamue No 11,
Bupycel — HekieToyHble (QOpPMBI KM3HM W OOJHMraTHbIE TapasuThI.
CTtpoeHune IpoCThIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

Jexyusa Ne 6
AKuznennvi yuxn kiemxu. KIeTOUYHBIM LHKJ, €r0 IEPUOABI U PEryJIALUSL.
WuTepdaza n MUTO3.

12

Ipaxmuuecxoe 3anamue No 12,
Muro3. Perymsiius MUTOTHYECKOro UuWKia KieTtku. [Iporpammupyemas
KJIETOYHAsI THOEJIb — allONTO3.

13

IIpakmuuecxoe 3ansamue Ne 13.

Xpomocomsel. Ctpoenue xpomocoMm. Tenomepsl U TemoMepasa. XpOMOCOMHBIN
Ha0Op KJIETKU — KapuOTUN. [[UIIOUIHBIN U TalIOUAHBIA HAOOPBI XPOMOCOM.
I'omostornunasie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

Jekuyusn Ne 7

Cmpoenue u ¢ynxyuu opeanusmos (1 wacms). buonoruueckoe pazHoobOpaszue
opranu3MoB. OJHOKJIETOYHbIE, KOJOHUAIbHbIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.
Tkanu pacteHuil. TUnbl pacTUTENbHBIX TKAHEW: 00pa3oBaTeNbHAsl, TOKPOBHAS,
NpOBOASILIAs, OCHOBHasA, MexaHudeckass. OcoOEHHOCTU CTpoeHus, (PyHKUUN U
PAacMoJIOKEHUS TKAHEN B OpraHax pacTeHu. TkaHu pacTeHui. TKkaHU )KUBOTHBIX
U 4esioBeKka. Twumbl KUBOTHBIX TKaHeW. Opranbl. Omopa Tena OpPraHU3MOB.
JIBukeHue oprann3MoB. CKeJIeTHbIE MBIl U UX padoTa.

14

Ipaxmuuecxoe 3anamue No 14,
WN3yuenune  crtpoenust  OakTepuii, apxew, OJHOKJIETOYHbIX  T'pPUOOB,
OJHOKJIETOUYHBIX BOJIOPOCIIEH, Ipyrue NpOTUCTHI M3yueHne TKkaHen pacTeHun

15

Ilpaxmuuecxoe 3anamue No 15,
N3ydenne TkaHel ;KMBOTHBIX. MI3ydeHne OpraHoB LBIETKOBOTO pacTeHus. Onopa
TeJIa OpraHu3MoB. JIBH)KEHME OPraHU3MOB.
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Jexyus Ne 8
Cmpoenue u pynkyuu opearnusmos (2 wacms). [luranue opranu3mos. [{pixanue

opraHu3MoB. TpaHCHOPT BENIECTB y OpraHU3MoOB. BbiieneHue y opraHu3MoB. | 2
3amura 'y Opraiu3sMoB. Pa3paXuMocTb W PEryysiuss Yy OpraHU3MOB.
['yMopasibHast perysiiusi 1 SHAOKPUHHAS CUCTEMA )KMBOTHBIX M YEJIOBEKA.
16 Ilpakmuuecxoe 3anamue Ne 16. 2
N3yuenne nutanue opraHu3MoB. M3ydeHne apIxaHus OpraHu3MOB.
17 Ilpaxmuueckoe 3anamue Ne 17, 2
TpaHCTIOPT BEMIECTB Y OPTaHU3MOB.
NTOI'O 3A 1 CEMECTP 16 |34
Il CEMECTP
1 lIpaxmuueckoe 3ansmue N 8. 9
Brinenenue y opranu3moB. 3aniuTa y OpraHu3mMoB.
lIpaxmuueckoe 3anamue Ne 19.
2 PazapaxxuMocTh U perymnsiiug y opranu3MoB. ['yMopanbHas peryisius u 2
HHIOKPHUHHAS CHCTEMa KUBOTHBIX U YEJIOBEKa.
CamocmosamenvHas paboma
lloocomosums pegpepam u npezenmayuro na memy: Cmpoenue u @yHKyuu
JHCUBLIX OP2AHUIMO8
Jexuyus Ne 9
Pazmnoocenue u pazeumue opeanuszmog. ®opmbl pa3MHOKESHHUS OPTAaHHU3MOB. 9
[IpenzapossimieBoe pa3BUTHE. [IpenzapospiiieBoe pa3BUTHE.
NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3).
Ilpaxmuueckoe 3ansmue Ne 20.
3 PasmHuoxxenne u pasButHe pacteHuil. ['amerodputr u cmopodur. Meiio3 B 9
KU3HCHHOM TIuKJe pacTteHuid. CTpoeHHe OpraHoB Pa3MHOKECHHUS BBICIITUX
pacTeHun
4 lIpaxmuueckoe 3anamue Ne 2 1. 2
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Poct u pasButue >xuBOTHBIX. [locTamMOpuoOHaNbHBINM mepuona. BreisiBieHue
MIPU3HAKOB CXOACTBA 3apOJbIIIEN TO3BOHOYHBIX )KMBOTHBIX

Jexyua Ne 10

l'enemuxa — Hayka o HACIEOCMEEHHOCIU U USMEHYUBOCINU OP2AHUIMOS.
3axonomepnocmu nHacnedcmeennocmu. VICTOpUsi CTAHOBJIEHUS W Pa3BUTHUSA
TEHETUKUW Kak Haykd. 3akoHbl Menzens. CuLemeHHOEe Hacjled0BaHUE
npusHakoB. Pabotel T. Moprana. ['eHeTuka nona. ['eHOTHI Kak 1€JI0CTHAs
cucrema. [imeroTponust — MHOKECTBEHHOE JIEUCTBHUE T€HA. MHOKECTBEHHBIN
ayenu3M. B3auMoJielicTBUE HEaJJIEIbHBIX T'€HOB.

lIpaxmuueckoe 3anamue Ne 22.

OCHOBHbBIE T€HETUYECKUE MOHITUSL U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJIeNIbHbIC T€HbI, ATbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBIN 1 PELIECCUBHBIN
MPU3HAK, TOMO3HUI0Ta, T€TEPO3UroTa, YHCTasl JUHUS, TUOPUIIbI, TEHOTHIIL,
denotun.  OCHOBHBIE  METOJIbI ~ TEHETHKU:  TUOPHUI0JIOTUYECKUM,
LATOJIOTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUI

lIpaxmuueckoe 3ansmue No 23.
3akoHbl MeHzens, cuenajeHHOEe € IOJIOM HaclileOBaHWE, HACJIeJOBAaHUE
TPYII KpOBU (pellIeHre 3a/1a4)

Jexuyua Ne 11

3axkonomepnocmu usmenuusocmu. Ienemuxa uenosexa. B3aumopenctsue
TCHOTHIIA U cpeabl npu (opMupoBannu ¢GeHoTura. Buasl H3MEHUYHNBOCTH.
Kapuorun uenoeka. MeToapl n3ydyeHusi TCHETUKH YEJI0BEKa

IIpaxmuueckoe 3ansmue No 24.
Buasr u3menunBoctH. MccnenoBanre3akoHoMepHOCTEH MOTU(PUKAITMOHHOM
n3MeHUYMBOCTU. [locTpoeHMEe BapualMOHHOTO psAia U BApUALIMOHHON KPUBOU

llpaxmuueckoe 3ansmue No 2)5.
["enetnueckue 3a00sieBanus yenoBeka. CocTaBlieHUE U aHAIN3 POAOCIOBHOM

Jexkuyus Ne 12
Cenexyusi opzanusmos. buomexuonozus u cunmemuyeckas OUONOUA.
MeTtoabl ceneKMOHHON paboThl. ICKYCCTBEHHBIM MyTareHe3 Kak MeTOJ
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CeJIEKIIMOHHOW paboThl. [lomyuenue monumniaou0B. JJocTHKkeHUs CeNeKIuu
pacTeHul U )KUBOTHBIX. COXpaHEeHHEe U H3yYEeHHE TE€HETUYECKUX PECYypCOB
KyJIbTYPHBIX PACTEHUH W UX JAUKUX POJIUYEH ISl CO3/IaHUSI HOBBIX COPTOB
U TUOPHUIOB CENbCKOXO3SIMCTBEHHBIX KYJIbTYyp. OOBEKTHI, UCHOJIb3YEMbIE B
OMOTEXHOJIOTUH, — KJIIETOYHBIE M TKAHEBbIEC KYJIbTYpPbl, MUKPOOPTAHU3MBI, UX
xapakrepuctrka. Kierounasi u reHHasi UHKEHepUs.

lIpaxmuueckoe 3ansmue Ne 26.
Cenekuuss oOpranu3MoB. ILleHTphl MOPOUCXOXKAEHUS U MHOrooOpasus

d KYJbTYPHBIXPACTCHUI. 3aKOH TOMOJIOTHYECKUX PSJ0B HACIEICTBEHHOMN
n3meHunBocT. Coxpanenue komutekunu H.M. BaBunosa B ronst BOB
lIpaxmuueckoe 3anamue Ne 27.

10 buorexHonorus u CUHTETHUYECKAas ouomorus. Hcnonp3oBaHue
MHUKPOOPIaHU3MOB B MPOMBIIIUIEHHOM IPOU3BOJICTBE.

Jexyua Ne 13

3apoorcoenue u paseumue  I80JIOYUOHHLIX — NPEOCmAasleHul 8
ouonocuu. IlpeanochUIKM BO3HUKHOBEHHUSI JapBUHU3MA. ODBOIIOLMOHHAS
teopust Y. lapsuna. Odopmiienne cunTeTndeckoil reopun 3Bomoruu (CTI).
lIpaxmuueckoe 3ansmue Ne 28.

Bo3HUKHOBEHNE U pa3BUTHE 3BOITIOLUOHHON OMOJIOTHH

11 buonorudeckas 3BOJIONMS; HU3MEHSIEMOCTb BHUJIOB  (TpaHChHOPMU3M);
sBoJitornoHHbIe B3rsiabl K.JIunnes, JK.-b. Jlamapka, 2.2K. Cent-Unep, XK.
KroBbe. JIBrmkyiue Criibl 3BOJTOINUU BUAOB o Y. /[apBuny.

IIpaxmuueckoe 3ansmue Ne 29.
CoBpemenHas sBostonionHas Ouonorusi. Bxknag 8 COT Y. apsuna, C.C.

12 Yereepukona, N.U. [lImaneraysena, Jlx. Xonaeitna, JI.K. bensieBa. 3nauenue

HBOJIIOIIMOHHOW TEOpUU B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

Jexkyua Ne 14
Muxposseonioyus u e€ pezyromamol. [lonynanus kak 31eMeHTapHas €AMHULA
HBOJIIOIUU. JJeMeHTapHble (akTopbl (IBMXKYIIME CHJIBI) SBOJIOLHUU.
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EcrectBennbiii  or60p —  HampaBisgomui  (QakTop  ABOJIOIMHU.
[Tpucnoco61eHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKpOl3BoMOIMU. Bua, ero
KpUTEPUU U CTPyKTypa. MexanuszMbl (GopMUpOBaHUS OHOIOTHYECKOTO
pazHooOpasusl.

13

lIpaxmuueckoe 3ansmue Ne 30).
[lonmynsinus  Kak d3JIeMEHTapHash €IWHUIIA DBOJIIOLUU. JIEMEHTapHbIE
(bakTOpBI (ABMKYIINAE CHIIBI) YBOJTIOITUH.

14

lIpaxmuueckoe 3anamue Ne 31.
[IpucnocoOnenusi OpraHu3MOB M HMX OTHOCHUTENBbHASI I€J1eCO00pa3HOCTh
Apomopho3bl U uanoaganTanuu. Buj, ero Kputepuu u CTpyKTypa.

Jexkuusa Ne 15

Makposeonioyus u eé pesyromamsl. MeTOnbl U3y4eHUsT MaKpPOIBOJIIOLINHU.
XPpOMOCOMHBIE MYyTalldd M 3BOJIONUS TeHOoMOB. OOIIMe 3aKOHOMEPHOCTU
(mpaBuIIa) HBOJTIOIUH.

15

lIpaxmuueckoe 3ansmue No 32.
['omonornuHble W  AHAJIOTWYHBIE OpraHbl. PyauMeHThl.  ATaBU3MBI.
XpOMOCOMHBIE HA0OPHI YEJIOBEKA U IIUMIIaH3€

16

lIpaxmuueckoe 3ansmue Ne 33.
I'1aBHBIE HampaBiaeHUs BOJIOIMHU. OOIIME 3aKOHOMEPHOCTH 3BOJIIOLIMH

Jexkyus Ne 16

Ilpoucxooicoenue u pazeumue ocusnu Ha 3emne. HaydHble THUIIOTE3BI
MPOUCXOXKJICHUS JKM3HM Ha 3emiie. OCHOBHBIC JTalbl HEOPTaHHYCCKOU
sBosroIuu. Mctopus 3emin M MeToinsl €€ m3ydeHHs. HadanbHbBIC STambl
opraHuyecko spomornuu. I[IpoucxoxaeHue 3yKapuoT (CUMOHWOTreHe3).
DBOJIFOIMOHHOEC IPOUCXOXKICHNE BHPYCOB. [TpoucxoxaeHue
MHOTOKJICTOYHBIX OpraHu3MoB. OCHOBHBIC JTalbl 3BOJIOIUH BBICIIHAX
pactenuii. OCHOBHBIE 3TAITbl SBOJIIOIMH XKUBOTHOTO MUpa. Pa3BUTHE KU3HU
Ha 3emJyie 10 dpaM M IepuojgaM MaccoBble BBIMUPAHHUS — YKOJOTHYECCKHUE
KPHU3KCHI MPOILIOTO.

17

IIpaxmuueckoe 3anamue No 34.
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Pasutne xu3HM Ha 3emMie IO 3paM U IEepuoAaM: apxeil, MpoTepo30M,
najgeo3oM, Mme3030M, KaiiHo30M. OOImas XapakTepUCTHKa KiIuMaTa |
re0JIOTHYECKHUX MPOLECCOB.

18

IIpaxmuueckoe 3anamue Ne 35.
N3yuenne ocoOCHHOCTEN CTPOEHHUS pacTEHUN pa3HbIX OTAen0B. 3yuenue
0COOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX.

Jekuusa Ne 17

Ilpoucxoocoenue uwenogexa — anmponozenes. Pasznensl W 3adadu
aHTponoJoruu. Metoasl aHTponoyiorud. CTaHOBJICHUE MPEICTaBICHUN O
MIPOUCXOXKICHUM YeaoBeka. CXOJICTBO YEJIOBEKA C )KMBOTHBIMU. J[BHOKYyIIME
cuibl  ((aktopsl) aHTpororeHesa (OCHOBHBIE CTaJWU AHTPOIIOTEHE3A.
DBOJIONMS COBPEMEHHOTO YeJIOBEKA. YeoBeUeCKHe pachl.

19

lIpaxmuueckoe 3ansmue N 36.

OCHOBHBIE CTaquU AHTPOIOrEHE3a: AaBCTPAJONUTEK, YEJIOBEK YMEIbIH,
YEeJIOBEK  MPSIMOXOJAIIAMA, JICHUCOBCKHI  4YEJIOBEK, HEaHJACPTaJIbIIbl,
KPOMAaHBbOHIIHI.

20

IIpaxmuueckoe 3anamue Ne 37.
OBOJIIOIMS COBPEMEHHOIO uenioBeka. YenoBeueckue pacol. HM3ydenue
HKOJIOTHYECKHUX aJanTalliidl YeIoBeKa

10

Jexyusa Ne 18

IKon02usl — HAYKA O 83AUMOOMHOULEHUSIX OP2AHUZMOBU HAOOP2SAHUSMEHHBIX
cucmem ¢ okpyxcaoweu cpeoou. Opeanusmvl u cpeda 00OUMAHUAL.
3apoKJAEHUE W Pa3BUTHUE JKOJOTMU B TpyJax yuyeHbIX. CBA3b IKOJOTHU C
IpyruMu  Haykamu. Metoabsl  dkojorud. lloneBele  HaOMIOACHUS.
DKCIEPUMEHTHI B 9KOJIOTUM: TIPUPOJIHBIE U JJTabopaTopHble. MoenupoBaHue B
AKOJIOTUU. MOHUTOPUHT OKPYKAKOIIEHW CPEIbl: JIOKAIbHBIA, PETUOHAIBHBIA U
I00aTbHBINA. 3HAYCHHUE SKOJIOTUYECKUX 3HAHUM JIJIST 4eTTOBEKA.
Okomnornyeckne (HakTOpbl U 3aKOHOMEPHOCTH MX JCUCTBUS. AOHOTHYECKUE
daktopel. Cpempl OOWUTaHUS OPraHU3MOB. bBHOJOTHYECKUE PHUTMBL.
JKusznennsie popmbl opraan3zMoB. buotndeckue HakTopsl.
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llpaxmuueckoe 3ansmue No 38.
N3yyeHne MeTo10B 3KOJOTUYECKUX UCCIEA0BAHHM. JKOJOTHYECKHE PaKTOPbI
U 3aKOHOMEPHOCTH HMX  JIEHCTBHSI.

22

lIpaxmuueckoe 3anamue Ne 39.

BrisiBnenne npucnocoOieHuil OpraHu3MOB K BIHMSHHUIOCBETA. BrisBieHue
IPUCIOCOOJICHUI OpPraHU3MOB K BIMSHHUIOTEMIIEPATypbl. AHATOMHYECKHUE
0COOCHHOCTH PAaCTEHUI M3 Pa3HBIX MECTOOMTAHUS.

11

Jexkuyua Ne 19

IKono2usi U008 U NONYAAYUU. IKOJIOTUIECKUE XapPAKTEPUCTUKU MOMYJISLUH.
DKonoruyeckas CTpyKTypa MOIMyJISIHA. DKOJIOTHIeCKUe CTpaTeruu BUIoB (I-
u K-crparerun). [lonstue 00 sxonornueckoil Huie Buaa. MecrooOuTaHue.
Bun xak cucrema nomyssiiuil. Apeansl BUIOB. Buabl u uX JKU3HEHHBIE
CTpaTeruu. DKOJIOTMYECKUE SKBUBAJICHTHl. 3aKOHOMEPHOCTHU IOBEIACHUS U
MUTpaluil KUBOTHBIX. brosornyeckne HHBa3UUYYKEPOIHBIX BUIOB.

23

lIpaxmuueckoe 3anamue Ne 40
Okosorndeckue crparerud BuIoB (- u K-ctparerun). IlpucnocoGnenus
CEMSH PACTEHHI K paCCEIICHUIO

24

lIpaxmuueckoe 3ansmue No 41
DKOJIOTHYECKHE  XapaKTepUCTHKH  monyisaiuu.  [lomymsamuss — Kak
ounostormdeckas cucrema. Pemenue 3amau

12

Jexuusa Ne 20

Ixonozus cooouecms. Ixkonocuyeckue cucmemul. Coo0OILIECTBA OPraHU3MOB.
bruornieno3 u ero crpykrypa. CBsS3W MEXIy OpraHM3MaMH B OHOIICHO3E.
Dxocucrema kak oTkpbiTas cuctema (A.J[x. Tencnu). OCHOBHBIE TTOKa3aTEIU
AKOCUCTEMBI. broMacca M mpoaykmus. DKOJOTHYESCKUE MMHPAMUJIbI YHCET,
omomaccel W dHepruu. llpupomHple dKOCHCTEMBI. AHTPOIOTCHHBIE
HSKOCHUCTEMBI. Arposkocucrema. ATrpo1eHO3. YpO0IKOCUCTEMBI.
3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOBB
HIKOCUCTEMAX.
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lIpaxmuueckoe 3anamue No 42
CoolmiectBa opraHu3MoB. buomeHo3 u ero crpykrypa. CBs3M MEXIy

25 opranu3mMamu B OuorieHo3e. KpyroBopoT BeleCTB M IMOTOK SHEPIHH B
skocucteMe. OCHOBHBIE MOKa3aTeIN SKOCHCTEMBI. Pelienue 3a1ay
IIpakmuuecxoe 3anusmue No 43

26 HampaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKITECCHH.
AHTpONOreHHBIE 3KOCHCTEMBI. Arpo3kocHcTemMa. ArpoueHo3. Pasznmnuus
MEXy aHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHUCTEMAMHU. Y POOIKOCUCTEMBI.
Jexuua Ne 21
buocgepa — enobanvuas sxocucmema. Yenosexk u okpysxcarowas cpeoa.

buochepa — obmieruianerapnas 00607104ka 3eMiu, TJ€ CYIIECTBYET WIIU
CYIIIECTBOBAJIa JKW3Hb. 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OuOChEpHL.
KpyroBopoThbl BemecTB U OHMOr€OXMMHUYECKHE IHUKIBI (YyTiepoja, a3oTa).
13 PutMmuuHoCTh siBiieHHt B Ouocdepe. 3oHambHOCTh Omocdepsl. [lonsarue o
ounome.
DKoJIOTUYECKHe KPU3HChl M WX MpUYMHBL. Bo3jeiicTBue uenoBeka Ha
ouocdepy. 3arps3HeHre BO3IYITHOM cpeibl. AHTPONIOT€HHOE BO3/ICHCTBUE HA
PaCTUTENBHBIA M )KUBOTHBIA MHP. OCHOBHBIE TIPUHITUIIBI OXPaHbI TPUPOJIHI.
OCHOBHBIC MPUHIIUATIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUYECTBA M PHUPO/IBI.
llpaxmuueckoe 3anamue Ne 44

27 buocdepa — obuiennanerapHas 000J109ka 3eMJId, T/I€ CYIECTBYET WIH
CylIeCTBOBaJIa )KU3Hb. YueHue B. U. BepHanckoro
IIpaxmuueckoe 3anamue Ne 45
3aKOHOMEPHOCTH cyiiecTBoBaHus 6uocdepbl. OcoObeHHOCTH Ouochepsl Kak

28 ro0anpHON  dKOocHcTeMbl. J[MHaMu4eckoe paBHOBecMe B Oumocdepe.
KpyroBopoTsl BemecTB U OHMOTr€OXMMHUYECKHE IUKIBI (yriaepoja, a3oTa).
PurmudHOCTS siBIeHMI B Onocdepe.

29 llpaxmuueckoe 3ansmue N 46.
3arpsi3HEHHE OKpYKarolleil cpeibl.

30 Ipaxmuuecxoe 3anamue No 47.
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CriocoObl 0XpaHbl OKPY>KaIOIIEH CpeIbl.

CamocmosimenvHas pa60ma

Tloocomosums ooxnao u npeseHmayuro Ha memy. «IKonocuyeckue KpU3ucol
u 9KoJsiocudecKkue Kamacmp0¢bl. Hpedomepau;eﬂue UX BO3HUKHOBEHUA)).

HUTOI'O 3A 2 CEMECTP

26

60

NTOI'O 3A KYPC

42

94
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5 YCJIOBUS PEAJIM3AIIMU YYEBHOM JUCIHIUIIJIAHBI

5.1 Tpe6oBaHuss K MHHUMAJIbHOMY MATEPHATbHO-TEXHHYECKOMY
o0ecreYeHu 0

Peanuzanmst yuyeOHOW MUCHUILIMHBI TpeOyeT Hamudusi ydeOHOTO KaOWHeTa
ononornn. KoMIIEKTHOCTh: TIOCAIOYHBIE MECTa 10 KOJIMYECTBY OOYYarolTuXCs;
mkad/cTennax

1; aBTOMaTH3MpPOBaHHOE pabouee MeCTO: MepCcoHaIbHbIN KommbioTep B 161 B
coctrae ATX 200 G4620 DDR4/500 Gb/a+tMOHUTOP ACER V226HQL
auar.21.50.+MbIIIb+KJIAB - 1 mr.; mocka-skpaH 1 IIT.; WHTEPAKTHUBHBIN
npoektop NEC U321Hi MT - 1 wr.; ucrounuk Oecrnepedoiinoro nutanust Nippon
— lmr.; cereBoit pubTp Buro 1.8 merpa — 1 mir.

[Iporpammuoe oOecrieuenue: 1. JIMIEH3MOHHOE MPOrpaMMHOE 0OeCIeueHUE
«Antumnaruat. BY3» 2. JlunensnonHoe nporpamMmmHoe obOecrieuenune «Cucrema
Kouncynbrantllmtoc» 3. JlunieHsnonHoe mnporpamMmmHoe obecrneuenue 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 UudopmanmonHoe obecnevyeHue 00ydeHus
Ilepeyenbp pexoMeHayeMbIX Y4eOHbIX H3aaHuil, MHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

1. buonorus. 10 kmacc : y4ed, mis oOmeoOpa3oBar. OpraHu3alui : yriryo.
ypoBenb / [B. B. Ilaceunux u np.] ; nmox pen. B. B. Ilaceunnka. — M. :
[Ipocsemenne, 2019. — 336 c.

2. buonorusa. 11 kmacc : yue0, mns oOmeoOpa3oBaT. OpraHu3anuii : yriayos.
yposesb / |B. B. Ilaceunuk u ap.| ; nox pen. B. B. [laceunuka. — M. :
[Ipocsemenne, 2019. — 320 ¢

JlonmosiHUTEILHAS JIUTEpaTypa:

1.KoncranturoB, B. M. buonorus nns mnpodeccuit U crenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiieii : y4eOHUK ISl CPEl.
pod. obpazopanus / B. M. Koncrantunos, A. I'. Pezanos, E. O. ®aneeBa
; mox pea. B. M. KoncrantunoBa. - 3-¢ u3a., nepepad. u gom. - Mocksa :
Axanemus, 2016. - 332 c. : un. - (IIpodeccrnonanpHOEe 0OOpa3oBaHUE.
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O6m1eo6pazoBaTeNbHBIC TUCIHUILIAHEI). - bubmuorp.: ¢. 329. - ISBN 978-
5-4468-2946-0 : 702-08.

HNuTepHeT-pecypcobl

1.

2.

Bcest 6uonorusa. CoBpeMeHHass OMOJIOTHS, CTaThU, HOBOCTHU, OMOIMOTEKA -
www.sbio.info

EnuHoe okHO pgocTyma K 00pa3oBaTelbHBIM pecypcam HMHTepHETa 10
ounostoruu - Www.window.edu.ru

Tect nnsg aOUTYpUEHTOB TIO BCEMY IIKOJIBHOMY KypCcy OHOJIOTHH -
www.5ballov.ru/test

TeneKkoOMMYHUKAIIMOHHBIC BUKTOPUHBI TI0 OMOJIOTUHA — 3KOJIOTUH Ha CEpPBEpPE
Boponexckoro yausepcurera - WWw.vspu.ac.ru/deold/bio/bio.htm

buomnorus B8 OTkpeITOM KoJuiemke. CalT COACPIKUT SJISKTPOHHBIA Y4SOHUK 110
ouostoruu, On-line TecTsl - Www.biology.ru

DICKTPOHHBIA  Yy4EeOHUK, OONBIIONW CIHCOK HHTEPHET-PECYPCOB  —
www.informika.ru

buonornyeckass kapTuHa Mupa. Pa3zgen  KOMIBIOTEpPHOTO  ydeOHHKa,
pa3paboTaHHOTO0 B MOCKOBCKOM T'OCYIapCTBEHHOM OTKPBITOM YHUBEPCUTETE -
www.nrc.edu.ru

Penkue wm wmcuesaroniue >KMBOTHBIE POCCHM — MPOCKT DKOJOTHYECKOTro
ueatpa MI'Y um. M.B.JlomoHOocoBa - Www.nature.ok.ru

JI1st TeX, KTO YYUTCS CaM U YYUT JIPYTHUX; OYHO U JUCTAHIIMOHHO, OMOJIOTHH,
XUMHH, IPYTUM MPEAMETaM -

10.Buosorus B Bompocax u orBeTax - Www.schoolcity.by
11. buonoruss anA IIKOJABHUKOB. KpaTkas, KOMIAKTHas, HO JOCTaTOYHO

noapoOHas wHbopMarusa 1mo pasaenaMm: «OOmas Ouonorus», «boranmkay,
«3oonorusy, «Yeaosex» - Www.bril2002.narod.ru

" ®roC COO - (enepanbHblii TOCYJapCTBEHHBIH O00pa30BaTeNbHBIA CTAHAAPT CPEIHEr0 OOIIEro
00pa3oBaHUS
" ®IOC CIO - (enepanbHBII TOCYHAPCTBEHHBIH  OOpa30OBaTeIbHBI  CTaHAAPT  CPEIHETO

po¢eCCHOHATBHOTO 00Pa30BaHUS 110 CIIEIIUATFHOCTH (TIpodecch)

it ®OTI COO — henepanbHas o6pazoBaTeibHAas IPOrPaMMa CPEIHEro 0OIIEro 00pasoBaHus
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