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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYyYaroIIUMUCS
IIporpamMM cpegHero oOmiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType NTHUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMbI MO OMOJOTHM BBIJCIICHBI
CIENyIONIME  COCTABJISIONIME:.  OCO3HAaHWE  OOYYAIOIIMMHUCS  POCCHUCKOM  T'PaKIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOONPEIEIICHUIO,
Hanuyue Mmomueayuu K OOyYEHMIO OUOJIOTHM, yenenanpagieHnoe pazeumue BHYTPEHHUX
yOexXIIeHHI JTMYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEH M HMCTOPHUYECKUX TPATUIMNA Pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYalOIIMUXCsS PYKOBOICTBOBAaTbCS B
CBOEM  JIEATENbHOCTHM  IIECHHOCTHO-CMBICIOBBIMU  yCTAaHOBKAMHM, IPHUCYLIMMH  CHCTEME
OMOJIOrNYECKOTr0 00pa30BaHUs, Halu4ue nPasoCcoO3HAHUsA SKOIOTUIECKON KYJIbTYpPbl, CHOCOOHOCMU
cmagums 1NN U CTPOUTH KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pPe3yJIbTaThl OCBOEHMS MPOrpaMMbl IO OMOJIOTUU JOCTUTAIOTCA B €IMHCTBE
yueOHOM M BOCHHTATEIBHOW JAEATEIBHOCTH B COOTBETCTBUHU C TPAJUIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKMMH M JYyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMHM, NPUHATBIMHA B
o0lIecTBe MpaBWJIaMH M HOPMaMH IOBEACHUS U CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMA,
CaMOBOCIIMTaHMs M CaMOPa3BHUTHA, Pa3BUTUSA BHYTPECHHEH IO3ULUHU JIMYHOCTH, NMATPUOTU3MA U
YBOXEHHUS K 3aKOHY M IIPABOINOPSJIKY, YEJIOBEKY TPyAa M CTaplIEMy MOKOJIEHHIO, B3aUMHOIO
YB@)XKEHUs, OEpeKHOr0  OTHOIIEHUS K  KYJbTYpHOMY  HACI€IUI0 M TPaJuLMsIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, IpUPOAE U OKPYKAIOLIEH cpee.

JINYHOCTHBIE pE3yJIbTaThl OCBOEHUs y4eOHOro mnpenMera «bHOIOrHs» TOMKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIMXCsl PyKOBOACTBOBATbCS CPOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEN JINYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTAUH, TO3UTUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX  TPAJUIMOHHBIM  IIEHHOCTSM  POCCHHCKOTO  OOIIecTBa,  pacIIMpeHHe
KU3HEHHOTO OIbITa U ONbITAa JEATEIBHOCTH B IMPOIECCE pealn3alil OCHOBHBIX HAaINpaBiIeHHM
BOCIIUTATEIbHON JEATEIBHOCTH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHMSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMKM  OOydYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUICKOIr0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTHTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHWE 3aKOHa U
MIPaBOIIOPSIIIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW NEATENBHOCTH MPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHIITIOJHEHNH OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTh ~ OMNpPENENIATh COOCTBEHHYIO IO3MLMIO [0 OTHOUIEHHIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHUE  YYUTBIBaTh B  CBOMX  JCHCTBHAX  HEOOXOAUMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJEH C pa3sHBIMU YOSXKJIECHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIBHBIM
I0JIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJHEHUS Y4EOHBIX,
[IO3HABATENIbHBIX M HCCIIEIOBATEIbCKUX 3a/lad, YBa)KUTEIBHOIO OTHOLIEHUS K MHEHHIO
OIIOHEHTOB MPHU 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPIKAHNUS;

TFOTOBHOCTb K T'yMaHUTapHON U BOJIOHTEPCKON JNEATEIBHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCHMCKOMN T'PaKIaHCKOH MIEHTUYHOCTH, MAaTPUOTU3MA, YBAKEHHS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepes; PoamHO#, ropaoctu 3a CBOM Kpail, CBOIO
PonuHy, cBOH SA3bIK U KYJIBTYPY, IPOLLIOE ¥ HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEUIO U MaMSATHUKAM MPUPOAbI, JOCTHKEHUIM
Poccun B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ POCCHUICKUX YUEHBIX B CTAHOBJIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHMsI 3HA4YeHUs OWOJOTMM B IIO3HAHMM 3aKOHOB IPHUPOJBI, B JKM3HM YEJIOBEKa H
COBPEMEHHOT0 00I11eCTBa;



uzeitHasi yoe:xIEHHOCTh, TOTOBHOCTH K CIY>KE€HHUIO U 3amure OTedyecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIUIO W TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCH Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSM, CO3/IJaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSTUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaAULUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHWE SMOLMOHAIBHOTO BO3JACHCTBUS KUBOU IMPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HbIX BHJAX HCKYCCTBAa, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKON JTMUHOCTH;

5) ¢usuyeckoro BocnuTaHUsA, (GOPMHUPOBAHUS  KYJbTYPbl  310POBbS U
3MOIHOHAIBHOIO 0JIArONOJIYYHSI:

MOHUMAaHWE W peau3aIus 37J0pOBOTO M 0€30MacHOro oOpasa >KHU3HHU (30POBOE NMUTAHUE,
COONIOICHNE TUTHEHUYECKUX TPAaBUI U HOPM, COAIAHCHPOBAHHBIM PEXKUM 3aHATUNA U OTABIXA,
perymsipHass  ¢u3MyYecKas aKTUBHOCThb), OEpEeXHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHUE LIEHHOCTH TMpaBWl HHIMBUIYAIBHOTO M KOJUIEKTUBHOIO 0O€30I11acHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KM3HU JIOJCH;

OCO3HAaHWE TMOCHEACTBUM M HENPHUSATHS BPEIHBIX NpPUBBIYEK (YMOTPEOJICHUS aJIKOTOJId,
HapKOTHKOB, KypeHHUs);

6) TPya10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K aKTUBHOM JESATEIHHOCTH TEXHOJOTHYECKON M COIMATBLHON HAIPaBICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHSITH TAKYIO JIESITEIbHOCTD;

WHTEpPEC K pas3nudHbiM cdepam npodecCHOHATBHOM ACSITEIHPHOCTH, YMEHHE COBEpIIATH
OCO3HAHHBIN BEIOOpP OyayIieii mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHMIO M caMO0Opa3oBaHHUIO Ha MPOTSHKEHUU BCel
KU3HH,

7) IKOJIOTM4€eCKOro BOCIIMTAHMS:

AKOJIOTHUYECKU I1eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK UCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAaHMS,

MOBBIIICHUE YPOBHS HKOJIOTUYECKON KYJIbTYPBI: MPHOOPETEHUE OMbITa IUIAHUPOBAHUS
MOCTYTIKOB ¥ OIICHKH WX BO3MOXXHBIX TIOCIICJICTBUN JTsI OKPYKAIOIIEH CPEIbl;

OCO3HaHHUE TT00aTBHOT0 XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel X peleHus;

CIOCOOHOCTh MCIOJI30BaTh MPHOOPETAaEMbIC MPU W3YYCHUU OMOJOTUM 3HAHUS U yMEHUS
MpPU PEIICHUH MPOOIEM, CBSI3aHHBIX C PAIMOHATBHBIM MPUPOJONONIH30BAaHHEM (COOMIOACHHE
MpaBUJ TOBEICHUS B TPHUPOJE, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUJIOB, 3KOCUCTEM, Ouocdepsl);

AKTUBHOE HEMPUSATHE NEUCTBHUH, MPUHOCIIIMX BPEI OKPYKAIOIIECH NPHUPOIHOU Cpene,
YMEHHE MPOrHO3UPOBATh HEONATOMPHUATHBIE SKOJIOTHYECKHE MOCIEACTBHS MPEINPHHIUMAEMbIX
JEUCTBHAN U NTPEAOTBPAILATh UX;

HaJu4he Pa3BUTOIO SKOJOTHUYECKOTO MBILUICHUS, HSKOJOTUYECKOM KYJIbTYpbI, OIbITA
NESATETPHOCTH  SKOJOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
M03HABATEJIbHOW, KOMMYHMKATHUBHOW M COLUAJIbHOM IPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JIEATETLHOCTH KOJIOTHUYECKON HAMPABICHHOCTH;

8) neHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOINECTBEHHOW NPAKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;



COBEPIICHCTBOBAHUE SI3BIKOBOI M YHMTATENBCKOW KYJIbTYpPhl KaK CPEACTBA B3aHMMOJCHCTBHS
MEX]Ty JTIOIbMU M TTO3HAHUS MHPA;

MMOHUMaHuEe CcrenuPuKku OHOJIOTMH KaK HAayKH, OCO3HaHHs €€ ponu B (OPMHPOBAHUU
PaIMOHAIBFHOTO HAyYHOTO MBIIIJICHUS, CO3AaHUU LIEJIOCTHOTO MPEJCTABICHHUS 00 OKpY’KarolleM
MHpe KaK O €AWHCTBE TPHPOABI, YeJIOBeKa W O0OmecTBa, B TO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHHH POoOIeM COXpaHEHHs! IPHUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAYMMOCTH OWOJIOTMHU JUISi COBPEMEHHOH IMBHIM3ALMH: OOECHeUeHHUs
HOBOTO YPOBHSI Pa3BUTUSl MEIUIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OHOTEXHOJOTHM, CIIOCOOHBIX
penaTte pecypcHble IMpOOJIEMBI Pa3BUTHS YEJIOBEYECTBA, MMOWCKA ITyTEH BBIXOAA M3 TI00ATBHBIX
HKOJIOTHYECKUX MpoOsieM U olOecrieueHHs mepexoia K yCTOHUMBOMY Pa3BUTHIO, PAlMOHATIHLHOMY
UCTIOJIB30BAHUIO IPUPOAHBIX PECypcoB M (HOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aWHTEPECOBAHHOCTh B TOJIYYEHUH OWOJIOTMYECKUX 3HAHMUN B IIENAX TMOBBIIICHUS OOIIEH
KyJIBTYPbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH (YHKIMOHAIHHOM
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit pu u3y4eHun ONoIoTHH;

MOHUMAaHUE CYIIHOCTH METOAOB IIO3HAHUS, HCIIOJIB3yEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHMUA JUIS aHajdu3a U OOBSICHEHUS SBICHUN
OKPYXXAaIOLIET0 MHpa M MNPOHCXOAAMMX B HEM HM3MEHEHHH, yMEHHE JenaTb OOOCHOBAaHHBIC
3aKJIIOYCHHST HAa OCHOBE HAy4yHBIX (DAKTOB M MMEIOIIUXCA JAHHBIX C IEJIbI0 IOJyYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BaTh OHOJOTMYECKHE 3HAHMUA JUIS PpEIICHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYAIUIX;

OCO3HAHME IIEHHOCTU HAyYHOW JEATENIbHOCTH, TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEIOBATENBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIMPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
aKTHMBHOMY TIIOJyYCHHIO HOBBIX 3HAaHMH 110 OHOJIOTMM B COOTBETCTBHH C JKH3HEHHBIMH
NOTPeOHOCTAMH.

METANIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHs y4eOHOro mnpeamera «bHonorusy BKIIOYAIOT:
3HaYUMBbIC IS (DOPMHPOBAHHS ~ MHPOBO33PEHUS  OOYYAMOIIUXCS  MEXKIUCIUTUTHHAPHBIC
(MexIpeIMeTHBIE) O0IIeHAYYHbIE TTOHSITHS, OTPAXAIOIINE 1IeJIOCTHOCTh HAYyYHOU KapTHHBI MHUpa
U crieruUKy METOJIOB TO3HAHWMSI, MCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (BEIIEeCTBO, SHEPTHS,
SBJIGHWE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHLHUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HUCCIICIOBaHKE, HAOIIOJICHUE, W3MEPEHHEe, JKCIEPUMEHT W JIPYTue); YHUBEPCAIbHBIC
ydeOHble JIeHCTBUS (IMO3HABATENbHBIE, KOMMYHHKATHUBHBIC, PETYISITHBHBIE), 00ECHEUYHBAIOIINE
dbopmupoBanre (HYHKIIMOHATIBHOW TPAaMOTHOCTH W COILMAIBHON KOMIETCHIIMU OO0YyYaroIInXCs;
CIIOCOOHOCTH o0y4armuxcs UCIIONIE30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,
MHPOBO33PCHUYCCKHE 3HAHUS W YHHUBEPCAJIbHBIC YydYeOHBIC JICWCTBHS B II03HABATCIILHON H
COLIMATIbHOU MIPAKTHKE.

B pesynprare wu3ydeHus OHOJOTHMH Ha YpPOBHE CpPEIHEro OOIIero o0pa3oBaHUsA Y
oOyudatomierocss OyayT cGopMUpPOBaHBI IMO3HABATENbHBIE YHUBEpCAIbHBIC ydeOHBbIC IEWCTBHUSA,
KOMMYHHKATHBHBIC YHUBEPCATbHBIC YICOHBIC IEHCTBUS, PETYISTUBHBIC YHUBEPCATbHBIC YICOHBIC
JEHCTBUS, COBMECTHASI IeITCIbHOCTb.

MeTtanpeMeTHbIE Pe3yJIbTaThl OCBOCHHUS TPOTPAMMBI CPETHETO O00IIero oO0pa3oBaHUS
JOJKHBI OTPaXKaTh:

OByaieHHe YHUBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH €HCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE TeiCTBUS:

CaMOCTOSITENILHO  (POPMYJITHPOBATh M aKTyaJIM3UpOBaTh IMPoOJeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

WCIIOJIb30BATh MPU OCBOCHHUH 3HAHWIN MPUEMBI JIOTHYSCKOTO MBIIIICHUS (aHAJIM3a, CHHTE3a,
CpaBHEHHS, KiaccupuKaluu, oOOOLIEHHs), PACKPBIBATh CMBICT OHMOJOTHYECKUX TMOHATUN
(BBIIEISTH UX XapaKTePHBIC MPU3HAKH, YCTAHABIUBATE CBSI3U C JIPYTUMH TIOHATHSIMU);

OTIpEACNATh UENHU JEATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPHUH WX JOCTHXKCHHUS,
COOTHOCHTB PE3yJIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;



UCIOJb30BaTh OHOJOTMYECKUE MOHATUSA JUIsl OOBSCHEHUS (DAKTOB M SIBIEHUH KUBOU
TIPUPOIB;

CTPOUTH JIOTMUECKHE PacCykIeHUs (MHIYKTUBHBIE, I€TyKTUBHBIE, [10 AaHAJIOTMH), BBIABIATH
3aKOHOMEPHOCTH U MPOTHBOPEYMS] B PAacCMAaTPHUBAEMBIX SIBJICHUAX, (POPMYyIMPOBATH BBIBOJBI H
3aKIIIOYECHHUS;

MIPUMEHATh CXEMHO-MOJICNIbHBIE CPEICTBA JJISl MPEICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOLICHUH B H3ydaeMbIX OHOJOIMUYECKMX OOBEKTAX, a TaKXkKe IMPOTHUBOPEUUIl pa3HOro poja,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabatrbIBaTh MJIaH pelIeHus IpoOIeMbl ¢ y4ETOM aHAIN3a UMEIOIIMXCS MaTepUaIbHbIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JI€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PpE3yJIbTATOB LEISM,
OLIEHUBATh PUCKH MOCIIEICTBUI NESATEILHOCTH;

KOOPJMHUPOBaTb M BBINOJHATE pabOTy B YCIOBHSX pEAJbHOrO, BHUPTYalIbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPU PEIIEHUH XKU3HEHHBIX POOIEM.

2) 6a3oBbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BJIAJIeTh HaBBIKAMHU Y4Y€OHO-HCCIIEOBATEIbCKON M MPOEKTHON [EATENbHOCTH, HaBBIKAMU
paspeuieHuss npoodsieM, CrOCOOHOCThIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB
peleHys MPAaKTUYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCTOJb30BaTh PA3IUYHBIE BUIBI JAEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaluy, NMpeoOpa3oBaHUI0O M NPUMEHEHHUIO B YYEOHBIX CHUTyalUsX, B TOM 4YHCIE IPH
CO3JIaHUH YUEOHBIX U COIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIM THUII MBIIUICHHS, BIAJeTh HAYYHON TEPMUHOJIOIMEN, KIIOYEBBIMU
MOHATUSIMH U METOAAMU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3aJladyd B 0OOpPa30BATEIBHOM JCATEIBHOCTH M
KHU3HEHHBIX CUTYallUsX;

BBISIBIIAITh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYaJIM3MPOBATh 3a7ady, BBIIBUTATh
TUIOTE3y €€ pelieHus, HaXOIUTh apryMEHTHI Ui 0Ka3aTeIbCTBAa CBOUX YTBEPKICHUH, 3a1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

aHaJM3UPOBATh MOJTYUYCHHBIE B XOJI€ PELICHHUs 3a/1a4M Pe3yJIbTaThl, KPUTHYECKH OLIEHUBAThH
UX JIOCTOBEPHOCTbH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYIIECTBJISITh II€JICHAINIPABIICHHBIM IMOMCK MEepeHOoca CPeICTB U CIocoOOB JAEWUCTBUSA B
poeCCUOHATIBHYIO CPELY;

yMETh  NEPEHOCUTh 3HAHUS B  [IO3HABATEIbHYI0 M  IPAKTHUECKYyIO  00JacTH
KHU3HEIEATEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHMUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBbIE WUJEH, MpeajaraTh OpPUTMHAJbHbIE MOIXOAbl M PELICHHS, CTaBUTh
MpOoOJIEMBI U 3a/1a4H, JOMYCKAIOIUe aIbTEPHATUBHbBIE PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAaX HH(popmanuu (Tekcre ydeOHOro mocoowus,
HAYYHO-TIONYJISIPHOW JTUTEpaType, OMOJIOTMYECKHX CIIOBapsAX U CIPAaBOYHHKAX, KOMIBIOTEPHBIX
0asax [naHHBIX, B VIHTepHeTe), aHaNM3UPOBaTh HH(GOPMALMIO Pa3IUYHBIX BUAOB U (HopM
NPEJCTAaBICHUS, KPUTUUECKU OLIEHUBATh €€ T0CTOBEPHOCTh U HEIIPOTHUBOPEUYNBOCTH;

(bopMyIHpOBaTh 3ampPOCHl W TPUMEHSTH pPAa3UYHBIE METOJABI IpPH TOWUCKE M OTOOpe
6uosiornueckoil nupopmalu, He0OX0IUMOH /17151 BHIIOJIHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT WCIONB30BaHUS WH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYpPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY TMpeAcTaBiIeHUs OUOJOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHILIbI, PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAy4YHbIM $S3bIK B KayecTBE CpEACTBA NpH padore ¢ OMOJOrnyecKoi
uHpoOpMalKel: NPUMEHITh XUMHUYECKHe, (U3NYeCKHe W MaTeMaTHYeCKHUEe 3HAKU M CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpY, HCIOJIB30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISIHOCTH;



BIAJIeTh HAaBbIKAMM pacloO3HaBaHWs W  3alIUThl  MHpOpMaUMU, HHOOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OgyajeHne yHHBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUAMMU:

1) o0menue:

OCYILECTBIISATh KOMMYHHKAIIMU BO BCEX c(epax >KM3HU, aKTUBHO y4acCTBOBaTh B JHAJIOTE
WIA JTUCKYCCHUU MO CYIIECTBY OOCYXJaeMoW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH
CY)KICHHMsS OTHOCUTEIIBHO BBIIOJHEHMS NPEIaraéMo 3ajJadd, Y4WTBIBaTb HHTEPECHl U
COTJIACOBAHHOCTH MO3ULUI IPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHUE COLIMAJIBHBIX 3HAKOB,
MPENOCHIIIOK BOZHUKHOBEHHS KOH(IMKTHBIX CHUTyallUd, YMETh CMAT4aTh KOH(IUKTHI U BECTH
IIEPETOBOPBHI;

BJIAJIETh PA3JIMYHBIMHU CIIOCO0aMM OOIIEHHUS W B3aMMOJACUCTBHS, MOHUMATh HAMEPEHUS
ApYTUX JI0JIeH, NPOSBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECeHMKY M B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOX0 TOYKY 3PEHHA C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) coBMeCcTHasl 1eATeJIbHOCTD:

MOHUMAaTh M MCIIOJB30BaTh NMPEUMYIIECTBA KOMAHIHONM M MHIMBUAYAJIBbHOW pabOTHI mpu
pelieHuu OMOJIOTHYECKOM MpoOJIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHUS TPYIIIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YUeOHOH 3a1auu;

BbIOMPATh TEMAaTUKy M METOAbl COBMECTHBIX AECHUCTBUI ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXXHOCTEHN Ka)kJ10T0 4Ji€Ha KOJUIEKTHUBA;

IIPUHMMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHMU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ NOCTHUKEHUIO: COCTABIIATH IIJIaH JEHCTBUN, PACIIPEACIIATh POJIU C yYETOM MHEHUI
Y4aCTHHUKOB, O0CYXk/1aTh pE3yJIbTaThl COBMECTHOU pabOTHI;

OLIEHMBATh KAY€CTBO CBOETO BKJIAJa U KaXJI0T0 yYaCTHUKA KOMaH bl B OOIIMI pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IPOEKTHI, OLIEHWBATHh WJEU C MO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TIO3UTHBHOE CTPAaTETMYECKOE IIOBEACHME B PA3JIMUHBIX CHUTyalUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaKeHHNE, ObITh MHUIIMATUBHBIM.

OByageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eiCTBUAMM:

1) camoopranusaums:

UCIOJb30BaTh OHOJOrMYECKHE 3HAHMS JJIs BBIABICHHS NpoOJIeM M HMX peleHus B
KU3HEHHBIX U Y4eOHBIX CUTYyaLUsX;

BbIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM IEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
NEHCTBUSX M MOCTYNKax MO OTHOUIEHWIO K KUBOM NPUPOJE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKpY KarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENIbHYIO JI€ATEIbHOCTh, BBISBISATH HPOOJIEMBI,
CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEeNbHON JAEATEIBHOCTH U KU3HEHHBIX
CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS MpoOJeMbl ¢ YYETOM HUMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHIH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOOD, aprYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHHUBATh PUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYAULIUHU B PA3HBIX 00JaCTAX
3HAHUMU, TOCTOSIHHO MOBBILIATh CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HABBIKAMM TO3HABATEIbHOU pediiekcun Kak OCO3HaHMsI COBEpIIAEMbIX AEUCTBUN U
MBICIHMTENbHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUMN, UCIIOIB30BaTh MPUEMBI pe(ICKCUU JIIs
OLIEHKH CUTYalllH, BIOOpA BEPHOTO PEIICHHUS;



YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS M0 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTHI IPYTUX IIPU aHAIA3€ PE3YIbTaTOB AE€ITEIbHOCTH,

3) npuHsTHE CE0HA U APYIUX:

NpUHHUMATh CG6$I, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH IPYTOro YeJIOBEeKa.
HNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEp)KaHUS ydeOHoro mnpenmera «buomorus» Ha
yIIIyOJIEHHOM YPOBHE OPHUEHTHPOBAHBI Ha obecrieueHrne MpopUiIbHOTO 00yUeHUsS 00yJaronIuxcst
6uosiornu. OHM BKIIIOYAIOT: crielu(puiecKkue Ui OMOJIOTHH HayYHbIe 3HAHUS, YMEHHS M CIIOCOOBI
NEHCTBUI MO OCBOCHHIO, MHTEPIpETAMN U MpeoOpa3oBaHUIO 3HAHWUN, BUIBI JIEATEIBHOCTH IO
MOJyYCHUIO HOBBIX 3HAHUM M MX NMPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX, a TAKXKE B PEaJbHBIX
KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3yabTaThl IPeICTaBICHbI IO TOJaM U3yUYeHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10 knacce n0mKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJOIMU B CHUCTEME €CTECTBEHHBIX HayK, B
(hOpMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B TO3HAHUH 3aKOHOB MPUPOJIbI U PEIICHUN
po6JeM palMoOHAIBHOTO MPUPOJIOIONB30BaHMSA, O BKJIAZIe POCCUMCKUX U 3apyOCKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OHMOJOrMYECKMX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroliue
OMOJOrMYecKHe TEPMUHBI U TOHATHS (KHU3Hb, KIETKa, OpPraHu3M, MeTal0oJIM3M, TOMEOCTas,
CaMOpEeTryJISILMsI, CaMOBOCIPOM3BEAEHUE, HACIEACTBEHHOCTb, U3MEHUYUBOCTh, POCT U PA3BUTHE),
ouonornueckue Tteopuu (knerounas Tteopuss 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacnenctBeHHoctu T. Moprana), yuenust (H. Y. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKICHUSI KYJIbTYPHBIX pacTEHUil), 3aKOHbI (€IMHO00pa3us MOTOMKOB
NIEPBOrO MOKOJIEHMS], PaCIIENIEHHs], YACTOTHl TaMeT, HE3aBUCUMOro HacienoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HacieACTBeHHOW wu3MeHunBoctd H. . Basuiopa), mpuHIUIIBI
(KOMILJIEMEHTAapHOCTH);

BJIa/ICHUE OCHOBHBIMH METOJAMHU HAYYHOTO IO3HAHHUS, MCIOJB3YEMBIX B OMOJOTHYECKUX
HCCIIeZIOBAaHUSX J)KUBBIX OOBEKTOB (OMMCaHUE, U3MEPEHUE, HAOIIOCHNE, SKCIIEPUMEHT);

yYMEHHE BBIJENATh CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U 3YKapHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HCIlIe OakTepHil, rpubOB, pacTeHHI,
KUBOTHBIX M YeJIOBEKa, CTPOEHUSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX PacTEHMM, )KUBOTHBIX U YEJIOBEKA,
OMOJIOrMYECKHUX MPOIECCOB: 0OMEHa BellecTB (MeTab0IM3M), MPEBpAILlEHUs] SHEPTHH, OPOKEHHUS,
aBTOTPO(HOIO U TeTepOTPO(YHOro TUIIOB MUTAHUSL, (POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, MeH03a,
ramMeToreHesa, sMOpHoreHes3a, HoCTAMOPHOHAILHOTO Pa3BUTHUS, PAa3MHOKEHUS, HHIUBUAYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aMMOICHCTBHSI T€HOB, IeTepo3Kca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHABIIMBATh B3aUMOCBS3M MEXJAYy OpraHouJaMu KJIETKH U UX (yHKIUSMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeW M UX (QYHKIHUSIMU, MEXKAY OpraHaMyd M CUCTEMaMHU OPraHOB Y
pacTeHMii, XUBOTHBIX U 4YEJIOBEKAa WU HUX (QYHKIUSAMH, MEXIY CHCTEMaMH OpPraHoB U UX
GyHKIMAMH, MEXIy 3TanamMu oOMEHa BEIIECTB, ATAalaMU KIETOYHOTO LUKIA U KU3HEHHBIX
LMKJIOB OPTaHU3MOB, dTarlaMi SMOPUOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTUIIOM
U pakTOpaMu cpeabl OOUTaHUS;

YMEHHUE BBISBISTH OTIMUMTENbHBIE MPHU3HAKU JKUBBIX CHUCTEM, B TOM 4MCJIE PACTEHUH,
KHUBOTHBIX U YEJIOBEKA;

YMEHHE HCII0JIb30BATh COOTBETCTBYIOIIME apryMEHTbI, OMOJOTHYECKYIO0 TEPMHUHOJIOTHIO U
CUMBOJIUKY JJIs J0KA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CHCTEMAaTUUYECKUX I'PYIIIL,

yMEHHE peliaTh OMOJIOTHYECKUE 3a/1auM, BBISBIISITh IPUUUHHO-CIIEICTBEHHBIE CBSA3H MEXIY
UCClIelyeMbIMI OHMOJIOTHYECKUMHU MpPOIlecCaMU U SIBICHUSMU, JIe1aTh BBIBOJBI U MPOTHO3bI Ha
OCHOBaHUU MOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JaOOpaTOpHbIE M IMpaKTUYeckhe paldoThbl, coONI0NaTh MpaBWia NpU
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;



YMEHHUE BBIIBUraTh TUIIOTE3bl, HPOBEPATh MX OSKCIEPUMEHTAJIbHBIMH CPEJICTBAMHU,
(bopMyIHpys LeNb UCCIEA0BaHMS, aHATTU3UPOBATH MOJTyYSHHbIE PE3yJIbTAThI U I€TaTh BHIBOBI;

YMEHHE Y4YacTBOBAaTh B Y4YEOHO-HCCIIEAOBATEIBCKOW paboTe MO OWOJIOTHH, DKOJIOTHU H
MeIUIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U MYyOJWYHO NPEACTABIATH
MOJIyYEHHBIE PE3YJIbTaThl HA YYEHUYECKUX KOH(EPEHIUIX;

YMEHHE OLIEHUBATh ITUUECKUE ACTIEKTHl COBPEMEHHBIX HCCIIEI0OBaHUM B 001acTu OMOJIOTHH
U MeIUIUHBI (KIOHMPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpaBICHHOE HW3MEHEHHE
TE€HOMA M CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILIECTBIISATh OCO3HAHHBINA BbIOOp Oynyiiel npodeccuoHaNIbHON NesTeIbHOCTH B
o0yacTi OMONIOTUH, MEIULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3SIMCTBA, MHUIIEBON
IIPOMBIIIJICHHOCTH, YIIyOJIATh M0O3HABaTEIbHBIN HHTEPEC, HANIPABIEHHBIN HA OCO3HAHHBIN BBHIOOD
COOTBETCTBYIOLIEH Mpodeccun U MpoaoDKeHHEe OMOJIOTHYEcKOro o0pa30BaHUs B OpPTraHU3AIMIX
cpenHero npohecCuOHaILHOTO U BBICIIIETO 00pPa30BaHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS yueOHoro npeamera «buonorus» B 11 Knacce n0MKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJOIMU B CHUCTEME €CTECTBEHHBIX HAayK, B
(OpMHpPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBl MHpa, B IO3HAHUU 3aKOHOB
NPUPOJBl U PELICHUH SKOJIOTHYECKUX NpOOJeM YelIOBEYeCTBa, a TAKXKE B PEIICHHH BOIPOCOB
PaLMOHAIBHOIO IPUPOIOIIOIB30BaHMs, U B (POPMUPOBAHUN LIEHHOCTHOI'O OTHOILEHHS K MPUPOJIE,
OO0IIIECTBY, 4YEJIOBEKY, O BKJIAJ€ POCCHHCKHX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
OHoJI0ruy;

YMEHHUE BJaJeTh CHUCTEMOW OMOJOTMYECKMX 3HAHMU, KOTOpas BKJIIOYAET OINpENeNICHUs U
IIOHUMaHHE CYIIHOCTH OCHOBOIOJAraroIUX OHOJOTHYECKUX TEPMHMHOB M TMOHATHH (BUA,
sKocuctema, Ouocdepa), Ouomormueckue Teopun (3BodronMoHHas Tteopuss Y. JlapBuHa,
CHUHTeTHuYecKass Teopus s3Bosounu), ydeHus (A. H. CeBepuoBa — 0 HyTAX M HalpaBJIEHUIX
sBommoun, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTH4eckoro pasHosecus [x. Xapau u
B. Baiin6epra, 3apoasimeBoro cxoactsa K. M. bspa), npaBuna (munumyma lO. JIluGuxa,
HKOJIOTUUECKOM MUpaMuabl SHEPrun), runoressl (runoresa «mupa PHK» V. I'nnGepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJIaMH HAy4HOTO [O3HAHUS, UCIOJIb3yEMbIMU B
OMOJIOTUYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpeHHe,
HaOIt0/IeHue, HKCIEPUMEHT), CIIOCOOaMH BBISBICHHSI U OLEHKHM AHTPOIOT€HHBIX H3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIJICNATh CYIIECTBEHHbIE MPHU3HAKU: BUIOB, OHOTEOLIEHO30B, JKOCHCTEM U
O6uocdeprl, CTaOMIN3UPYIOIIETO, JBHXKYIIETO M Pa3phbIBAIOIIETO €CTECTBEHHOro 0TOOpa,
AJJIONIATPUYECKOr0 M CUMIATPUYECKOTO0 BHUI000pa30BaHUs, BIUSHUS JBWKYIIUX CHJI 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISALUHN, MPUCTIOCOOJIEHHOCTH OPraHMU3MOB K Cpelie OOMTaHus, YepeloBaHMs
HaIpaBJIEHUH 3BOJIIOLNHU, KPYTOBOPOTA BEIIECTB U IOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHUE yCTAaHABJIMBATh B3aUMOCBSI3M MEXKIY MPOLIECCAMHU BOJIIOLUH, IBHKYILIMMU CUITAMU
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCHUCTEM U MPUCIIOCOOJIEHHUSIMU K HUM OPraHU3MOB;

YMEHHUE BBISABIATH OTIIMYUTEIbHbBIC IPU3HAKHU KHUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUJOB K
cpene obOuTaHus, aOMOTHYECKUX U OHOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3E
OpPraHUu3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHHH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCII0JIb30BATh COOTBETCTBYIOIIME apryMEHTbI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JUIl JIOKa3aTeIbCTBA pOJICTBA OPraHU3MOB pAa3HBIX CHUCTEMAaTHYECKUX TpPYMIL,
B3aMMOCBSI3U OPraHU3MOB M Cpeabl OOMTaHMS, €IMHCTBA YEJIOBEYECKHX pac, HEOOXOIUMOCTU
COXpaHEHHUsT MHOrooOpa3usi BUJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYLIECTBOBaHMS IMPHPOJIBI U
YeJI0BEYECTBA;

yYMEHHUE pelaTb OMOJIOTHYECKUE 3a/1a4H, BBISBIIATH IPUUNHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH IpPOLEcCaMu U SIBJICHUSMH, J€JaTh BbIBOJbI U IMPOrHO3bI Ha
OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBINOJHATH JA0OpaTOpHbIE M NpaKkTUYecKue paldoThl, COOMIOAATh IMpaBWiia IMPHU
pabote ¢ yueOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THIOTE3bI, IPOBEPATh UX HKCIEPUMEHTAJIbHBIMU CpPEJICTBAMHU,
(bopMyaHpys LeNb UCCIEI0BaHMs, aHATM3UPOBATh MOJyYCHHbIE PE3YJIbTAThl U 1€7aTh BBIBObI;



YMEHHE YYacTBOBAaTh B yueOHO-HCCIIEOBATENbCKON padoTe Mo OMOJIOTHH, DKOJIOTUU H
MEUIIMHE, MPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M MYOJIMYHO MPEICTABIATH
MOJTy4YE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEHIIMSIX;

YyMEHUE OILICHUBAaTh THUMOTE3bl W TEOPUU O TMPOUCXOKICHUU IKU3HU, YEIOBEKa U
YeJIOBEYECKUX pac, O MPHYMHAX, IOCIEICTBUSAX M CHoco0ax MpeaoTBpaIleHHs] TI00albHbBIX
W3MEHEHUl B buocdepe;

yYMEHHE OCYIIECTBIATh OCO3HAHHBIN BbIOOp Oynymiel mpodecCuOHaIbHOM e TENIbHOCTH B
o0yacTu OGMONOTHH, SKOJOTUH, MPUPOOIIOIB30BAHUS, MEIUIMHBI, OMOTEXHOJIIOTUH, TICUXOJIOTHH,
BETEPUHAPHUH, CEIBCKOTO XO3SHCTBA, MUIIEBONW MPOMBINIJICHHOCTH, YIIyOasSTh MO3HABATEIbHBIH
WHTEpEeC, HapaBIEHHBIA HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH MPOPECCHH U TIPOIOIIKCHHE
OMOJIOTUYECKOTO0 O00pa30BaHUs B OPraHU3AIUAX CpPEIHEro MPOPEeCCHOHATBPHOTO M  BBICIIETO
oOpa3oBaHUsI.

COJEP)KAHUE OBYYEHUA

10 KJIACC



ConepxaHue IporpamMMmbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY TOCYAAPCTBEHHOU
utoroBoii arrectanuu (I'UA).

Tema 1. Buosorus kak Hayka

CoBpemeHnHass Ouosiorus — KOMIUIEKCHas Hayka. Kparkas wuctopus pa3BUTHsS OHOJIOTHH.
buonornueckne Hayku M u3ydaemble MMM MpoOiembl. DyHAaMeHTalbHblE, NPUKIAJHBIE U
MOMCKOBBIEC HAyYHBIE UCCIIEIOBAHMS B OMOJIOTHH.

3HayeHue OuoNOTMU B (HOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA.
[Mpodeccun, ces3anHbie ¢ OWONOTHEd. 3HaUYeHWE OWOJOTUM B TPAKTUYECKOW ICATEIHHOCTH
YEJI0BEKa: MEIULIMHE, CEIIBCKOM X035HMCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOBL.
JdemoHcTpauuu

[Moptpetsl: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. apsun, VY. I'apseii, I.
Mennens, B. U. Bepnaackuii, U. I1. I1anos, Y. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OHOJOTHH C APYTUMU HayKaMuy, «CucTemMa OMOIOTHYECKUX HAYKY.
Tema 2. ’KuBble cucTeMbI U UX U3YUYEeHHUE

JXKuBble cuctembl Kak npeAaMeT u3ydeHus Ouosiornud. CBOMCTBa KHMBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTAaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJOKHOCTh M  YIOPSIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOpPraHU3allMs,  CAMOBOCIIPOM3BEACHHE,  Pa3IpaXKUMOCTbh,
U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyy KUBBIX CHCTEM: MOJIEKYJISIPHBIA, KIETOUYHbIA, TKAHEBBIN, OPraHU3MEHHBIN,
MOMYJIAIIMOHHO-BUIOBOM, ASKOCHCTEMHBINH (OuoreoneHotnyeckuii), Ouochepnsiit. Ilporeccsr,
MPOUCXOJSAIINE B JKUBBIX cucTeMax. OCHOBHbIE MpuU3HAaKH >KUBOro. JKu3Hp kak ¢opma
CyllecTBOBaHMs Marepud. Hayku, un3ydaromme KHUBbIE CHCTEMbl Ha pPa3HbBIX YPOBHSX
OpraHU3alNH.

N3yuenne kuBbIX cucteM. MeToasl Ouosiormueckoi Hayku. HaOmroaeHuwe, u3MepeHwue,
SKCIEPUMEHT, CHUCTEeMaTh3auus, MeTaaHanu3. [loHsTme o0 3aBUCMMONM U  HE3aBUCUMOM
nepemeHHol. [lmanupoBanue »skcnepuMenTa. I[loctaHoBka U mnpoBepka runore3. Hynepas
runore3a. [lonstue BpIOOpKH U €€ 1ocToBepHOCTH. PazOpoc B Omosornyeckux naHHbIX. OneHka
JIOCTOBEPHOCTH TIOJy4YEHHBIX PEe3yJbTaTOB. lIpHMUMHBI MCKaKE€HHs PE3yibTaTOB 3KCIEPUMEHTA.
[loHsiTHE CTaTUCTUYECKOTO TECTA.

JdemMoncTpanuu

Tabmumer u cxembl: «OCHOBHBIE TIPHU3HAKU KHU3HU», «buoiiormyeckue cucTembD», «CBOWCTBa
KUBOM MaTepun», «YPOBHM OpPraHU3alMU >KUBOM NPUPOAbD», «CTpOEHHE >KMBOTHOM KIIETKH,
«Tkann KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOrO0 Opranusmay», «buoreonenosy,
«buocdepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

ObopynoBanue: 5aboparopHOEe OO0OpYAOBaHHE MJIsi TPOBEJACHHUS HAONIONEHUH, H3MEpEHHIA,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonb30BaHUE Pa3IUYHBIX METO/IOB MIPU U3YUEHUU )KUBBIX CUCTEM.
Tema 3. Brnosorus KieTku

Kretka — cTpykTypHO-(yHKIIMOHATBHAS €IUHUIIA )XKUBOTO. VIcTOpUS OTKpBITHS KiIeTKH. PaboTh! P.
I'yka, A. JleBenryka. Knerounas teopust (T. LlBann, M. Illnefinen, P. BupxoB). OcHoBHBIE
IOJIOXKEHUSI COBPEMEHHOM KJIETOUYHOM TEOPUHU.

MeToabl MOJIEKYJISIPHOM M KJIETOUHOM OMOJIOTUN: MUKPOCKOMNHUS, Xpomarorpadus, anekrpodopes,
METOJ] MEYECHBIX aTOMOB, TU(depeHaIbHoe HeHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK.
Uszyuenue uxcuposannvix kiemok. DIEKTPOHHAS] MUKpOCKoNUs. Kongokanvuas mukpockonusi.
Bumanvnoe (npuosicusnennoe) uszyuenue Kiemox.

JdemoncTpanuu

IToprpersl: P. I'yk, A. Jlesenryk, T. [lIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuips! n cxembl: «CBETOBOM MUKPOCKOI», «DJNEKTPOHHBIH MUKpOcKom», «McTopust pa3Butus
METOJ0B MUKPOCKOITHI.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpEnapaTbl pacTUTEIbHBIX, JKUBOTHBIX U
OaKkTepuaIbHBIX KIETOK.

IIpakTnyeckass pabGora «M3ydeHne METONOB KIETOYHOH Ouojoruu (xpomarorpadus,
anekTpodopes, muddepennuanbaoe neHTpudyruposanue, [11[P)y».

Tema 4. XumMnyeckasi OpraHu3anus KJIeTKH

XHMMHWUYECKUHN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPaMUKpPOIIEMEHThL. Boga u e€ ponb Kak
pacTBOpUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETYISIIMA. MuHepaibHble
BEIIECTBA KJIETKH, UX Onosiornyeckast posib. Poib KaTHOHOB U @aHHOHOB B KIIETKE.

Opranuueckue BENIeCTBA KJIETKU. brosornyeckue nmoinumepsl. beaku. AMUHOKHUCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBoil monekynbl. [lepBuunas cTpykTrypa Oenka, MENTHUAHAs CBS3b.
Bropuunasi, TpeTnyHas, ueTBepTHYHAs CTPYKTyphl. JleHarypamus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. bruonornueckue GyHKIUU 0IKOB. [Ipuoknsi.

VYrneBonbl. MoHOCaxapuibl, AWCaxXapuibl, OJUTOCAXapuaAbl W Moimcaxapuabsl. OOmwmii TIaH
CTpOeHHS U (PU3MKO-XUMHUYECKHE CBOMCTBA YIIIeBOAOB. buonoruueckue GyHKIIUU YTIEBOOB.
Jlumuner. [uapodunsHO-rHIpOdOOHBIE cBolicTBa. Knaccudukanus nunumos. Tpuriunepumsi,
dbochomunuabl, BOCKH, CcTepouisl. buonormueckne ¢yHknuu umugoB. OOmEe CBOWCTBA
OHMOJIOrMYeCcKUX MeMOpaH — TeKy4ecTh, CIIOCOOHOCTh K CaM0O3aMbIKaHHUIO, TIOJYTIPOHUIIAEMOCTb.
Hyxneunossie kucnotsl. JIHK u PHK. Crpoenne nykiennoBsix kucior. Hykneotuas!. [Ipuaumn
kommuiemMentapHoctu.  [Ipasuno  Yapradda. Crpykrypa JHK — nBoiiHas  crupalb.
Mecronaxoxaenue u ononornyeckue pynkuuu JJHK. Buast PHK. @ynkunn PHK B kietke.
Crpoenne monekysbl AT®. Makpospruueckue cBsi3u B Moisiekyine AT®. buonormueckue
¢bynkiuun  AT®. BoccTaHoBleHHbIE NEPEHOCYMKH, HX (QYHKIMM B KiIeTke. /[pyeue
HYKIeo3uompugocghamol (HT®D). CexBeHUpOBaHUE JIHK. Memoowi 2eHOMUKU,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrpykrypHass Owuojorus: OWOXMMHYECKHE W OMO(PU3MUYECKHE WCCICIOBAHUS COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYpbl OmOMOJNIeKyld. Moodenuposanue cmpykmypol U QYHKYuUll
Ouomonexyn u ux komniekcos. Komnvromepruiii Ouzaiin u OpeaHu4yecKuti cunmes OUOMONEKY U UX
HENnpUpoOHbIX AHANO0208.

JdeMoHcTpanun

[Toptpetsr: JI. Ilomunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, ®. Conrep, C.
[Ipy3unep.

Huarpammsl: «PacnpenesieHue XUMHUYECKUX AJIEMEHTOB B HEKMBOM mpupoae», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOI MPUPOIE».

Tabmups! u cxemsl: «Ilepuonnyeckas TabauIa XUMUYECKUX 3JE€MEHTOBY», « CTpOCHHE MOJIEKYIIbI
BOoAb», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHHE MOJIEKYJbl Oenka», «CTPyKTYyphI
0enKoBOM MOJEKyJIb», «CTpOCHHE MOJNEKYd YriaeBoJaoB», «CTpoeHHE MOJEKYJ JHIMUAO0BY,
«Hyxknennosble KUCI0ThDY, «CTpoeHne Mosiekyiasl ATOy.

O6opynoBaHue: XUMUUECKasi IOCy1a U1 000pyI0BaHHE.

JlaGopaTopHas padora «O6Hapyx eHHe OEIKOB € TOMOIIbIO KAUeCTBEHHBIX PEAKLIUII.
JlabopaTopnass paGora «lccienoBaHue HYKIEHMHOBBIX KHUCJIOT, BBIJEICHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u yHKUMM KJIETKH

Tumel KJIETOK: dSyKapuoTHYeckas U mpokapuotuueckas. CTpyKTypHO-(GYHKIIMOHATIbHBIC
00pa30BaHMsI KIICTKH.

Crpoenue mnpokapuoTuuecko kietku. Kierounas crenka Oaktepuili u apxeil. OcobeHHOCTH
CTpOEHHS TeTepoTpOoPHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KIIETOK. MEeCTO U posib IPOKApUOT
B OMOIIEHO3aX.

Crpoenne W (QYHKIMOHHUPOBAHHE OHYKApHOTHUECKOW kieTku. [lnasmarmdeckas wmemOpana
(mma3manemma). CrTpykTypa [ia3MaTudecko MeMOpaHbl. TpaHCIOpPT BELIECTB  uepe3
MJIa3MaTHYeCKyr0 MeMmOpaHy: maccuBHBIN (auddysus, obmeruénnas auddys3us), aKTHBHBIN



(mepBUYHBIA W BTOPWUYHBIM aKTUBHBIN TpaHcropt). [lomynponunaemocts MeMOpaHbl. Paborta
HaTpUil-KaJIMeBOro Hacoca. DHJOUUTO3: MUHOLUTO3, (aronuro3. Dk301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIHU KIETOUYHOW CTEHKH PacTEHHA, TPHOOB.

Huronmnazma. Ilutozoms. I[lutockener. [IBwkenuwe 1muTomiasmbl. OpraHowabl  KJIETKH.
OnHomMeMOpaHHBIE OpPraHOWIBI KJIETKHU: 3HAomIasMarudeckas ceth (DIIC), ammapar 'ombmxw,
JM30COMBI, UX CTpoeHHe M (yHKIHMHU. B3auMocBA3b OJHOMEMOpPAHHBIX OPIaHOMJOB KIIETKH.
Crtpoenue TpaHYJSIpHOTO peTuKyinyma. Mexanuzm nanpaenenus 6eaxos 6 OIIC. Cunres
pacTBopuMbIXx ~ OenmkoB.  CuHTE3  KIETOYHBIX  MeMOpaH. [mamkwmii  (arpaHyJssIpHBIN)
SHJOIUIa3MaTHYECKU peTuKynyM. CekpetopHas (yHkius anmapata [onbmku. Moouguxayus
benkoe 6 annapame I onvoocu. Copmuposka 6enxos 6 annapame I onvoxcu. TpaHCHIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbixX KieTok. Kierounsii cok. Typrop.

[loniyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKM:  MHUTOXOHIAPHUM, IJIacTUIbl.  [lpoucxoowcoenue
mumoxonopuit u naacmuo. Cumobuoeenez (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u
GYyHKIIMM  MUTOXOHApUA W 1wiacTud. llepBuyHbIe, BTOPUYHBIE U  CIOXHBIE IUIACTUIBI
(OTOCUHTE3UPYIOMIUX SyKapUOT. XIIOPOIUIACTHI, XPOMOILIACTHI, JIEUHKOIUIACTHI BHICIIUX PACTEHU.
HememOpannsie opranouss! kinetkun Ctpoenue u QyHKIMH HeMEMOPaHHBIX OPTaHOUIOB KIIETKH.
Pubocomsl. [Ipomescymounsie punamenmol. MukpodunaMeHTsl. AKmMuHo8ble MUKPODUIAMEHMbL.
Mpiiieynble  KIETKU. AKMuUHO8ble KOMHOHEHMbl HeMbluleyHblx KiemoK. MUKpoTpyOOUuKH.
Knerounsrii nentp. CTpoeHue 1 IBUKEHUE KTYTUKOB U peCHUYEeK. MUKPOTPYyOOUKH LIUTOILIA3MBI.
Hentpuons. beaku, accoyuuposannvle ¢ Mukpoguiamenmamu u muxkpompyboukamu. Momopuvie
benxu.

SAnpo. Obonouka siapa, XpOMAaTHUH, KapHoIUIa3Ma, SIPBIIIKU, UX CTpOoeHHe U (QYyHKUUU. SaepHblii
OenkoBbIi MaTpukc. I[IpoCTpaHCTBEHHOE pACIONOKEHHE XPOMOCOM B HHTEpP(a3HOM  sJIpe.
dyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJuHamuka 10epHol 00010UKU &
mumo3se. Hoepuwlii mpancnopm.

Knerounsie BiiatoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIETOK JYKapuOT (pacTHUTENbHOM,
KHUBOTHOMU, TPUOHON).

JdemMoHcTpanuu

[optpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmumpl u cxembl: «CTpoeHHE JYKapHOTHYECKOW KIEeTKH», «CTpOeHUE >KMBOTHOM KIIETKHY,
«CTpoeHHE PpacTUTENBbHOM KIETKW», «CTpoeHHe MUTOXOHIpUM», «Sapo», «CrpoeHune
MIPOKAPUOTUYECKOMN KIETKHY.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpenapaThl PacTUTEIbHBIX, JKUBOTHBIX KJIETOK,
MHUKpOTpenaparsl 0aKTepHalbHBIX KIETOK.

JlabopaTopnasi padora «/3ydueHne cTpoeHus KIETOK pa3IMdHbIX OPraHU3MOBY.

IIpakTnyeckas padora «l3ydyeHne cBOMCTB KJIIETOUHON MEMOPaHbI».

JlabopaTopnasi pabora «MccnegoBanme miasmMonM3a H JEMJIa3MOJIM3a B PACTHTEIIBHBIX
KJIETKaxX)».

IIpakTnyeckas padora «l/3ydyeHne ABM>KEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NpeBpaLlieHHE JHEPTHH B KJIeTKe

AccuMuisiMsl M JUCCUMIUIALMS — JIBE€ CTOpPOHBI MeTaOonu3ma. Tumbl 0oOMEHa BEIIECTB:
aBTOTPO(HBIN U TeTepoTpodHbI. YuacTue KUcIopoaa B OOMEHHBIX Ipolieccax. JHEPreTHueckoe
obecrieueHue KieTku: mnpespaiieHue AT® B oOMeHHBIX npoueccax. GepMeHTaTUBHBIA XapakTep
peaxiuii KJIETOYHOTO MeTabonu3ma. DepMEeHThI, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M JICHCTBHSL.
Kodepmentsl. OTiinumns (pepMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. beiaku-akTUBAaTOpHl U
OeNKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pEakUuil OT pa3IMyYHBIX
(bakTopoB.

IlepBU4HBII CUHTE3 OPraHUYECKUX BEIECTB B KiIeTKe. POTOCUHTE3. AHOKCULEHHbIU U OKCULEHHBL
Gpomocunmes y bakmeputi. Ceemocodbuparowjue nuemenmsl U NUSMEHmMbl PEaKyuoOHHO20 YEeHMPA.
Ponw xmopomnactoB B mporiecce doTtocunte3a. CBetoBast u TeMHOBast (a3bl. Pomoodvixanue, Cs,



Cy. u CAM-munvr pomocunmesa. IIpogykTuBHOCTB (hoTOCHHTE3a. BiiusHue pa3nuyHbiX (pakTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHue POTOCHUHTE3A.

XemocuHTte3. Pa3HooOpazue OpraHm3MOB-XEMOCHHTETHKOB: HUTpU(UUIUpYIOMKE OaKTepHH,
XKele300aKTepun, cepobaKTepru, BOJIOPOAHbIE OaKTepuu. 3HAaU€HNE XEMOCUHTE3a.

AHa’pobHble opraHu3mbl. Buabl Opokenus. IlpoaykTel OpoXeHHsT M WX HCIOJIb30BAHUE
4eloBeKOM. AHa’pOOHBIE MHMKPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOIOTHHM W BO30YIUTENH
Ooe3Hen.

AspoOHBIE OpraHU3MBI. DTambl YHEpPreTudeckoro oomena. [loaroroBurenpHbIi dTam. ['mukonn3 —
OECKHUCIIOPOAHOE PACUICTNIEHUE TITFOKO3bI.

buonoruueckoe okucrneHue, WM KIETOYHOE JbixaHHe. Poib MUTOXOHIpHII B Mpolieccax
ouosornueckoro okucineHus. Luknumueckue peakuuu. OxucnutensHoe (GochopuiupoBaHUe.
Ouepeus membpannoeo epaduenma npomonos. Cunmez ATD: paboma npomounou ATD-
cunmaszwi. IlpeumymiecTBa a’poOHOro MmyTd OOMEHa BEIIECTB TeEpel  aHadpPOOHBIM.
D¢ PeKTUBHOCTD HIHEPTETHUECKOTO OOMEHA.

JdemMoHcTpanuu

[optpersr: JIxk. Ilpuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuip! 1 cxembl: «DoTocUHTE3Y», «DHEpreTndeckuii oomen», «brocunres denka», «CtpoeHue
bepMmeHTa», « XEeMOCHHTE3Y.

O6opynoBaHMe: CBETOBOM MHUKPOCKOI, OOOpYyAOBaHWE Ul IPUTOTOBIIEHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnasi pa6ora «lI3ydyeHue KaTraaUTHUECKON aKTUBHOCTH (EPMEHTOB (HA mpuMepe
aMuyIa3bl WIKM KaTallas3bl)y.

JlabopaTopHasi padora «/3yueHue ¢GepMEeHTATUBHOIO pacCHICTUICHHs MEPOKCHa BOJOpOAa B
pPaCTUTEIBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE MPOIecCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopnasi pabota «CpaBHEHHE TIPOIECCOB OPOKECHHSI U JBIXAHUS.

Tema 7. HaciieacTtBeHHasi MH(popMalus U peaau3anus eé B KJIeTKe

Peakuuu matpuuHoro cunrtesa. [IpuHIMN KOMIUIEMEHTAPHOCTH B pEakUUsAX MaTPUYHOTO CHHTE3A.
Peanuzamus nacnencrBeHHoOM mHpopManuu. ['eHETHYECKU KOJ, €r0 CBOMCTBA. TpaHCKPHUMIUSI —
MaTPHUYHBIHA CUHTE3 PHK. [TpuHIMTIBI TPAHCKPHIILIUHU: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJUIEIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancmsauuss u e€ atanmbel. Yuactue TpancnoptHeix PHK B OwmocuHTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B GMocuHTe3e Oemka.
Coepemennvie npedcmagnenus o cmpoeHuu 2enog. OpraHuzalus TIeHOMa y TNPOKapHOT U
sykapuoT. Perynsuus akTUBHOCTH T€HOB y npokapuoT. ['unoresa onepona (®. XKako0, XK. Mano).
MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuma 6 pezynayuu
pabomwi 2enos. Perymsiys 0OMEHHBIX MPolieccoB B KieTke. KieTounslil romeocTas.

Bupycsl — HeknieTouHbIe (POPMBI )KU3HU M 0O0IUraTHbIe Mapa3uTsl. CTPOCHHE TMPOCTHIX M CIOXKHBIX
BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. ;Kuznennwviti yuxn /JHK-cooepacawux supycos, PHK-
cooepoicawyux supycos, bakmepuogazos. Qopamuas mpaHcKpunyus, pesepmasd, UuHmezpasd.
BupycHbie 3a0oneBaHust uenoBeka, KUBOTHBIX, pactenuid. CIIN, COVID-19, couunanbhbie u
MEJIULUHCKUE MTPOOIJIEMBI.

buoungpopmamuka: unmeepayus u aumanuz oOorvwux maccusoe («bigdata») cmpykmypHvix
ouonocuyeckux oanuvix. Hanomexnonoeuu 6 ouonocuu u meouyune. llpoepammupyemvie gynkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUI.

Tabmuib! u cxemsl: «buocunTes Oenkay, «['eneTnyeckuii ko, «Bupycen», «bakrepruodarmy.



IIpakTnueckas padora «Co3gaHue MOJICJIA BUPYCay.

Tema 8. ’/Ku3HeHHBIN HMKJ KJIETKH

Knerounsnii muki, ero nmepuonasl u perymanus. Matepdaza u Muto3. OCOOEHHOCTH TPOLECCOB,
nporekatomux B uHTepdaze. I[loaroroBka KieTku K  JeneHuio. [IpecuHTeTHYeCKHit
(MOCTMHUTOTHYECKHM), CHUHTETUYCCKUA W TIOCTCHHTETHUYECKHH (MPEMUTOTHYECKUN) TIEPUOIBI
uHTEpPa3BbI.

Matpuunsiii cunre3 JJHK — pemnukauud. [punnuner pernukannn JJHK: xommnemeHnTapHOCTSD,
ITOJIyKOHCEPBATUBHBIN CUHTE3, aHTUIIApAILIENbHOCTh. Mexann3m permkanuu JJHK. XpomocoMmsl.
Crtpoenue xpomocoMm. Temomepsl W Temomepa3a. XPOMOCOMHBIH Ha0Op KJIETKH — KapHOTHII.
JIMMIIONAHBI M TammouAHbIM Habopel XpomocoM. [‘omonorumunbie Xpomocombl. [lomoBwie
XPOMOCOMBI.

Henenue kiaeTku — MuTo3. CTaguu MHUTO3a U IPOUCXOSIINE B HUX Ipouecchl. THIBI MUTO3a.
Kapuokunes n nurtoknues. buonornuyeckoe 3HaueHUE MUTO3A.

Perynsus MuToTHYECKOTO LIUKIIA KIETKHU. [Iporpammupyemast KieTouHas rudeb — aromnTo3s.
Knerounoe s1po, XpoMOCOMBI, (QYHKUMOHANbHAas Te€HOMHUKA. Mexanuzmvl npoaugepayuu,
oughgpepenyuposku, cmapenus u euberu kiemoxk. «L{ugposas kiemrxay — buoungopmamuvecxue
Mooenu PYyHKYUOHUPOBAHUSL KILeMKU.

JdemoncTpanun

Tabmumelt u  cxembl: <« KU3HEHHBIA IMKI KICTKW», «MuT03», «CTpoeHHE XpOMOCOMY,
«Pemmukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOMpemnaparbl: «MUTO3 B KJIETKaX KOpeIIKa JyKay.
JlabopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparaxy.

JlabopaTopnasi pa6ora «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpeIIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. CTpoeHue n pyHKIIUM OPraHU3MOB

buonoruueckoe paznooOpaszue oprann3mMoB. OHOKIETOUHbIE, KOJOHHAIBHBIE, MHOTOKIIETOUHBIE
OpraHU3MBbl.

Oco0eHHOCTH CTPOEHUS U JKU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPHUOBI, OJHOKJIETOYHBIE BOJOPOCIHU, JApyrue mnpoTucTtel. KosnoHuanbHbIE
OpraHU3MBl.

B3auMocBsI3p yacTell MHOTOKJIETOYHOTO oOpraHu3ma. TkKaHW, OpraHbl M CHUCTEMbI OpPIraHOB.
OpranusM Kak enuHoe Leioe. 'omeocras.

Tkanu pactenuif. Tumbl pacTUTENbHBIX TKaHel: oOpa3oBaTellbHAas, MOKPOBHAs, MPOBOISAIIAS,
OCHOBHasl, MexaHnuyeckas. OCOOEHHOCTH CTPOECHHUS, PYHKIIMI U pacloOKEeHUs TKaHe B opraHax
pacTeHun.

TkaHM XUBOTHBIX W YENOBEKAa. THUIbI >KUBOTHBIX TKaHEH: SMHUTENMalbHAs, COCIMHHUTEIIbHAS,
MblllIeyHasi, HepBHas. OcoOeHHOCTU CTpoeHMs, (YHKIUN MU PACIONIOKEHHsS] TKaHEW B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M Te€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U CHUCTEMBl OPraHoOB
KUBOTHBIX U 4yenoBeKka. DyHKIMN OpraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOUHBIX M MHOTI'OKJIETOUHBIX
YKUBOTHBIX. HapyxHbI! 1 BHYTpeHHUH ckeseT. CTpOEHUE U TUIIbI COSIMHEHUST KOCTEH.

JIBu>keHHe OpraHu3MOB. J[BHKEHHE OJIHOKJIETOYHBIX OPraHHU3MOB: aMEOOUAHOE, KI'YyTHKOBOE,
pecHu4HOE. JIBM)KEHME MHOTOKJIETOYHBIX pPACTEHUW: TPONMU3MbI M HACTUM. [[BUXKeHue
MHOTOKJIETOYHBIX JKMUBOTHBIX M Y€JOBEKa: MblllleyHas cucreMa. Peduexc. CkeneTHble MBIl U
ux paboTa.

[luranue opranusmoB. I[lormomenue BOABI, YIJIEKUCIOTO Ta3a W MHUHEPAJIbHBIX BEIIECTB
pacteHusmu. I[luTanue KUBOTHBIX. BHYTpPUIOJIIOCTHOE M BHYTPHUKJIETOYHOE MHUIIEBAPEHUE.
[lutanne MO3BOHOYHBIX >KUBOTHBIX. OTHENBl MHUIEBAPUTEIHLHOTO TpakTa. [luieBapurensHbIe
xene3pl. [InmeBapurenbHas cucremMa 4eaoBeKa.



Jlpixanue opraHusmoB. Jlpixanue pacteHuil. [lpixanue xuBOTHBIX. Juddysus ra3zoB uepes
MOBEPXHOCTh KJIeTKU. KokHoe apixanue. JlprxaTenbHas moBepxHOCTh. JKaGepHoe U NErodHoe
IbIxaHue. JIpIXaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIIOIIMOHHOE YCIIOXKHEHHE
CTPOCHHs JETKUX II03BOHOYHBIX JKMBOTHBIX. JIpIXarenpHas cucTtemMa 4enoBeka. MexaHusMm
BEHTWISIIIUY JETKUX y MTULl ¥ MIIEKOMUTAIOMIMX. Perynsiuus npixanus. J{pixaTenbHble 00bEMBI.
TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTEHUN. TpaHCIOPT BELIECTB Y
#UBOTHBIX. KpoBeHOCHas cucteMa u €€ opransl. KpoBeHOCHas crcTeMa I03BOHOUYHBIX KUBOTHBIX
n venoBeka. Cepiie, KPOBEHOCHBIE COCYIBI M KpoBb. Kpyru kpoBooOpamieHus. JBOIIONNOHHBIE
YCIIOKHEHHSI CTPOCHUS KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX KMBOTHBIX. PaboTa cepima u eé
peryJsuus.

Boigenenue y oprann3moB. Beinenenue y pactenuil. Beinenenue y xuBoTHbIX. COKpaTUTEIbHBIE
Bakyosu. Opransl BbieneHus. GuibTpanus, ceKpenns 1 oOpaTHOE BcachlBaHUE KaK MEXaHU3MBI
paboThl opraHoB BbiaeneHUs. CBsI3b MMOJIOCTH Tella ¢ KPOBEHOCHOM U BBIJCIUTEIBHON CUCTEMaMH.
Boigenenue y mo3BOHOYHBIX KHBOTHBIX W denoBeka. [louku. CtpoeHue u (GyHKIIMOHUPOBAHHE
HedppoHa. OOpa3zoBaHUEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W LHUCTHI
NPOCTEUIINX. 3allUuTa y MHOTOKJIETOYHbIX pacteHud. Kyrtukymna. CpeiacTtBa MAcCUBHOW U
XUMHYECKOHN 3alUThI. DUTOHIINIIEL.

3amuTra y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX NpoU3BOAHBIE. 3allUTa OpraHu3Ma OT
Oonesneil. IMMyHHas cucreMa denoBeka. KiieTouHbli M ryMOpaibHBII HIMMYHUTET. BpoxkaEHHBIN
U pUOoOpeTEéHHBIN crienupruyeckuii UMMyHUTET. Teopusi KIOHAIbHO-CEIEKTUBHOIO UMMYHHUTETA
(IT. Dpmux, @®. M. bepuer, C. Toneraa). BocnamurenbHble OTBETHI OpPraHU3MOB. Poiib
BPOX/IEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI.

PasgpaxxuMocTe M peryssnus y opraHu3moB. Pa3ipaXuMOCTh y OJHOKJIETOYHBIX OPTraHHU3MOB.
Takcucsl. PaznpaxumMocTs U peryJsisiiys y pacTeHuil. POcToBbIE BeecTBa U X 3HAYEHUE.
HepBHas cuctema u pedrekTopHas peryisius y >KMBOTHBIX. HepBHast cucrema u €€ OTHEINbI.
OBOJIOIIMOHHOE YCJIOKHEHUE CTPOCHMSI HEPBHOM CHCTEMBI y JKMBOTHBIX. OTHENBI T'OJIOBHOTO
MO3ra TO3BOHOYHBIX JKMBOTHBIX. Pedrnexc m peduekropHas ayra. be3ycloBHbIE W yCIOBHBIE
pedeKcol.

I'ymopanbHas peryisuus 1 3HIOKPUHHAs CUCTEMA KUBOTHBIX U yeoBeKa. XKene3bl SHIOKPUHHOM
CUCTEMBI U MX TOPMOHBI. JlelicTBE TOPMOHOB. B3aMMOCBS3b HEPBHOU U DHIOKPUHHON CHCTEM.
I'unmoranamo-runoguzapHas cucrema.

JdeMoHcTpanun

[Toptper: U. I1. ITaBnos.

Tabmuuet u  cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOAOPOCIN,
«bakrepun», «lIpocteiimme», «OpraHbl IBETKOBBIX pacTeHMiD», «CHCTEMBI OpraHoB
II03BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHME HaceKOMbIX», «TkaHM pacTeHu»,
«KopueBbie cucrempr»y, «CtpoeHue credns», «CTpoeHHE ITUCTOBOM IUIAaCTUHKWY», «TKaHU
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas cucrema», «KpoBeHOCHass cucremay,
«/lpixatenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpblmieyHas cucreMay,
«BpinenurenbHas cuctema», «IHAOKpUHHAs cuctema», «CTpoeHue MbIILbD, «MMyHUTET»,
«Kumeunononoctueie», «CxemMa NUTaHUs pacTeHU», «KpOBEHOCHbBIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHE IUIaHApUW», «BHYTpeHHEEe CTpPOEHHE A0XKAEBOIO
yepBsi», «HepBHas cucrema psiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbIKaomuxcsa», «HepsHas cucrema nrtunpy, «HepBHas cucreMa MIEKOIUTANOIIHAXY,
«HepBHas cuctema denoBekay, «Pediekcy.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIPENaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKLIUH HACEKOMBIX, MITIOKOXKHX, YKUBBIE
9K3EMILIAPhl KOMHATHBIX PAacTeHH, repOapuy pacTeHUIl pa3HBIX OTJENOB, BIIAXHbBIE MpenapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJJIEKIUN OECHO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEJIOBEKa,



o0opya0BaHue JUIsl AEMOHCTPALMU MOYBEHHOT'O M BO3AYLIHOIO MUTAHUS PACTECHUH, pacuieryieHus
KpaxMmana U OelKoB MoJ AeWcTBHEM (EepMEHTOB, 00OPYIOBaHUE JJIsl IEMOHCTPALMHU OIBITOB MO
W3MEPEHHUIO JKU3HEHHOM EMKOCTH JIETKMX, MEXaHU3Ma [bIXaTEIbHbIX JBHKECHUH, MOJIEIU
TOJIOBHOT'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGoparopHas padora «l3yueHne TKaHEeil paCTEHUI.

JlabopaTopnasi padora «/3y4ueHne TKaHel KUBOTHBIX».

JlabopaTopnasi padora «/3yueHre opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHoOkeHHMe M pa3BUTHE OPTraHNU3MOB

dopMBI pa3MHOKEHHsI OpraHHM3MOB: Oecrosoe (BKIIOYas BETETaTUBHOE) M TOJIOBOE. Buw
0ecrooro pa3MHOKEHUS: TOYKOBAHUE, CIIOPYIISIIHS, (pparMeHTalus, KIOHHPOBaHHUE.

ITonoBoe pasmHoxeHue. IlonoBele kneTku, win ramersl. Meio3. Craguu Meiios3a. IloBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMpICI MeWO3a M IIOJIOBOTO IPOIECCA.
Melio3 1 ero MecTo B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasButue. ['amerorene3 y kuBOTHbIX. [lomoBwie xkene3pl. OOpa3zoBaHue U
pa3BUTHE NOJOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHHUE MOJIOBBIX KIETOK.
OmnonoTBOpeHHEe U 3MOpHOHAIBHOE pa3BUTHE KHUBOTHHIX. (CHOCOOBI  OIIIOJOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapTeHorenes.

NnnuBuayanbHOE pa3BUTHE OPraHu3MOB (OHTOreHe3). OMOpUONIOTHS — HayKa O pa3BUTHU
opranu3mMoB. Mopghozenez — oona u3 enasuvix npodiem amopuonocuu. Konyenyus mopghozenos u
mooenu mopgpozeneza. Craguu dMOpHOTeHE3a KHUBOTHBIX (Ha MpuMepe Jsrymkn). J[pobneHwue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunupogannoe opodnenue. bracmyna, munwi
onacmyn. OcoOEHHOCTU NPOOIEHHUS MIICKONUTAIOUIMX. 3apOJbIIIEBbIE JIUCTKU (TACTPYIISILIHS).
3akjajgKka OpraHoB MW TKaHEHd W3 3apoAbIIIEBBIX JIMCTKOB. B3amMHOe BIMsHHE dYacTeil
Pa3BUBAIONIETOCS 3apo/blia (3MOpHUOHATbHAS HHIYKINA). 3aKJIaJKa TUIaHa CTPOCHHS JKUBOTHOTO
KaK pe3ysbTaT HMepapXWUYecKUX B3aUMOJCHCTBUI reHOB. BiusHue Ha 3MOpHOHANIbHOE pa3BUTHE
pa3IMYHbIX (DaKTOPOB OKPYIKAIOIEH Cpebl.

Poct u pasBurue xuBOTHBIX. [locTamOpuoHanbHbI nepuon. IlpsmMoe U HempsiMOe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe
3HaYeHUE MPSAMOr0 W HEMpPSAMOIo pa3BUTHs, UX paclpocTpaHeHHe B mpupone. Tumbel pocrta
KHUBOTHBIX. DaKTOPBI PETryJSIUH POCTa XKUBOTHBIX U YenoBeka. CTaguu mocTIMOPHOHATBHOTO
pa3BUTHA y XKMBOTHBIX M 4esoBeka. Ileproasl oHTOreHesa uenoBeka. CTapeHME M CMEpPTh Kak
OMOJIOTHYECKHE TIPOIIECCHI.

Pa3smuoxenue u paszputrue pacteHuil. ['ameroput m cnopodur. Meio3 B KU3HEHHOM IIHMKIIE
pactenuii. OOpazoBaHKe CIOp B MpoIiecce Meio3a. ['amerorenes y pacrennii. OTioJoTBOpeHUE 1
pa3BUTHE pPACTUTEIbHBIX OPIraHM3MOB. J[IBOMHOE OIUIONOTBOPEHUE Yy LIBETKOBBIX PACTEHHI.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHHu3MBbl PEeTyJILUU OHTOT€HE3a Y PAaCTeHUM U KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuuer u cxemel: «BereratuBHoe pa3MHOXKEHHE», «THUIBI OECIONOr0 Pa3sMHOXKEHUSN,
«Pa3MHOXEHHE XJIAMUIOMOHAIbI, «Pa3MHOKEHUE 3BIIIEHBD, «Pa3zMHOXKeHUE rupb», «Meno3»,
«XpoMocombly», «l'amerorenes», «CTpoeHne SUIEKIETKU U ciepMaTo3onay, « OCHOBHBIE CTA/IUU
oHTOreHe3a», «lIpsmoe u Hempsimoe pasButue», «Pa3BuTue Maiickoro xyka», «Pa3Burue
capanun», «PasBurne JArymku», «/IBOMHOE OIUIOZOTBOPEHUE Yy LBETKOBBIX PACTECHUN»,
«CTpoeHne CceMSH OJHOAOJIBbHBIX M [JBYAOJIbHBIX pacTeHui», «KU3HEHHBI IUKI MOPCKOMN
KanycTb», «OKU3HEHHBI LUK MXa», «KHW3HEHHBIM LUK NAoOpOTHUKa», «KU3HEHHBINA LMK
COCHBI».

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPETIapaThl SULEKIETOK M CIIEPMATO30UI0B, MOJIEIh
«IuKn pa3BUTHS JSATYIIKHY.

JlaGoparopHas padora «l3yuyeHne CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.



IlpakTnueckass padora «BpIsBIEHME TPU3HAKOB CXOJICTBA 3apOJBIINIEH MO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIUX PACTECHUID.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYHMBOCTH OPraHU3MOB

Hctopust craHOBIEHUST W Pa3BUTHUS TEHETHKU Kak Hayku. Padoter I'. Mennens, I'. ne ®@pusza, T.
Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3Butuu reHetuku. Padorsl H. K. Konbiosa, H. U.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETHYECKHE MOHATHS M CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIbHBIE T'EHBI,
albTEPHATUBHBIE NTPU3HAKHU, TOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa,
qHcTas JIMHUS, THOPUABIL, TeHOTUM, peHoTurl. OCHOBHBIE METOIbl TEHETHUKHU: THOPUIO0TOT MYECKHH,
LATOJIOTUYECKNN, MOJIEKYJIIPHO-T€HETHYECKU.

JdemoHcTpauuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. 1. BaBunos, A. H.
benosepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. TumodeeB-PecoBckmii.

Tabmuis! u cxembl: «MeTobl TeHETUKI, «CXEMbI CKPELUBAHUS.

JlabopaTopHasi padora «/[po3oduina kak 00bEKT TCHETHUECKUX HCCIICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzens — 3aKOH €IWHOOOpas3usi THOPUIOB
nepBoro nokoJjienus. [lpaBmio nomuHupoBanusa. Bropoii 3akoH MeHiens — 3aKOH pacllierieHus
npu3HakoB. LluTonoruueckue 0OCHOBbI MOHOTUOPUTHOTO CKpenuBaHus. ['unore3a 4ucToTh raMer.
AHanusupyroniee ckpemuBaHue. IIpomexyTouHbli xapakTep HacienoBaHus. PacuierieHue
IIPU3HAKOB IIPU HENIOJHOM JOMMHHUPOBAHHH.

JurubpuaHoe ckpeniuBanue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBHUCHMOTO HACJIeI0BaHUS
npu3HakoB. Lluronoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CuerieHHOe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CrerieHHOe Haciel0BaHHE TeHOB,
HapylLIECHHE CLEIUIEHUS MEXAy TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mosia. XpOMOCOMHBIM MEXAaHM3M ONpEJENeHUs IMoyla. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi W TETepOraMeTHbIM NOJ. ['eHeTHyeckass CTPYKTypa ITOJIOBBIX
xpoMocoMm. HacrienoBanne npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak 1enoctHass cucrema. IlnedioTponuss — MHOKECTBEHHOE JIEHCTBHE TIE€HA.
MHOX€ECTBEHHbI aJIEAU3M. B3auMOJEHCTBUE HEAJUIEIbHBIX T€HOB. KOMIUIEMEHTApHOCTb.
Onucras. [lonumepus.

I'eneTnyeckuit KOHTPOJb Pa3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKKe (PU3UOIOTUYECKUX
MIPOIIECCOB, IMOBEIEHUs] U KOTHUTHBHBIX (YHKIMHA. ['eHeTHueckue MexaHU3Mbl CUMOHOTreHEe3a,
MEXaHU3Mbl B3aUMOJAECUCTBUS «XO35MH — IMAPA3UT» U «XO35IMH — MUKpoOuom». I'eHeTnueckue
aCHeKThl KOHTPOJISI W HM3MEHEHHUs HAcCJEeACTBEHHON WH(OpMalMU B TOKOJEHHUSIX KIETOK U
OpraHU3MOB.

JdemoncTpanuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «llepBbiii u BTOpoW 3akoHBI Mennens», «Tpetuit 3akoH MeHnemnsy,
«Ananusupymoiiee ckpemuBanuey, «Hemonnoe nomuHupoBanue», «CLEIJIEHHOE HACleIOBaHUE
NPU3HAKOB Yy Apo3oduiby, «['eHeTnka nonay, «Kapuorun yenoseka», «Kapuotun aposoduis,
«Kapuorun ntuue», « MHOKECTBEHHBIN aJIENU3MY, «B3anmMoneiicTBrE Tr€HOBY.

O6opynoBaHue: MOJAETb [Js JIEMOHCTpAlMM 3aKOHOB €AMHOOOpa3usi TUOPHUIIOB IEPBOTO
MOKOJIEHUSI U PpaCLICIUICHUS IPU3HAKOB, MOJENb I JEMOHCTpAalMU 3aKOHAa HE3aBUCHMOIO
HacJIeI0OBaHMUs MIPU3HAKOB, MOJENb Ul AEMOHCTPALlUU CLEIJICHHOIO HACJIEI0BaHUS NPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKponpenapart: «Jpo3odumar.

IIpakTnyeckas padora «/I3yueHue pe3yabTaTOB MOHOTMOPHIHOTO  CKpEIIMBAHUA Y
JPO30(UITBD».



IIpakTuyeckas padora «/I3yueHue pe3yiabTaToB AUTUOPUIHOTO CKPEIIUBAHUS Y APO3OQUIIBI.
Tema 13. 3akoHOMEPHOCTH H3MEHYHBOCTH

B3aumoelictBue renotumna u cpeasl npu GopmupoBaHuu GeHotuna. MI3MEHINBOCTh MPU3HAKOB.
KadecTBeHHBIE W KOJMWYECTBEHHBIE MpPHU3HAKU. BHIBI W3MEHYMBOCTH: HEHACIEICTBEHHAs |
HacJIEeACTBEHHA.

MonudukanonHass W3MEHYHMBOCTb. Ponb cpenbl B (opMmupoBaHUM MOIU(MDUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuum npusHaka. BapuanuoHHBIM psin M BapuanuoHHas kKpusas (B.
Horanncen). CBoiicTBa MOTU(PUKAITMOHHON H3MEHYHMBOCTH.

l'eHoTunnueckass  U3MeHYUMBOCTh.  CBOICTBA  I€HOTHMIMYECKOM  M3MEHYMBOCTH.  Bubl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTuBHass W3MEHYMBOCTh. Meii0o3 W TMOJNOBOW TMpollecC — OCHOBA KOMOMHATHBHOM
W3MEHYUBOCTH. PoJIb KOMOMHATUBHOW M3MEHUYMBOCTH B CO3/IaHUH T€HETUYECKOT0 pa3HOOOpa3us B
npezesiax OHOIO BU/A.

MyTanuoHHasi ”3BMEHUYMBOCTh. BUIbI MyTaluii: T€HHbIE, XPOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHBIE
U MHAYUUMPOBAHHBIE MyTalMH. SIepHble M LUTOIUIa3MaTuyeckue myrtauuu. ComaTHyeckue u
MOJIOBBIE MyTaluu. [Ipu4arHbBl BOSHUKHOBEHMSI MyTaluii. MyTareHsl 1 UX BIUSAHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Ipoliecca. 3aKOH TOMOJIOTMYECKUX DPSAOB B HACJIEACTBEHHOM
n3menuuBoctu (H.W. BaBunoB). BHesnepHas ”3MEHYMBOCTh U HACIEACTBEHHOCTb.

Onueenemuka U INUSEHOMUKA, pOJIb  INUSEHEMUYECKUX (Hakmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU PEHOMUNUYECKUX NPUSHAKOS8 ) OPAHUMOS.

JdemoHcTpaumnu

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmumet w cxembl: «Bumbl  w3MeHuMBOCTHY, «MoOAUPUKAIMOHHAS  M3MEHUYHUBOCTHY,
«KoMmOnHaTHBHAS U3MEHYUBOCTEY, «Meho3», «OmiogorBopenue», «['eHerndeckue 3a0oeBaHus
yeoBeKay, « Buapl mytanumin.

OO6opynoBaHue: )KUBbIC M TepOapHBIC FK3EMIUIAPhl KOMHATHBIX PACTCHHM, pucyHKH ((hoTorpadum)
KUBOTHBIX C Pa3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHasi pabdora «lccnenoBanue 3aKOHOMEPHOCTEN MOIU(DUKAIMOHHON M3MEHYUBOCTH.
[TocTpoeHne BapralMOHHOTO Psiia U BApUALIMOHHON KPUBOW.

IIpakTuyeckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 14. I'eHeTHKA YeI0BeKa

Kapuorun dyenoseka. MexayHapoaHas MmporpamMma HCCJIEIOBaHHUS T€HOMa dYeloBeKa. MeToJbl
W3Y4YeHUs TEHETUKU YEJOBEKA: TCHEAIOTMYECKUH, ONW3HEIOBBIM, IIUTOTCHETUYECKH,
MONYJIALIMOHHO-CTaTUCTUYECKUN, MOJEKYJISIpHO-TeHeTHUYeCKuil. COBpEMEHHOE  OIpEeNICHHE
TE€HOTHIIA: MOJHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomounso [TI[P-
ananmu3a. HacrnencrtBennsie 3a00eBanus yenoBeka. | eHHbIE M XpPOMOCOMHBIE OOJIE3HH YeJIOBEKA.
Bonesnn ¢ HacnmeACTBEHHOW MPEapacmlooKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOW TEHETUKH B
MPEeIOTBPALICHUN W JIEYCHHM T€HETUYEeCKUX 3a00JieBaHUM uyenoBeka. MeIuKOo-TeHEeTHYecKoe
KOHCynbTUpOoBaHue. CTBOJOBBIE KIETKU. [[OHATHE «T€HETHYECKOro rpy3a». ITUYECKUE ACTIEKThI
ucciae0BaHuM B 00J1aCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue ¢GakTOphl TMOBBIMICHHOW YYBCTBHUTEIBHOCTH YEJIIOBEKA K (PU3MUECKOMY |
XUMUYECKOMY 3arpsi3HEHHIO OKpY’Kawlluel cpelapl. ['eHeTmyeckas mpenpacnoyioKEeHHOCTb
YeJIOBEKa K MMaTOJOTUSIM.

JdemMoHcTpauuu

Tabmuubpr u cxembl: «Kapuorunm uyenoBeka», «MeToAbl HW3Y4YEHUsT TEHETHUKU HYEIOBEKaY,
«"eneTnueckue 3a00J1€BaHUS YETIOBEKAY.

IIpakTuyeckasi padora «CocTaBlIeHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanus U CeNeKIus. 3apoKIeHne CeJIeKIuu 1 JoMectrkanuu. Yuenue H. . Basuosa o
LenTpax mpoUCXOXACHUS U MHOT000Opa3usi KyJIbTypHbIX pacTeHuil. Poib cenekuuu B co3gaHuu



COPTOB PacTEHUU M MOPOJ KUBOTHBIX. COpT, MOpoJa, ITAaMM. 3aKOH T'OMOJIOTHYECKUX PSAOB B
HacneacTBeHHON n3meHunBocty H. M. BaBuiosa, ero 3HaueHue Ajsl CeIeKIMOHHON paboThlI.
MeToabl ceneKInOHHOM paboThl. MICKYCCTBEHHBIH 0TOOP: MacCOBBIA M MHIWBUAYAIbHBIA. DTaIlbl
KOMOMHAIIMOHHOMN cenekuuu. VcnbiTanre npou3BoguTesneit mo noroMcTBy. OTOOp MO reHoTHILy ¢
MTOMOIIIBIO OIIEHKH (DEHOTHUIIA TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ rmoMoIbio aHainu3a JJHK.
NckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIeKIIMOHHON paboThl. PamuaniMoHHBIN U XUMHYECKH
MyTareHe3 Kak MCTOYHUK MYTaIMii y KyJIbTYPHBIX (hopM Opranu3moB. Mcrnonbp30BaHue reHOMHOTO
penakTUpoBaHUs U MeToA0B pekoMOMHaHTHBIX JIHK g mosnydeHus ncxogHoro marepuana yis
CEJIEKLIUN.

[Tonydyenue nonuruionaoB. BHyTpuBumoBas rudpunuzanvs. bau3kopoacTBEHHOE CKpEIIMBaHHE,
wi uHOpuauHr. HepoacTBeHHOE CKpeluBaHKue, WM ayTOpHIUHT. ['eTepo3uc U ero mpUYHHBI.
Hcnonp3oBanue rereposuca B cenekuuu. Otnanénnas rudpuamsanms. [Ipeogonenne Oecruioaus
MEXBUAOBBIX THOPUAOB. JIOCTHKEHUS CENEeKIINN PACTCHUM U KUBOTHBIX. «3€1EHASI peBONIOYUsLY.
CoxpaHeHne U U3y4eHHE F€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTEHUH U UX AUKUX POANYEH
JUIL  CO3JAaHUS HOBBIX COPTOB W THOPHIOB CEIbCKOXO3SMCTBEHHBIX KYIBTYp. MH3yuenue,
COXpaHeHue U ynpasieHue 2eHemud4ecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEJIAX YIYUULeHUs CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, JIUHUL U KPOCCO8, 8
MoM qucie ¢ npuUMeHeHueM COBPEeMEHHbIX Memo008 HAYYHLIX UCCIe008aHUl, Nepedosblx uoetl u
NepCneKmueHbIX MexHON02Ul.

JdemMoHcTpanuu

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

Tabnuue! u cxembl: «LIeHTPBI MPOUCXOXKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTMYECKUX PS0B B HACJEACTBEHHON M3MEHUMBOCTHY», «MeTozbl cenekuuny», «OTnanéHHas
rudpuanzanus», «MyTareHes».

JlabopaTopHasi padora «/3yuyeHue COpPTOB KyYJbTYPHBIX PACTEHHMH M MOPOJ JAOMAIIHUX
YKUBOTHBIX».

JlabopaTopHasi padota «/3ydyeHrne METOJIOB CEJIEKIIUU PACTCHHIN.

IIpakTuyeckas padora «IIpuBHBKa pacTeHUIN.

Jdkcekypeusi «OCHOBHBIE METOIbI M JOCTHXKEHHSI CENEKUWU pacTeHUH | IKUBOTHBIX (HA
CENIEKLMOHHYIO CTAaHLUIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4YacTOK, B TEIIMYHOE
X035IUCTBO, B 1a0OPATOPHUIO arpOYHUBEPCUTETA WU HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0THSA U CHHTETHYECKAsI OHOJIOT U

OOBbeKThl, HCHONb3yeMble B OHOTEXHOJOTHMH, — KJIETOYHbIE U TKAHEBbIE KYJIBTYPHI,
MHUKPOOPIaHU3MBI, MX XapaKTepUCTHKa. TpaauuuoHHas OHOTEXHOJOTHS: XJiebomeueHue,
MOJTyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOAEHE. Mukpoouomoruueckuii cuaTe3. OOBbeKThI
MUKpOOHOJIOrnyecKux TexHoaoruil. [IponsBoacTso Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3aHne TEeXHOJIOTMM M MHCTPYMEHTOB LEJICHANPaBICHHOTO U3MEHEHUS U KOHCTPYHPOBAHUSA
T€HOMOB C LIEJIbIO IIOJIyYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJEpKAILIUX HE BCTPEUAIOIIHUECS
B IIPUpPOJe OMOCUHTETUYECKUE Ty TH.

Kierounas wnxeHepus. MeToapl KynbTypbl KIETOK M TKAHEM pPAcTEHUMHM U IKMBOTHBIX.
Kpuobanku. ComaTtuueckas ruOpuausanuss U coMaTH4eckuil smOpuorenes. lcmonb3oBaHue
rarjiouJIoB B CEJNEKUUU pacTeHui. [lonyuenue MOHOKIOHANbHBLIX anmumen. HMcnonv3zosanue
MOHOKIOHANbHLIX U NOJUKIOHANbHBIX aHmumen 8 meouyure. VICKycCTBEHHOE OIUIOAOTBOPEHHE.
PexoHCTpyKIMS SIMIEKIETOK U KJIOHMPOBAHUE KUBOTHBIX. METO TPAHCIUIAHTALMM A/1€p KIIETOK.
Texunonocuu  0300posneHus,  KVIbMUBUPOBAHUS U MUKDOKIOHANbHO20 — DASMHOMNCEHUS.
CeNbCKOXO03AUCMEEHHBIX KYIbIYP.

XpOMOCOMHAsi M TeHHas HWHXEHepus. VCKyCCTBEHHBIM CHHTE3 T€HAa M KOHCTPYHUPOBAHHUE
pexomOunanTHeiXx JIHK. Coszoanue mpanceennvix opeanuzmos. JlocTHXKEHHS U TNEPCHEKTUBBI



XPOMOCOMHOM M TEHHOW WHXXEHEPUHU. OKOJOTUYECKHE M OTHYECKHE MPOOJIEMBbl T'E€HHOM
WHXEHEPUHU.

Menunnuackue OuotexHonoruu. [loctreHomHas 1udpoBas wmenunuHa. [II[P-gumarHoctuka.
MeTabonOMHBIN aHaNKU3, FTEHOLEHTPUUYECKUN aHaJIW3 MPOTEeOMa YeJIOBEKa Ui OLIEHKH COCTOSIHUSA
ero 3710poBbs. Mcrnonp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-OnonHxeHepus
Ui pa3paboTku (hyHAaMEHTATbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH, CO3/1aHHs KOMIUIEKCHBIX
TKaHEW COYeTaHWEM TEXHOJOTHH TPEXMEPHOTO OMONMPHHTHHTA W cKaddoiauHra s perieHus
3a7a4 NePCOHATU3UPOBAHHON MEULINHBI.

Coznanne BEKTOPHBIX BakKIMH C IeJbl0  oOecredeHus: KOMOMHHPOBAHHOW 3allUThl  OT
Bo30yaureneir OPBU, ycraHOBiIeHHE MOJEKYJISPHBIX MeXaHU3MOB (yHKimoHupoBanus PHK-
COJIep>KalIiX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIC 3a00JIeBaHMUs YEIOBEKA U JKUBOTHBIX.
JdemMoHcTpanuu

Tabmumpsl 1 cxembl: «lcnonp30BaHME MUKPOOPIaHU3MOB B MPOMBIIUIEHHOM MPOU3BOJCTBEY,
«Knerounas nnxenepus», «['eHHass HHKEHEPUS.

JlabopaTopHnasi padora «/3y4yeHre 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyueHue MOJIOYHOKHUCIIBIX TPOIYKTOBY.

Ikckypeusi «buorexHomorus — BaKHEWIIas TMPOW3BOJAWTEIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaenue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeACTaABJeHUA B 0MOJI0TH
OpomtonmonHass teopust Y. JlapBuna. [lpeanoceliky BO3HUKHOBEHMS JapBuHU3Ma. Ku3Hb u
Hay4Has aesaTesnbHocTh Y. /lapBuHa.

JiBuokyue cuibl sBostonMu BUIoB 1mo Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HACJIEJICTBEHHAs HM3MEHYMBOCTh, OOpb0a 3a CYyIIECTBOBAHWE, €CTECTBEHHBIH U
UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHdeckor Teopuu a3Bomonmu (CTD). HeiirpanbHas Teopus HBOIIOIHH.
CoBpeMeHHas 3BOJIIOLIMOHHAS Ouosiorus. 3HauyeHHE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoncTpanuu

[Toptpetsl: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. [lapsun, C.
C. YerBepuxos, 1. U. llImansraysen, [Ix. Xonaeitn, J. K. benses.

Tabmuubr n cxembl: «CucreMa xuBor npupossl (o K. JImanaewo)», «JlecTHUIIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusM (OpMHUpPOBaHUS NPUCHOCOONIECHUN Yy pAaCTeHUH M KUBOTHBIX (110
Jlamapky)», «Kapra-cxema Mmapmpyra myremectsus Y. [lapsuna», «Haxoaxu Y. JlapBunay,
«Dopmbl 00pbOBI 3a cyliecTBoBaHue», «I[loponabl ronyoeit», « MHOroOOpas3ue KyJabTypHBIX (GopM
KarmycTbl», «llopoapl JOMamIHUX >KUBOTHBIX», «Cxema o00pa3oBaHusi HOBbIX BUAOB (mo Y.
HMapBuny)», «CxeMa COOTHOLIEHMS IBWXKYIIUX CHUJI 3BOIIOLUN», «OCHOBHBIE IOJIOXKEHHUS
CUHTETUYECKOI TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOLUSA U €€ pe3yJIbTaThl

[Momynsmust kak d3jaeMeHTapHas eAuHMNA dBomonud. CoBpeMEHHbIE METOJbl  OLEHKH
TEHETHUYECKOro pasHooOpa3us U CTPYKTYphl nomyisiuil. M3meHnenne reHoona monyssiuy Kak
9JIEMEHTApHOE HBOJIIOLIMOHHOE sBJIEHUWE. 3aKOH reHeTnueckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (PakTOphl  (OBMXKYLIME  CHJIBI)  OSBOMIONMH. MyTalMOHHBIM  mpoliecc.
KomOuHnaTtuBHas n3aMeHYMBOCTb. [peiid reHoB — cirydaliHble HeHanpaBIeHHbIe U3MEHEHUS YacTOT
ameneid B monmymsiusax. Dddekr ocHoBatens. Dggexm Oymouiiounoeo eopaviuka. CHudiceHue
2EHemuYecKko20 pasHooopasus: npudunsl u cieocmsus. llposenenue s¢ghghexma Opetigha cenos 6



oonvwux u manelx nonyaayusx. Mwurpauun. M3omsuma  nomynsuuil: | reorpaduyeckas
(mpocTpaHCTBeHHas1), OMooruyeckas (pernpoayKTUBHAs).

EcrecTBennbIit oT60p — Hampapisitouuii (akrop sBomtoruu. PopMBl €CTECTBEHHOTO OTOOpA:
OBWKYUIUM,  CTaOWIM3MPYIOIIMKA,  paspblBatoliuil  (au3pyntuBHbIN).  [losnoBoit  oTOop.
Bo3HuKHOBEHHE 1 HBOJIIOLUS COLIMATILHOTO TIOBEJCHHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh  OpraHU3MOB  KakK  pe3ylbTaT  MHUKPOIBOJIOLMHU. Bo3HHMKHOBeHHE
NPUCTIOCOOTICHUH Y OpraHu3MoB. ApoMopdo3bl U uauoaganTanuy. [Ipumepsl mpucnocobieHui y
OpraHu3MoB:  Mopdonorudeckne, (HU3HOIOTHYECKHE, OMOXMMHUYECKHE, TIOBEJACHUYECKHE.
OTHOCHUTENBHOCTD IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bupn, ero kpurepuu u ctpykrypa. BunoodpasoBaHnue kak pe3ynbTaT MUKpo3BotoLuu. Vzomnsanus —
KITII04eBOH (akTop BHAooOpasoBanus. IlyTm M cnocoObl BUAOOOPAa30BaHUS: aJUIONATPHUECKOE
(reorpaduueckoe), CHMITATPHYECKOE (IPKOJIOTHYECKOE), «MTHOBEHHOE» (TIOHILTIOWIA3AIINS,
rudpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOLIECCOB.

MexaHu3mbl OpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Posnb 3BOMIOLIMOHHOM OMOJIOTHH B Pa3pabOTKE HAyYHBIX METOAOB COXpaHEHUs: OMopa3zHooOpasusl.
MUKpPOSBOTIONHMS H KOIBOJIOLUS TMApa3UTOB M HX XO03sieB. MexaHu3mbl (HOPMUPOBAHHS
YCTOMYMBOCTH K aHTHOMOTHUKAM M CTIOCOOBI OOPBOBI C HEM.

JdemoncTpanun

IToptpetsr: C. C. YetBepukos, J. Maiip.

Tabmuuer u cxembl: «MyTanMoHHasT HW3MEHUYMBOCTBHY, «llOMyIsIIMOHHAS CTPYKTypa BHIA»,
«Cxema mposiBlieHHs 3akoHa  Xapau—BaitHOepra», «JIBWKymme CHIBI  DBOJIIOIIUNY,
«OKoJoruyecKass M30JSIIMsA HOMyJsAlUi ceBaHCKoW Qopenu», «I['eorpaduueckas wuzomsauus
JMCTBEHHUIIBI CUOMPCKON M JMCTBEHHMIIBI JaypcKon», «llomyssiiMoHHbIE BOJHBI YUCIECHHOCTH
XHMITHAKOB W JKepTB», «CxemMa JEHCTBHS €CTECTBEHHOrO o0TOopa», «DopMbel OOphOBI 32
CYILLIECTBOBaHHE, «MHaycTpuanbHbIi MEJIaHU3MY, «OKuBbie HCKOIIaeMBIE),
«IlokpoBUTENBCTBEHHAsE OKpacka >KMBOTHBIX», «lIpemynpexxaaromas OKpacka >KHBOTHBIX»,
«®Duznonornueckue agantanun», «lIpucnoco0IeHHOCTh OPraHU3MOB UM €€ OTHOCHUTEIIBHOCTBY,
«Kpurepun Buma», «Bunbel-nBoitHukn», «CrTpykrypa Buaa B npupoge», «CrnocoObl
BUJ000pa3oBaHus», «leorpadguueckoe  BHIOOOpa3oBaHME  TPEX  BUIOB  JIAHJBILIEH,
«DKOJIOTMUYEeCKoe BHI000pa3oBaHMe BHIOB cuHML, «[lomumuionnasl pactenuit», «KamyctHo-
penevHbIi rHOpuI.

ObopynoBanue: repOapuu pacTeHWH, KOJJICKIMM HACEKOMBIX, dYydelda NTHII M 3Bepeil ¢
MpUMEpaMH Pa3JIMYHBIX TPHCIIOCOONCHM, Yydela NTHUIl W 3Bepeil pasHBIX BUIOB, repOapuu
pacTeHuil GJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BplsiBIIeHNEe H3MEHYUBOCTH y 0COOEH OJTHOTO BUAA».

JlaGopatopnas  paGora  «llpucnocoOneHuss  OpraHM3MOB W HX  OTHOCHUTEIbHAA
1IeTIECO00Pa3HOCTHY.

JlabopaTopHasi padoTa «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3sosonust 4 €€ pe3yJbTaThl

Metoapl u3ydeHuss MakpodBoytouuu. [laneoHToNOrMYEeCKHEe METONbl W3YyYEHHsS! HSBOJIOLUH.
[epexomnbie GopMbI U GUITOTEHETUYECKHE PSIIBI OPTAHU3MOB.

buoreorpaduyeckre metoasl usyueHus sBoronuu. CpaBHeHue (uiopbl U (ayHbl MAaTEpUKOB U
ocTpoBoB. buoreorpaduueckue odnactu 3eminu. BUIbI-3HIEMUKT U PETUKTHI.
OMOpHOJIOTHYECKHE UM CPABHUTEILHO-MOP(OJIOTHUECKUE METOABl HU3YyUEHHUsS  HBOJIOIHH.
['eHeTnueckne MEXaHW3MBI SBOJIIOIIMM OHTOTCHE3a W TIOSBJICHUS HBOJIOIMOHHBIX HOBIIECTB.
I'omosoruyHble U aHANIOTWYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYJISIPHO-
reHeTHYecKue, OMOXMMHUYECKHE U MaTeMaTHUECKUE METO bl M3yUEHUs 3BONIIOLMHU. ['OMOIOrHUHbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUIIOTEHETHYECKUX JEPEBBEB.

XpPOMOCOMHBIE MyTaITUH U IBOJIOIHS TCHOMOB.



OO6mume 3akOHOMEpPHOCTH (MpaBwiia) IBOMIONUU. [Ipunyun cmenwvt @yuxkyuu. HeobpatumocTb
3BOJIOLMHU. AJJanTUBHAS paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOLINH.

JdemMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. I'ekkensb.

Tabmuubr u cxembl: «DUIOTEHETUYECKUA PAM JIOMAIN», «ApPXEONTEepUKe», «3BEpo3yobie
smepb», «Crerouedansry, «Punnodurey, «CeMeHHble NanmopoTHUKW», «buoreorpaduueckue
30HBI 3emun», «Jpeilip koHTHHEHTOBY», «Pemuktbly, «HawambHble cTaguu >MOPHOHATHHOTO
Pa3BUTHUS TTO3BOHOYHBIX KHBOTHBIX», «[ OMOJIOTUYHBIC U aHAJOTUYHBIE OPTraHb), «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI ueJIOBeKa U IIMMIIaH3e», «[JlaBHbIE HampaBlCHUS
IBONTIOIIMNY, «O0IIIHe 3aKOHOMEPHOCTH SBOJTFOIHI.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKA HCKOMAEMBIX OCTAaTKOB OPTaHW3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKIIMH HACEKOMBIX.
Tema 4. Ilpoucxo:kaeHue u pa3BuTHE )KU3HU HA 3emule

HayuHble rumoTe3bl MpOUCXOXKACHUS XKU3HU Ha 3emie. AOuoreHes u mancnepmus. JoHayuyHbIe
MPEJCTABICHHUS O 3aPOXKACHUU KU3HU (KpealMoHU3M). [ UIoTe3a MOCTOSHHOTO CaMO3apOKICHHS
#u3HU U e€ onposepxkenue onbitamu ®. Penu, JI. Cnamnanuany, JI. Ilactepa. [Ipoucxoxaenue
YKU3HH U aCTPOOUOIIOTHSI.

OcHoBHbBIE JTambl HeOpraHudyeckoil sBomronuu. [lmaHeTapHas (Teosiormyeckas) 3BOJIOLHUA.
XuMHu4ecKasi BONMONHS. AOGUOTEHHBIA CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPraHWdecKuX. OmbIT
C. Mumiepa u I'. IOpu. O6pa3zoBanne nonumepoB u3 MoHoMepoB. KoarepBarnas runoreza A. U.
Omnapuna, runore3a nepsuuHoro Oynpona JIx. XomnaeitHa, reHeTHdeckas runotesza I'. Mémnepa.
Pu6osumer (T. Yek) m rumoreza «mupa PHK» V. TI'mnbGepra. d@opmupoBanue memOpaH u
BO3HUKHOBEHHE IIPOTOKJIETKH.

Ncropus 3emnu u Metoibl e€ nzydeHus. Mckonaemble opraHuueckue octaTku. ['eoxpoHosorus u
e€ meroabl. OTHOCUTENbHAS U a0COJIIOTHAs T€0XpOHOIOorus. ['eoxpoHoIornyeckas mKana: 30HbI,
3pbl, IEPUOJIBI, STIOXH.

Hauanpubpie osTanbl opranuueckoil sBostonuu. [losiBneHMe M SBOMIONMS TEPBBIX KIETOK.
OBomonust MeTabonmu3Mma. Bo3HMKHOBeHHE TepBBIX sKocucTeM. COBpEeMEHHBIE MHUKpPOOHBIE
OMOIUIEHKM Kak aHajJor mepBbix Ha 3emiie coodbmectB. CtpomaTonuTsl. I[IpokapuoTel u
3YKapHUOTBHI.

[Ipoucxoxxaenue s3ykapuoT (cuMOHMOreHe3). OBOJIOIMHMOHHOE MPOMCXOXIEHHE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TpYMII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE ATambl 3BOJIONMH BBICHINX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHHil. Brixon
pactenuid Ha cymry. [losiBlieHHE CHOPOBBIX pacTeHU W 3aBoeBaHUME MMM cylu. CeMeHHbIe
pactenus. [IponcxoxneHne UBETKOBBIX PACTEHHUI.

OCHOBHBIE 3Tallbl 3BOJIOIUH XKUBOTHOrO Mupa. OCHOBHbIE apoMOp(o3bl KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpAOBbIE KUBOTHBIE.
XKuzup B Bome. OBomonMs MO3BOHOYHBIX. [IpoucxoxkneHne ampuOuil U  PEenTUIMIA.
[IpoucxoxaeHne MICKONMUTAIMUX ¥ mTull. [IpuHimmn kimodeBoro apomopdosza. OcBoeHue
0ECTII03BOHOYHBIMHU U TTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM MU NEpUOAaM: apXeil, MpOTEpOo30H, MaJIe030i, ME3030H,
KaifHO30#. O011as XapaKTepUCTUKa KJIMMaTa U TeoJIoTHYecKuX mpoiieccoB. [losiBneHne u pacuBer
XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBHS W BIMSHHE Ha Ta30BBIH COCTaB
aTMochepBhl.

MaccoBble BBIMUPAHHS — KOJIOIMYECKUE KPU3UCHI IPOoUuIoro. [IpuumHbl U ClIeACTBUSI MaCCOBBIX
BbIMUpaHUid. COBPEMEHHBIH HKOJOTHUECKUI KpU3HC, ero ocobeHHOocTH. IIpobiema coxpaHeHus
O6uopaznoobOpazus Ha 3emIe.

CoBpemMeHHass cucTeMa OpraHMYeckoro wmupa. lIpuHIUNB KiIacCU(pUKAlMKM OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.



JdemoHcTpauuu

[optpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . U. MeunukoB, A. WU. Omnapun, [[x.
Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. Tlactepa mo usydeHHto
caMo3apoxkIeHust xKu3Hm», «Cxema ombiTa C. Muinepa, I'. FOpu», «3tanbsl HeopraHUYeCKOH
3BONMIOLUNY, «l'eoXxpoHosorndeckas mkana», «HayanbHble 3Tanbl OPraHUYECKOM HBOJIIOLUNY,
«Cxema 00pa3oBaHUs dyKapHOT MyTéM cuMOuoreHnesa», «Cucrema xuBoi mpupoas», «CTpoeHue
BUpyca», «Apomopdo3sr pacteHuit»y, «PuHMOMUTHY), «OHTHOKIETOUYHBIE  BOIOPOCIN,
«MHorokneTounsie  Boaopociany, «Mxwm», «llanmoporHukn», «l'oloceMEHHBIE pACTEHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUA IKUBOTHOTO MHUPA», «APOMOP(O3bI
KUBOTHBIX», «lIpocteitmmey, «Kumeunononoctusie», «llnockue vepBu», «UneHUCTOHOTHEY,
«Pw10BIY, «3emHOBOMHBIEY, «IIpecmbikatomuecs», «[Itunby, «Mnexonuratommuey», «Pa3Burtue
JKU3HU B apXEUCKoW spey», «Pa3BuTHe XU3HU B MPOTEPO3OUMCKON 3pe», «Pa3BuTue ku3HH B
MaJe030MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTHE KHU3HU B KAWHO30MCKOU
ape», «CoBpeMeHHas CUCTEMa OPTaHUYECKOTO MUPAY.

O6opynoBanue: TepOapuu PaCTCHHM pPA3IMYHBIX OTMEIOB, KOJUICKIIMU HACEKOMBIX, BIIAYKHBIC
rpenaparsl )KMBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMM WITIOKOKHX, CKEJIEThl MO3BOHOYHBIX
YKUBOTHBIX, Yydesia IITULl U 3BEPEH, KOJUIEKIIUN OKaMEHEJIOCTEH, MOJIE3HBIX UCKOMAEMbIX, MYJISIKI
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas sabdoparopuas padora «MoaenupoBanue onbiToB Mumiepa—tOpu no usyuenuto
a0MOreHHOI0 CUHTE3a OPraHNYeCKUX COeIMHEHUN B IEPBUYHOM aTMOcdepey.

JlabopaTopHasi padora «/3ydyeHne U OnMcaHue UCKOMAeMbIX OCTaTKOB JIPEBHUX OPTraHU3MOB).
IIpakTnyeckas padora «/I3yueHne ocoOEHHOCTEH CTPOCHUSI PACTCHUN PAa3HBIX OTIEIIOBY.
IIpakTuyeckasi padora «/3yuenne 0COOEHHOCTEN CTPOCHHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IlpoucxoxaeHue 4ej0BeKa — aHTPONOreHe3

Paszpgensl u 3agaun anTponosiorui. MeToasl aHTPONOJIOTUH.

CraHoBlieHHE TPEACTAaBIECHUNW O MPOUCXOXKACHUM YeJoBeKa. Penuruo3Hele  BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUHU.

CxoacTBO 4enmoBeKa ¢ KMBOTHBIMU. CHCTEMaTHYECKOE TOJIOKEHHE dYesoBeka. CBHIETENhCTBA
CXOACTBA YeNOBEKa C >KMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]OIOrHuecKkre, 3MOPHOIOTHYECKHE,
¢buznonoro-oOMoXuMHUECKue,  moBeAeHYeckne.  OTiMyMs  yelnoBeKa  OT  KUBOTHBIX.
[IpsiMox0OKaeHNE U KOMILJIEKC CBSI3AHHBIX C HUM MIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOit
CUTHAJIbHOW CHCTEMBI.

JBuwxkyme cuibl ((akTopbl) aHTpomoreHesa: Ouojoruueckue, comuanbHbie. COOTHOIICHHE
OMOJIOTMYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHbBIE CTagUM aHTPOIIOTe€HEe3a. PaHHME uyesnoBekooOpa3Hble 00€3bsiHbl (IIPOKOHCYJBI) U
paHHUE TOHTHABI — OOIIMEe TPEAKH YETOBEKOOOPA3HBIX 00€3bsH W JII0JeH. ABCTPAJONMHUTEKH —
JBYHOTHE TpEAKU JroJed. YenoBeK yMenblid, MepBble U3rOTOBICHHS Opyaui Tpyna. YemoBek
MPSIMOXOJIAIINI U TEpBBIM BBIXOH Ionel 3a mpenensl Adpuku. YenoBek renaenbOeprckuii —
OOIIMIA MPEeTOK HeaHAePTATLCKOTO YEeIIOBEKa U YeIOBEeKa pa3yMHOro. YeaoBeK HEaHIePTaIbCKUN
KaK BHJ JIFOAECH XOJIOAHOrO Kiaumara. YelloBeK pa3yMHbI COBPEMEHHOIO THIA, JEHUCOBCKHI
YeJI0BEK, OCBOGHHE KOHTUHEHTOB 3a npezenaMu Adpuku. [laneoreneTrka u najaeoreHoOMHKa.
DBOJNIOIUS  COBPEMEHHOTO ueloBeka. EcTecTBeHHBI 0TOOp B MOMYNSALUSAX YeJIOBEKA.
MyTanuoHHbIH mporece U noaumMopdusm. IlomynsnuoHHbIE BONHBI, Apei] reHoB, MUTpalus H
«3(deKT ocHOBATENS» B MOIMYJISAIUAX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue packl. [lorstue o pace. bonpiime packl: eBporeouHas (€BpasHiickas), aBCTpaio-
HerpouaHas (9KBaTOpHAllbHAs), MOHTOJIOMJHAS (a3uaTcKo-aMepHKaHCKas). Bpems u mnytu
paccelieHusl 4enoBeKa No IuiaHeTe. EquHCTBO uenoBeueckux pac. HayuyHas HECOCTOSITENBHOCTH
pacusma. I[IpucnocoOIeHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSM OKpYKarolie cpenbl. Biusaue
reorpaduyeckoi cpeapl u aperida reHoB Ha MOPQOJIOTHIO ¥ (PU3HOTIOTHIO YETIOBEKA.



MexauciuIinHapHble METOIbl B (PU3UYECKOM (OMOJIOTHYECKOI) aHTPOTIONOTUH. DBOJIIOIIMOHHAS
AHTPOIIOJIOTHUS U MAJICOAHTPONOJIOTHS YEIOBEUECKUX NOMYJIsUUid. buoconnanbable ucciieI0BaHus
MIPUPOJIBI UueroBeka. MccienoBanue K0IBOIIOIUN OUOIOTHYECKOTO M COITUAIEHOTO B YEJIOBEKE.
JdemMoHcTpanuu

[Toptpetsr: Y. Hapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuis! u cxembl: «MeToIbl aHTPOTIONOTHWY, «[ 0JTOBHON MO3T yenoBeka», «UemoBekooOpa3HbIe
00e3bstHB, «CKeNeT YeIoBeKa U CKelleT muMMnaH3e», «PyJuMeHThl U aTaBU3MbD», «JIBHKyiiue
CWJIBI AHTPONOreHe3a», «DBOJIOLMOHHOE JPEBO 4YEJIOBEKa», «ABCTpanonuTek», «Yemosek
yMenbli»y, «YemoBek — npaMoxoisamuiiy, — «JleHucoBckuit  yenoBek» — «Heanaepranbuby,
«KpomanboH1b», «IIpeaku yenoBekay, «ITanbl IBOIIOLUN YeJIOBEKay, «Packl uenoBekay.
O6opynoBaHue: MYyJSDKA OKaMEHEJIOCTeH, MPEeIMETOB MAaTepUATbHON KYJIBTYphl TPEIKOB
qenoBeka, penpoaykuuu (pororpaduu) KapTuH ¢ MUPOIOTUICCKUMHU U ONOJICHCKIMHE CIOKETAMH
MIPOMCXOXACHUS uesoBeka, ¢ororpaduu HaXOJOK HCKONAeMbIX OCTATKOB YEJIOBEKa, CKEJeT
YeJIOBEeKa, MOJENb Yepena 4ejIOoBeKa W Yepena MIMMIIAH3€, MOJIENb KHCTH YE€JIOBEKa U KHUCTH
LIUMIIaH3€, MOJIEIH TOpCca MPEIKOB YETIOBEKA.

JlabopaTopHasi pa6ora «M3ydeHne oCOOEHHOCTEH CTPOEHHUS CKEJeTa YEeIOBEKa, CBSI3aHHBIX C
MPSAMOXOXKIECHUEM.

IIpakTuyeckas padora «/3yueHue sKOIOTMYECKUX aAanTallil YeTOBEKa.

Tema 6. Dkosiornsi — Hayka O B3aHMMOOTHOUIIEHMSIX OPraHNU3MOB W HAJAOPraHU3MEHHBIX
CHCTEM C OKpYKawLei cpenoi

3apoxaeHue u pa3BuTHE dKojioruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H. A. Cesepiiona, 3.
I'ekxens, A. Tencnu, B. H. Cykauépa. Pa3znensl u 3agaun 3Koin0ruu. CBsi3b 3KOJIOTHU C APYTUMU
HayKaMH.

Metonpl 3xonoruu. IloneBbie HaOMOAEHMS. OKCIEPUMEHTHI B SKOJOTMM: MPUPOJIHBIE H
naboparopHble. MojenupoBaHue B 3KOJIOTUHA. MOHMTOPUHI OKpPYXaroIlel cpeibl: JOKaJIbHBIH,
PErHOHAIIBHBIN U TJI00ATBHBIN.

3HaueHHE HSKOJOTMYECKUX 3HAHUW NJis YeoBeKa. DKOJOTMYECKOEe MHUPOBO33PEHUE KaK OCHOBA
CBSI3€M YEJOBEYECTBA C MPUPOAON. POPMUPOBAHUE IKOJIOTHUECKON KYJIBTYPhl U 3KOJIOTHUECKON
TPaMOTHOCTH HAaCEJICHHUS.

JdemoHcTpauuu

[Moptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuios, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.
Tabmumer u cxembl: «Pasmensl akomorum», «Metoasl 3koiorum», «CxemMa MOHUTOPHHTA
OKpYKaIoIle CpeabD».

JlaGoparopHas padora «l3yueHre MEeTOA0B IKOJOTHUECKUX UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpefa o0UTAHUSA

Dkojnorudeckre (akTopbl W 3aKOHOMEPHOCTH WX neicTBus. Kiaccudukaius SKOIOTHYEeCKHX
(hakTOpOB: aOMOTHYECKHE, OMOTHUYECKHE, aHTpormoreHHble. OOIMe 3aKOHOMEPHOCTH ICHCTBUSA
skojorndeckux (aktopoB. IIpaBuno muaumyma (K. IInpenrens, 0. JIubux). TonepaHTHOCTS.
DOBpUOHOHTHBIC U CTECHOOHMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akroppl. CBeT Kak sKonorndeckuid ¢akrop. JleiicTBue pas3HBIX y4YacTKOB
COJIHEYHOTO CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYMMbl PACTEHUH M >KUBOTHBIX TIO
OTHOLUEHUIO K cBeTy. CurHaibHas poib cBeta. @oronepuoansm.

Temnepatypa kak odkomoruueckuii Qakrop. [eiictBue TemmepaTypsl Ha OpPTaHHU3MBL
[TolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHbBIEC U CTEHOTEPMHbBIE OPTaHU3MBI.
BnaxHocTe kak skonoruueckuil gpakrop. [IpucnocoOnenust pacreHuil K NOAJAepKaHUKO BOIHOIO
Oananca. Knaccudukanus pacteHuil mo oTtHomeHuro K Boje. IlpucmnocoOneHust >KMBOTHBIX K
M3MEHEHUIO BOJIHOTO PeXHUMa.

Cpenpl  oOWTaHWUS OpPraHW3MOB: BOJHAS, HA3€MHO-BO3IYyIHAs, TIOYBCHHAs, TIyOWHHAs
MOATIOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOUTaHMs
opranu3moB. [IpucnocoOaeHust OpraHu3MoB K KHU3HU B pa3HbIX CPEAax.



buonornueckue putmbl. BHemHue u BHyTpeHHME pPUTMBL. CyTOUHBIE W TOAUYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKU3HHU.

XKuznennsie popmbl opranu3MoB. [loHsaTHE 0 *XKHU3HEHHOU Qopme. KuzHeHHbIE (GOPMBI PACTECHHIA:
JEPeBbs, KYCTapHUKH, KyCTAPHUYKH, MHOTOJICTHHE TpPaBbl, OJIHOJIETHHE TpaBbl. KU3HEHHBIC
(hOpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, adpoOHOHTEI. OCOOEHHOCTH CTpOeHUsS U obpasa
KU3HMU.

buotnueckue ¢akropsl. Buuel OHOTHYECKMX B3aUMOACWCTBUI: KOHKYpPEHIMS, XHUIIHUYECTBO,
cuM6uo3 u ero popmel. [lapazutusm, Koonepaius, MyTyaanu3M, KOMMEHCATU3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduyeckue B3ammoneicTBus (Tonudeckue, ¢popudeckue, hadpuieckue).
3HaueHne OMOTHYECKUX B3aWMOJAEWUCTBUU IS CYIIECTBOBAHUS OPraHU3MOB B cpelie OOMTaHUS.
[IpuHIKIT KOHKYPEHTHOTO UCKIIFOUEHHS.

JdemMoHcTpanuu

Tabmuibl u cxembl: «Kojoruueckue GakTopbl», «CBETOBON CHEKTP», « IKOJIOTHUESCKUE TPYTIIIBI
JKUBOTHBIX [0 OTHOUIEHUIO K CBETY», «TemIOKpOBHBIE >XUBOTHBIE», «XOJIOJIHOKPOBHBIE
KUBOTHBIEY», «DU3MONIOTHMYECKUE aNanTallui >KUBOTHBIX», «Cpeapl OOUTaHHS OpPTraHU3MOBY,
«buonornyeckne puTMbIY, «KuzHeHHBIE GOPMBI pacTeHH», «KU3HEHHBIE (POPMBI JKUBOTHBIX),
«JKOCHCTEMA IIMPOKOIMCTBEHHOIO JIeca», «IJKOCHCTEMa XBOMHOro yeca», «llenmn nuraHus»,
«XuiauuectBoy, «llapazutuzmy», «Konkypenuus», «CumoOnosy», «KommeHcanuzmy.
O6opynoBanue: repbdapuu pacTeHUH U KUBOTHBIX, MPUCIOCOOJICEHHBIX K BIMSHHUIO Pa3IHYHBIX
IKOJIOTHYECKUX (PAKTOPOB, TrepOaphy CBETONIOOMBBIX, TCHEIOOWBBIX W TCHEBBIHOCIIMBBIX
pacTeHuii, CBETOIOONBBIE, TEHEIIOOMBbIE U TEHEBBIHOCINBbIE KOMHATHBIE pAaCTeHUs, TepOapuu u
KOJUIEKIIMM TeIUIOIIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOWYMBBIX pACTEHUH, uydena NTHI U
3Bepeil, repbapum pacTeHU, OTHOCALIMXCS K TUrpoduTam, kcepoduram, Me30puTaM, KOMHATHbIE
pacTeHHs JAHHBIX TPYIII, KOJUICKIIMH >KHBOTHBIX, OOMTAIONUX B Pa3HBIX cpeaax, repdapuv u
KOJUIEKIIMM PACTeHUH M >KUBOTHBIX, O0JAJalOIIUX YEpTaMU HPUCIIOCOOJIEHHOCTH K CE30HHBIM
W3MEHEHHUSAM YCJIOBUU >KU3HU, TepOapuud M KOJUIEKIIMM PACTEHUH U KUBOTHBIX PA3TUUHBIX
KU3HEHHBIX (OpPM, KOJJICKIIMU JKUBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OHMOTUYECKUX
B3aUMOJICVCTBHUSX.

JlabopaTopHasi padoTa «BrisiBIeHHE TPUCTIOCOOICHHUI OPTAaHI3MOB K BJIIMSTHUIO CBETAY.
JlabopaTopHasi padoTa «BrlsBiIecHNE TPUCTIOCOOICHH OPTaHU3MOB K BIIMSTHUIO TEMITEPATyPhI».
JlabopaTopHasi paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX MECT OOUTAHHS.
Tema 8. Jkoj10rusi BUAOB M NOMYJIALMIA

DKOJIOrMYecKHe XapaKTepUCTUKH mnomyisuuu. [lomymsmus kak Ouosornyeckas cucrema. Poib
HEOJTHOPOAHOCTH cpenbl, (u3nueckux OapbepoB H OCOOEHHOCTEH OWOIOTHHM BHUAOB B
(hopMUPOBaHUU MPOCTPAHCTBEHHON CTPYKTYpbl Homyasuuid. OCHOBHBIC MOKA3aTENH MOMYJISIUU:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3pacTHas M IOJIOBas CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpALIUSL.

Okosiornueckass CTpykTypa nonyysauuu. OIleHKa YUCIEHHOCTH mnomyiasuuu. JluHamuka
nonyJauuu u e€ perymsiius. buornueckuil moreHuuman nonyJasauud. MoJeaupoBaHue JUHAMUKHU
nonynsauuu. KpuBeie pocta uuciaeHHOCTH mnomyiasiuuu. KpuBble BbDKHBaHUA. Perynsmms
YUCJIEHHOCTU TOMYJIALUNA: poib (HAKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu BuaoB (r- u K-crparerun).

[TonsTre 06 sxonmoruyeckoii Huiie Buaa. Mectooburanue. MHOroMepHasi MOJIEb YKOJIOTUYECKOM
Humm J[x.M. XatumHcoHa. Pazmepsl skosornyeckoil Humu. [loTeHnmManbHas U peaan3oBaHHas
HUIIIY.

Bun kak cucrema nomyianuid. Apeanbl BUIOB. Buabl M HUX JKU3HEHHBIE CTPATETHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTU TOBEJICHUS M MUTpPALUNA >KUBOTHBIX. BHOJIOrMueckue WHBA3UU YYKEPOIHBIX
BH/JIOB.

JdemoHcTpauuu



[Toptpert: Ix. . XaTuynHCOH.

Tabmuiel U cxembl: «JKOJOTHYECKHE XapaKTepUCTUKU mnomymnsiuny, «lIpocTpancTBeHHas
CTpyKTypa momyisuun», «Bo3pacTHble mnupaMuisl nonyasinuuy, «CKOpocTh —3acelleHus
MOBEPXHOCTU 3eMJIM pPa3IUYHBIMU OpranuzMamm», «Monens skomormyeckord nHumu [x. .
XaTuYnHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJJIEKIIUU )KUBOTHBIX.

JlaGopaTopHas padota «IIpucnocoOneHus: ceMsH pacTeHUN K PaCcCEICHUION.

Tema 9. Jkos0rus cooduecTB. IKOJOrH4ecKue CHCTEMBI.

CoobmecTBa oprann3MoB. bruorieHos u ero cTpykrypa. CBsi3u MEX1y OpraHU3MaMH B OMOIIEHO3E.
Dkocuctema kak oTkpbiTas cuctema (A. Jkx. Tencnu). @yHKIMOHATBHBIE OJOKH OPTaHU3MOB B
HKOCHUCTEME: IPOAYIIEHThI, KOHCYMEHTHI, peyleHThl. Tpodpuueckue ypoBHHU. Tpoduueckue nenu
u cetu. Abuotnyeckue 610ku 3xocucteM. [1ouBsl U Wbl B 3kocucTeMax. KpyroBopor BelecTB u
MOTOK SHEPTUU B SKOCHUCTEME.

OcHoBHbIE MOKa3aTenu SKOCUCTeMbl. broMacca U mpoayKiusa. DKOJIOrHYecKue MUpaMUIbl YUCE,
O61oMacChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nykmyayuu. HarmpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKueccuu. llepBuyHBIE W BTOPUYHBIE CYKIIECCUU U HUX
MPUYMHBL.  AHTPOIIOT€HHBIE BO3JEWUCTBUSA Ha  Ccykineccud. KimMakcHoe — CcOOOIIEecTBO.
Bbuopaznoobpasue 1 moJHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.
[Ipupoanbie 3KOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPOMOTreHHBIE SKOCUCTEMBL. ATpOdKOCcHCcTEMa. ATpoIieH03. Pa3nuuus Mexay aHTpONOreHHbIMU
U IPUPOIHBIMU SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucreM. [opoackas ¢iaopa u dayHa.
CunanTponuzauus ropojackod  ¢aynel. buonormueckoe ©  XO3MHCTBEHHOE 3HAYEHHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (hOPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOocHcTeMax. Ponb
KACKAOH020 3¢hghekma u 6u008-30upuxamopos (Kuouesvix 6udos) 6 @OYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM W BEUIECTB MEXIY CMEXHBIMU IKOCHUCTEMaMHU. Y CTOWYMBOCTH
OpraHM3MOB, TIOMYJSIIMM W DKOCHCTEM B YCJIOBHUAX €CTECTBEHHBIX M aHTPOIOTE€HHBIX
BO3JICHCTBUM.

Mexanusmbi 6030eticmeus 3a2pA3HeHULl PA3HLIX MUNO8 HA CYOOPSAHUBSMEHHOM, OP2aHU3MEHHOM,
NONYNAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl  IKOJO2UHECKO20  HOPMUPOBAHUS
aHmponozenno2o gozdeticmeus. MeToI0IOTUS MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIOTCHHBIX
9KOCHUCTEM.

JdemMoHcTpanuu

[Toptper: A. Jlx. Tencnu.

Tabmumbsl u  cxembl: «CTpykTypa OHOLIEHO32», «IKOCHUCTEMa UIMPOKOJIUCTBEHHOTO Jiecay,
«OKocUCTeEMa XBOWHOTO Jieca», «DyHKIMOHAJIBbHBIE TpPYIIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3Kkocucteme», «llenmn mnwuTaHus (macTOMINHASA, JETPUTHAS)Y,
«OKoJIoTHYEeCKasl MUpaMHlia Yucen», «IKoJoruueckas nupamuaa 0uoMaccedy, «IKOJIOrnyecKas
nupamuia sHeprun», «O6pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccranoBieHue neca
ocJie noxapa», « JKoCUCTeEMa 03€pa», «ArpoueHo3», «KpyroBopoT BelecTB U IOTOK YHEPIUH B
arporeHose», «IIpumepsl ypooIKOCHCTEM.

Ob6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl M 3Bepel, repdbapun
KYJbTYPHBIX U JJUKOPACTYIIUX PACTCHHI, aKBApUyM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/I3yyeHue u onrcanue ypOoo3KOCHCTEMbD».

JlaGopatopHnas padora «/3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX YJICHUCTOHOTUX B Pa3HBIX
KOCUCTEMAX).



IKckypeusi «OKCKypcHuss B THUIHYHBIA OworeomneHo3 (B 1IyOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOJIOJIbHBIN WM OWMEHHBIH JIYT, 03ep0, 00JI0TO)».

IKcKypeus «IKCKYpCHsl B arpo3KOCUCTEMY (Ha IMOJIE UM B TEIUIMYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinodanbHasi IkocucTemMa

buocdepa — obmieruranerapaas o0oouka 3eMiid, TA€ CYIIECTBYET HIJIM CYIECTBOBAJa JKU3Hb.
PazButue npezncraBieHuit o 6uocdepe B Tpynax . 3iocca. Yuenue B. U. Bepnanuckoro o
o6uocdepe. Obmactu 6nocdeps! u e€ cocran. JKupoe BeliecTBo Onocheps! 1 ero GyHKINH.
3aKOHOMEPHOCTH CyIecTBOBaHUS Ouochepsl. OcobeHHOCTH OHWOchephl Kak TII00ATLHOM
skocucteMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel Bemects U
OroreoXnuMHYECKHe UKIBI (Yriiepoa, a3ota). PUTMuuHocTh siBneHuit B Ouocdepe.

3onanbHOCTh Onocepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIM: TyHJApa, XBOWHBIE Jieca,
CMEIIaHHblE ¥ UIMPOKOJINCTBEHHBIE Jieca, CTENH, CaBaHHBI, IyCTbIHH, TPOIUYECKUE JIeca,
BBICOKOTOPBs. KiTuMar, pacTUTENbHBIN U YKUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIMS >KHUBBIX CHCTEM, OLIEHKA MX PECYpPCHOTO MOTEHIMana U OuocqepHbIX
(byHKIMHA.

JdemMoHcTpanuu

[Toptpetsr: B. U. Bepuanckuid, 3. 3rocc.

Tabmumer u cxemel: «['eocdepsr 3emnm», «KpyroBopor azora B mpupone», «Kpyrosopor
yriepoja B npupojae», «KpyroBopoT kucinopona B npupopae», «KpyroBopoT BOJbI B MPUPOIE»,
«OcHoBHBIE OMOMBI cymny, « Kimnmartuaeckue nosica 3emnn», « Tynapa», «Takiray, «CmenianHbii
necy, «llInpokonucTBeHHbIN Jecy, «Crenby, «CaBanHay, «IIycTbiHsgy, « TponuyecKkui jgec.
Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBeKk M OKpYKawOIIas cpeaa

DKOJIOTUYECKHE KPU3WCHI M WX NPUYHHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arpsisHeHHE
BO3AYIIHOW cpenbl. OXpaHa Bo3ayxa. 3arps3HeHHe BOAHOM cpeibl. OXpaHa BOIHBIX PECYpPCOB.
Pa3pymenne nouBsl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTENbHBIA MU KUBOTHBIA Mup. OXpaHa pacTUTENBHOIO U
KUBOTHOTO Mupa. OCHOBHbIE IPUHLUIIBI OXpaHbl Ipupoasl. KpacHble kHuru. Ocobo oxpaHsieMble
npupoansie Teppuropun (OOIIT). borannueckue caapl 1 300I0rHYECKHUE MAPKH.

OcHOBHbIE TPUHLHUIIBI YCTOMYMBOTO pAa3BUTHS UeEIOBEUEeCTBA W MpHPOAbL. ParuonanbHOE
IPUPOJIONIONB30BAaHUE M COXpaHEHHe OHojoruyeckoro pasHooOpaszus 3emum. OOmme
3aKOHOMEPHOCTH TJI00ATBHBIX HKOJIOTHIECKUX KprU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3uca 1
€ro BEPOSTHBIE MTOCIIECTBUS.

Pa3BuTHe MeETOIOB MOHUTOpPMHIA PAa3BUTHUSl OMACHBIX TEXHOTEHHBIX MporeccoB. Cucmemmuobie
uccnedosanusi nepexooa K pecypcocbepezarowell U KOHKYDEHMOCHOCOOHOU dHepeemuxe.
Buonoeuueckoe pasnoobpasue u oOuopecypcvl. HayuonanvHvie ungopmayuonHsvie cucmemyl,
obecneuusarowue 00CMyn K UHGOpMAyuu no COCMOSHUIO OMOENbHbIX BUO08 U IKOCUCTEM.
OcHosbl  dKOpeabunumayuu  Kocucmem U  cnocob6os 60pvObl ¢ OUONOBPENCOECHUIMU.
Pexoncmpykyus Mopckux u HazemMHbIX IKOCUCTHEM.

JdemMoHcTpanuu

Tabmuupl 1 cxeMbl: «3arpsisHEHHE aTMOChepbl», «3arpsi3HEHHE TUIPOCcPepb», «3arps3HEeHUE
nouBbl», «[lapaukoBbiit 3¢ dekr», «Ocobo oxpaHsieMble NPUPOAHBIE TeppuTOopum», «Moaenu
yIPaBISEMOTO MHUPAY.

Ob6opynoBanue: Gororpaduu OXpaHsIEMbIX pacTEHUN U KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHON KHUTH perHoHa.



B denepanbHbIX U perHOHAIBHBIX MPOIIEAYpaxX OIEHKH KadyecTBa 00pa30BaHMs MCIOJIb3YETCs MepeueHb
(xonuukaTop) pacrnpeaeneHHbIX MO KJIaccaM MPOBePsEeMbIX TPeOOBaHHH K pe3ybTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIHbHON MPOTPAMMBI CPETHET0 00IIEeT0 00pa30BaHUS U AJIEMEHTOB COJICPKAHUS 110
OHMOIOTHH.
[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBarenbHOl nmporpamMMel (10 ki1ace)

KOI[ HpOBCpHeMBIe MPEAMETHLBIC PE3YJIbTAThI OCBOCHUSA OCHOBHOM O6pa3OBaTGHLHOI>'I nporpaMMabl




IIPOBEPSIEMOT0
pe3ynbTaTra

CpeHero oomero oopa3oBaHus

ChopMHpOBaHHOCTh 3HAHUH O MECT€ W pOJM OHOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHIH COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MUPA U
Hay4YHOTO MHPOBO33PEHHUS; O BKIAAE POCCHHCKAX U 3apyOEKHBIX YYEHBIX-OHMOJIOTOB B
pasBuTHe OHONIOTHH; (YHKIMOHATIHHON TPaMOTHOCTH YEJIOBEKa IS PEIIeHUs KU3HEHHBIX
3a1a4

YMeHue packpeIBaTh COJEpKaHWe OMOJNIOTHUECKHX TEPMHHOB W TIOHSTHH: KH3Hb, KIIETKa,
opranusM; MeTabonu3sM (0OOMEH BEIIECTB M IPEBpAllleHHe JHEPruH), TOMEOoCTa3
(camoperymsinus), ypOBHEBas OpraHM3allUs >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEIECHUE
(penpoayKuys), HaCIEACTBEHHOCTh, N3MEHYUBOCTD, POCT M PAa3BUTHE

YMeHne wusmaratb OHOJOTHYECKHE TEOpUH (KJIETOYHAsl, XPOMOCOMHAs, MYTaIlMOHHAas),
3akonbl (I'. Mennens, T. Moprana, H.J. BaBunosa) u y4enus (o meHTpax MHOTooOpasus u
MPOUCXOXKIEHUA KyJbTypHBIX pactenuii H.M. BaBunoma), ompenmenars rpaHHIBI HX
MIPIMEHUMOCTH K )KHBBIM CHCTEMaM

VYmenne BJIaACTL MCTOAAaMH HAYYHOI'O MO3HAHHA B Oouonoruu (Ha6J'IIO,I[GHI/Ie n OIIMCAaHUC
KHUBBIX CHCTEM, IIPOLECCOB U ﬂBHCHHﬁ; opraHusanys U IIPOBECACHUE OHOJIOTHYECKOTO
OKCIICPUMCEHTA, BBIABMXKCHUC THMIIOTEC3bI; BBIABICHUC 3aBUCUMOCTH MEXKAY HUCCICAYCMBIMU
BCJIIMYHMHAMU, 00BICHEHHE IMOJYYCHHBIX PCE3YyJbTATOB, MCIIOJB30BAHHBIX HAYYHBIX HOH}lTI/Iﬁ,
TGOpI/Iﬁ M 3aKOHOB; YMCHHC ACJIaTh BBIBO/JIbl HA OCHOBAHUH ITOJTYYCHHBIX pe3yJ’II>TaTOB)

YMeHue BBIICHATh CYNIECTBCHHBIC MPH3HAKU BHPYCOB, KIIETOK IPOKAPUOT M DYKApHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH MPOIIECCOB 0OMEHA BEIIIECTB
Y TPEBPALICHHUsS 3HEPTHU B KJIETKEe, (OTOCHHTE3a, IJIACTUYSCKOIO0 M IHEPreTHUECKOIrO
oOMeHa, XeMOCHHTE3a, MHT03a, Mei03a, OIJIOJJOTBOPEHUS, PA3MHOKCHUSI, HHINBUYaTIbHOTO
pa3BUTHS opraHu3Ma (OHTOT'CHE3)

YMeHue NpUMEHSTH TONyYeHHbIE 3HAHWS A OOBSCHEHHWs] OMOJIOTMYECKUX IMPOLECCOB U
SIBICHUH, A TPUHSATHA TPAKTUYECKUX PEIICHHH B TOBCEAHEBHONW XH3HM B IEJIX
oOecrieueHusi 0€30MaCHOCTH CBOETO 3JO0POBbS M 3[0POBbSI  OKPY)KAIOIIMX JIIOAEH,
COOJIIOZICHUST HOPM TPaMOTHOTO MOBEACHUS B OKpY’Karollleil MPUpPOTHON cpejie; MOHUMaHue
HEOOXOIUMOCTH HCIIONB30BAHUS JTOCTHKEHUH COBPEMEHHON OHONOrMH U OMOTEXHOJOTHH
VISl PAllMOHATIBHOTO ITPUPOAOIOIb30BAHUS

VYmenne peuiatb JSJICMCHTAPHBIC TCHCTUYCCKHUC 3aJa4Yd Ha MOHO- H )_II/II‘I/I6pI/IZ[HOG
CKpC€IIBaHUE, CHCIICHHOC HaCJICIOBAHUC, COCTaBJIATH CXEMBI MOHOFI/I6pI/II[HOFO
CKpe€uIuBaHuA IJIA MPEACKAa3aHUA HACJICOBaHWA IPU3HAKOB Y OPraHu3MOB

VYMeHHe BBHITOJIHATH JIAOOPATOPHBIE W HpaKTHYEeCKHe paboThl, COONIONATh NpaBHiIa IPH
pabote ¢ yueOHBIM U Tab0paTOpHBIM 000PYIOBaHUEM

YMeHHe KPUTHYECKH OIIEHWBAaTh W HMHTEPIPETHPOBATH HH(POpPMANNI0 OWOIOTHYECKOTO
coJiepKaHMs, BKIIIOYAIOIIYIO0 IICEBJOHAYYHBIE 3HAHUS W3 PA3NUYHBIX HcTouHHKOB (CMMU,
HAy4YHO-TIOMYJIIPHBIE MaTepHalibl); ITHUYECKHE acCHeKThl COBPEMEHHBIX HCCIEJOBAHUN B
Ouonoruu, MeTuIuHe, OMOTEXHOIOTHH

10

YMeHue co3maBaThb COOCTBEHHBIE MHUCBMEHHBIE U YCTHBIE COOOWIeHMs, 0000mmas
OMOJIOTHUECKYI0O HH(OPMAIMIO W3 HECKOIBKMX MCTOYHHUKOB, IPAaMOTHO HCIIOJIb30BaTh
MIOHATHHWHBINA anmapaTt OnoIoTuu

[IpoBepsembie anemenThI coaepkanus (10 kmacc)

Kon

TIpoBepsieMblil 35IEMEHT COJIepKaHUS

1 buonorus kak Hayka




1.1

Buonorust - Hayka o >xuBod mpupone. Pons Ouonoruu B pOpMHUPOBaHMM COBPEMEHHOH HAy4YHOM
KapTHHBI Mupa. CucteMa OMOJIOrHYeCKUX HayK

1.2

MeTO,[[LI MMO3HAHMUSA KUBOU MpUpPOAbI (Ha6J’IIOI[CHI/IC, OKCIIEpUMCHT, OIMKMCAaHUEC, HU3MCPCHUC,
KJ'IaCCI/I(l)I/IKaL[I/Iﬂ, MOJCIUPOBAHUC, CTATUCTHYICCKAs 06pa60TI<a ,Z[aHHLIX)

JKuBble cUCTEMBI U UX OopraHu3anusa

2.1

Kusble cucrtembl (OMOCHCTEMBI) Kak MpeiaMeT niydeHus Ouonormu. CBoiicTBa OHMOCHCTEM W UX
pa3zHooOpasue

2.2

YpoBHH oOpraHu3anuud OHOCHCTEM: MOJEKYJISIPHO-TEHETUYEeCKUH, KIIETOYHBIH, OpTraHU3MECHHBIN,
MOMYJISIIHOHHO-BHOBOM, 9KOCHCTEMHBIH, OnochepHbIii

XHUMHUYECKUM COCTaB U CTPOEHUE KIIETKU

3.1

XUMHUYECKUI COCTaB KJIETKH. XUMHUUYECKHE DJIEMEHTHI: MaKpOdJEMEHThl, MUKpOdJIeMeHThl. Bosa u
MI/IHepaJ'IBHI)Ie BCIIICCTBA. qDYHKHI/II/I BOObI U MI/IHepaIILHI)IX BCIIECCTB B KJIICTKC. Ho;[z[epxcaHHe
OCMOTHYECKOI0 OajaHca

3.2

Benku. CoctaB u crpoeHune OenKOB. AMHHOKHCIOTHI - MOHOMepbl OenkoB. He3zameHumble u
3aMEHHMbIE aMUHOKHCIOTHl. AMMHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPhI OCIKOBOH MOJEKYJIBI
(mepBuuHas, BTOpUYHAs, TPETHUYHAs M YETBEPTUYHAS CTPYKTypa). XMMUYECKUE CBOWCTBA OEIIKOB.
Buonornueckre QyHKINN OEITKOB.

depmeHTHl - Ouonorunyeckue kKaranusaTopbl. CTpoeHne (epMeHTa: akTUBHBIN LIEHTp, CyOcTpaTHas
cneuupuuHocts. Kodepmentsl. Burammupel.  OTnuuust  ¢GepMEHTOB OT  HEOPraHHYECKUX
KaTaJIn3aToOpoOB
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YrneBonabl: MOHOCaXapuabl (TIIOKO3a, pu003a U Ae30KCHpH003a), aucaxapusl (caxapo3a, J1aKTo3a)
1 noJjcaxapuasl (Kpaxmall, IIIMKOreH, LeJI0103a). bronornueckue QyHKIUN YIIIEBOIOB.

Jlunuapl: TPUTTULEPHIBI, cTepounsl, (ocomununel. [uapopunsHO-THAPODHOOHBIE CBOICTBA.
buonornueckue ¢yHkumu aunuaoB. CpaBHEHHE YITIEBOJOB, OEIKOB WM JIMITHOB KaK MCTOYHHKOB
SHEPTUH
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Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuas! - MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHHe
u ¢yuakmmm [JHK. Ctpoenne n pyuakimun PHK. AT®: ctpoenune u GyHKITHH

3.5

L[I/ITOJ'IOI‘ W - HayKa O KJIICTKE. Knerounas TCOpuU-. MCTOI[LI HU3Yy4YCHUA KICTOK

3.6

Knerka kak nenoctHas sxuBas cuctema. OOmne Npu3HaKy KJIETOK: 3aMKHYTasi Hapy»Hast MeMOpaHa,
mosekyibl JJHK kak reHeTHdeckuii anmapar, CUCTeMa CHHTe3a OejIka

3.7

Turel KJIETOK: SyKapuOTHUYECKast U MpoKaproTHdeckas. OCOOEHHOCTH CTPOSHHS MMPOKAPUOTUIECKOH
knetku. Kierounast crenka Oakrepuil. CTpoeHHE 3YKapHOTHYECKOM KiIeTKH. OCHOBHBIC OTIMYHS
PaCTUTEILHOH, )KUBOTHOM M TPHOHOMN KICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYyphl KJIETOK - KIJIETOYHAs CTeHKa, TJIUKOKAIWKC, WX (yHKIUH.
IInmasmarndeckass memOpaHa, ee cBoiictBa W ¢GyHKnuu. IluTommasmMa W ee  OpraHOWIEL.
OmgnomeMOpaHHBIE OpPTaHOWABI KIETKH: 3HAomIazMatudeckas cetb (OIIC), ammapar ['omsmkw,
nu3ocoMbl. [lomyaBTOHOMHBIE OPraHOWABI KIETKH: MHUTOXOHIPHUH, IUacTuibl. [IpoucxoxaeHue
MHTOXOHIPHA W TuTacThn. Bumel twractun. HemeMOpaHHBIE OpraHOWIBI KJIETKH: PHOOCOMBI,
KJICTOYHBIH IICHTP, PECHUYKH, KTYTUKHA. DYHKITUN OPTAaHOUIOB KJICTKH. BKITtoueHUs

3.9

SAnpo - perynsaTopHsIit eHTp KieTku. CTpoeHue sapa: saepHas 000JI04YKa, KaproIuia3Ma, XpOMaTHH,
SIPBIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BEIIECTB B KJIETKE

}KI/IBHGI[CFITCHLHOCTL KJICTKHA

4.1

OOMEH BelIecTB, WM MeTa0oiIu3M. ACCUMWIANUS (IUIACTUYCCKHI OOMEH) W JIUCCUMMIISALIUS
(3HepreTudeckuil OOMEH) - JIB€ CTOPOHBI €MHOTO IMpoiiecca MeTaboim3ma. THITbI OOMEHA BEIIECTB:




aBTOTPOQHEIH U reTepoTpodHblid. Ponb ¢hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B
KJIETKE

4.2

®otocunre3. CeroBast U TeMHOBas (aszbl porocuHTe3a. Peakuun Qotocunresa. ddekTuBHOCTD
¢orocunTe3a. 3HaueHue ¢oTocHMHTE3a AN KU3HM Ha 3emie. BnusHue yciaoBuil cpensl Ha
(hoTocuHTE3 M CLIOCOOBI MOBBIIIECHHS €TI0 POAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA.

XeMocuHTe3. XeMOCHHTe3upyomye 6akTepun. 3HaUeHUe XEMOCHHTE3a AJIsl XKU3HHU Ha 3emile
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OHepreTuecknii OOMEeH B KieTKe. PacineruieHrne BeIiecTB, BBIIETICHHE W aKKyMYyJIHPOBaHHE
9HEPTUU B KIETKE. OTambl JHEpreTndyeckoro ooOmeHa. [nmkomus. Bpoxenne u ero BuIBL
KucnoponHoe okucnenue, Wi KJIeTOUHOEe AbIXaHue. DPPEKTHBHOCTh SHEPreTHUECKOro OOMeHa

4.4

Peakuu matpuuynoro cunresa. ['enermdeckas mHpopmanus u JJHK. Peanuzanus reHeTnueckoit
nH(popMaIuK B KieTke. ['eHeTH4ecKuii KOl U ero CBOWCTBA. TpaHCKPUIIINSA - MAaTPUYHBIA CHHTE3
PHK. Tpancmsanus - 6uocunte3 Oenka. KomupoBanne aMHHOKHUCIOT. Poirb pubocoM B OWOCHHTE3€
Oenka

4.5

Hexnerounsle ¢opmer xu3HM - BUpycHL. HMctopus otkpeitus BupycoB (/.M. VBaHoBckwuit).
OcoOeHHOCTH CTpOEHHS M >KU3HEACATENLHOCTH BHpYycoB. bakrtepuodarn. bonesnu pactenuii,
JKUBOTHBIX W 4YEJIOBEKa, BEI3bIBaGMbIC BUpycamu. Bupyc ummyHonmeduura denoseka (BUY) -
Bo3Oymutens CIIM/la. [IpodmrakTrka pacpocTpaHeH!s BUPYCHBIX 3a00IeBaHUI

PasmMHOXeHHE 1 HUHAWUBUAYAIIBHOC PA3BUTUC OPTraHU3MOB

5.1

KiteTouHbI UK, WK XKU3HEHHBIN UK KieTku. MHTepdasza u mutos. [Iporeccsl, npoTekarouye B
uHTepdasze. Pemnmukammsa - peakngus MatpuuHoro cuHreza JHK. Ctpoenme xpomocom.
XpoOMOCOMHBIM Habop - KapuoTwmn. JWIUIOMAHBIA ¥ TaIUIOWTHBIA XPOMOCOMHEIC HaOOpHI.
Xpomatuabl. L{luTonornueckne 0CHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHS OPTaHU3MOB.
Jenenue knetku - Muto3. Cragun murtosa. [Iporeccsl, MpOUCXOASIINE HA Pa3HBIX CTaAUAX MUTO3A.
Buonornyeckuii cMbICI MUTO3a
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(I)OpMLI PAa3MHOXKXCHUSA OPTraHU3MOB! 0ecI10JI0€ U MOJIOBOE. BI/I,I[LI 0ecroyoro Pa3MHOXKCHUSA: NCTICHUC
HaaBOC, IMOYKOBAHHUEC OJHO- M MHOI'OKJICTOYHBIX, CHOp006p330BaHI/I€, BCIr€TaTUBHOC PAa3MHOKCHHUC.
I/ICKyCCTBeHHOG KIIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHUEC [JIS CCIICKIITNN
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[TomoBoe pasMHOXeHHE, €T0 OTINYHSI OT OECTIOIOTO.
Metio3. Ctanuu Mmeiio3a. IIporeccsl, mpoucxoasiuye Ha cTagusx Mmeiosza. [loBeaerrne XxpomMocoMm B
Mmeiose. Kpoccrunrosep. buonorndeckuii cMpic 1 3HaueHHe Meiio3a
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I'ameTorenes - mporecc 0Opa30BaHUs IMOJOBBIX KIETOK y )KHBOTHEIX. [10JI0BBIC JKeIe3bl: CEMEHHUKH
u suyHUKU. OOpa3oBaHHE M Pa3BUTHEC IOJIOBBIX KIETOK - TaMeT (CIepMaTo30uj, SHUIEKICTKA) -
cnepMatoreHe3 W ooreHe3. (OCOOEHHOCTH CTPOCHUS SIMIIEKIIETOK W CIIEPMAaTO30UJIOB.
OmnomotBopenue. [lapreHorenes
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UnpnBupyansHoe pa3BuTHe (OHTOreHe3). OMOpUOHANbHOE pas3BuTHE (dMOpHOreHe3). ITarsbl
SMOPHOHATIBHOTO PAa3BUTHA Yy MO3BOHOYHBIX JKHBOTHBIX: APOOJICHUE, TacTPYJISALUs, OpraHOTEHEs.
[MoctamOproHanbHOE pa3BuUTHE. THUIMBI MOCTIMOPHMOHAILHOTO Pa3BUTHS: MPSIMOE, HEMpsIMOe
(mmunHOYHOE). BnusHME cpeapl Ha pa3BUTUE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIE BBI3BIBATDH
BPO’KIACHHBIEC YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHUE CEMEHH, CTaJNU Pa3BUTHS

HacnencTBeHHOCTh 1 N3MEHYHUBOCTD OpraHu3smMoB

6.1

[Ipenver u 3amaun reHeTwkw. Mcropus pa3BuUTHS TeHETUKU. BKilan poCCHIICKHX U 3apyOeHBIX
YY9EeHBIX B pa3BUTHE TEHETHKH. MeTOAbl TeHEeTWKH (THOPWIOIOTHYECKHH, HHUTOTEHETHIECKHH,
MOJICKYJISIpHO-TeHeTHUeckuii). OCHOBHBIE TEHETHYECKHE TOHSITHs. | eHeTWdecKas CHMBOJIHUKA,
HCIIONb3yeMas B CXeMax CKpEIIBaHUI

6.2

3aKOHOMEPHOCTH HAacleIOBaHUsl TPU3HAKOB, ycTaHOBIeHHbIE [. Mennenem. MoHOruOpuaHOE
CKpelMBaHue. 3aKOH eAnHo0Opa3us TMOpUAOB MEPBOTO MOKojieHus. [IpaBuino nOMUHHpPOBaHMUS.
3aKoH pacleIIeHUs MPU3HAKOB. [ umoTe3a 4ncToTel rameT. IloaHoe 1 HemoIHOEe AOMUHUPOBAHHUE.

JurunOpuaHoe CKpemrBaHue. 3aKOH HE3aBHCHMOIO HACJIeIOBAHUS MPU3HAKOB. LluToreHeTnueckue




OCHOBBI }_'[I/II‘I/I6pI/I,Z[HOFO CKpCUINBAHU. AHaJ'II/IBI/Ip}/IO]J_Iee CKpCIIMBaHHUC. Hcnons3oBanue
AHAJIM3UPYIOIICTIO CKPCIIMBAHUA TJIA OIPECACIICHNA I'CHOTUIIA ocobu

6.3

CHCHJ’IGHHOC HacCJICA0BaHNUEC TPHU3HAKOB. Pat6ora T. MopraHa o CHCIJICHHOMY HACJICAOBAHUIO
T'CHOB. HapymeHHe CHCIUVICHUSI TCHOB B PE3YyJIbTAaTC KPOCCUHIOBEPA. XpOMOCOMHaH TCOpUA
HaCJICACTBCHHOCTH. I'enermueckue KapThl.

I'enetnka moga. XpOMOCOMHOC OIpeACJICHUE I10J1a. AYTOCOMI)I U TI0JIOBBICE XPOMOCOMBEI.
TI'omorameTHEIC 1 IeTCPpOraMCTHBIC OPraHUu3MBbI. HaCJ’IC,Z[OBaHI/Ie IMPHU3HAKOB, COCIUICHHBIX C IIOJIOM

6.4

M3MeHYnBOCTb. BI/II[I)I U3MCHYMBOCTH:. HCHACJICACTBCHHAs1 MW HACICACTBCHHAaA. Ponb Cp€abl B
HEHACIIEZICTBEHHON  M3MEHYMBOCTH.  XapaKTepUCTHKAa  MOIU(UKAIMOHHON  W3MEHYHUBOCTH.
Bapuanuonnsiii pan v BapuanoHHass kpuBas. Hopma peakiuu npusHaka. KonuuecTBeHHBIE U
Ka4eCTBEHHbIC TIPU3HAKH U MX HOpMa peaknnu. CBoiicTBa MOAH(DUKATMOHHON H3MEHUYNBOCTH

6.5

HacnencrBeHnHas, WM TeHOTHIIMYECKAs,, M3MEHYMBOCTh. KOMOMHATHUBHAsT M3MEHYMBOCTE. Melo3 u
MOJIOBOM TIPOIECC - OCHOBAa KOMOMHATHBHOW W3MEHYMBOCTH. MyTaIllMOHHAS W3MEHYHBOCTD.
Knaccudukaruss MyTanuii: TeHHbIE XPOMOCOMHBIC, TEHOMHBEIE. HacToTa W TPUYUHBI MYyTaIlHi.
Myrtarernsle (GakTOpbl. 3aKOH TOMOJIOTHYECKHX PAJOB B HacleACTBeHHOW wn3MmeHudmBocty H.M.
Baswuosa

6.6

I'enetnka uenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOABI TE€HETUKH  4YEJIOBEKA:
TCHCATOTHYCCKUH,  OMM3HEIOBBIM,  IMTOTCHETHYSCKHH,  OWOXUMHYCCKHHA,  MOJCKYJISIPHO-
reHetudeckuii. CoBpeMEHHOE ONpeNeieHHEe TEeHOTHUMNA: IOJHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTHUNHpOBaHWe, B TOM uucie ¢ momomipio [I[lP-anmanu3a. HacnenctBeHHble 3a00ieBaHHS
YeJIOBEeKA: TeHHBbIC 0oJIe3HM, OOJIE3HN C HACIEACTBEHHOW IPEIPacIooKEHHOCTHIO, XPOMOCOMHBIC
0osne3nu. CoMaTuvecKHMe M TIeHEpaTUBHbIC MyTanuu. [IpHHIUIBI 310pOBOr0 o0pas3a >KU3HH,
JMUATHOCTUKH, TPO(PHUIAKTUKA H JICYCHHS TEHETUYEeCKHX Oole3Heill. Mennko-reHeTHuecKoe
KOHCYNBTHPOBaHHWE. 3HAYCHHWE MEIUIIMHCKOW TEHETHKH B TMPEJOTBPAIICEHUH W JICUYCHHUH
FeHETUYECKHMX 3a00JICBaHU YeJIOBEKa

Cenexnust oprann3MoB. OCHOBEI OMOTEXHOIOTHH

7.1

Cenekuus Kak HayKa U mpoliecc. 3apoKIeHue celekuuu u goMectukanus. Yuenue H.J. BaBunosa o
IIEHTpaxX MPOUCXOXKICHUS W MHOT000pa3usi KYJBTYPHBIX pacTeHuH. LIeHTphI MpOMCXOXICHUS
JIOMAIITHUX >KUBOTHEIX. COPT, MOpoa, MTaMM

7.2

CoBpeMeHHBIE METOABI CeJICKITNH. MacCOBBIH W MHANBUAYATHHBIA OTOOPHI B CETIEKIIMA PACTCHUHA U
KHUBOTHBIX. OLIEHKa dKCTephepa. BIM3KopoICTBEHHOE CKpelIMBaHUe - HHOpUAWHT. Yuctas JHHUS.
CkpemuBanue 4nCTHIX JHMHUN. ['ereposuc, unu rubOpumHas cuina. HepoJacTBEeHHOE CKpeluBaHUE -
aytopuauar. OTganeHHas THOpUAM3AHS U ee ychexu. VICKyCCTBEHHBIH MyTareHe3 W TOIy4YeHHe
ITOJIUITIIONTOB. JIOCTI/I)KeHI/HI CCJICKIITNHU paCTeHHﬁ, JKUBOTHBIX 1 MUKPOOPIraHN3MOB

7.3

BuortexHomorusi Kak oOTpacib IPOM3BOJCTBA. ['e€HHas WHXXEHepus. OTambl  CO3JaHUS
pexomOunanTHoit JIHK wu Tpancrenneix oprann3moB. Kiierounas wmxenepus. Kietodnsie
KyJbTYpbl. MHKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuil. KioHuMpoBaHHE BBICOKONPOTYKTHUBHBIX
CENIbCKOXO3AHCTBEHHBIX OPraHU3MOB. DKOJIOTHYecKue 1 aTuueckue npodiaemel. ' MO - renernyecku
Moan(UIIMPOBaHHBIE OPTaHU3MBI

[TpoBepsiemble TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHO nporpammsl 11 kinacca

Kon

[IpoBepsiemble TpeAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHON 00pa30BaTENbHOM MPOTrpaMMBI

MIPOBEPSIEMOTO CpemHero o01ero 0opa3oBaHms

pesynbTara

1

ChopMHPOBaHHOCTh 3HAHUHA O MECTE M POJH OHOJIOTHU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ((OPMUPOBAHUHM COBPEMEHHOI €CTECTBEHHO-HAYYHOU KAPTHUHBI MUpa U
Hay4YHOTO MHPOBO33PEHHUS; O BKIAJE POCCHHCKAX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTHHW; (PYHKITMOHATHLHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS >KU3HCHHBIX
3a1a4




YMeHHue packphiBaTh COACPIKAHUE OUOJOTHYECKUX TCPMUHOB U TOHSATHMN: BHII, MOIYJISIIHS,
reHo(OH, DSBONIONHA, JBWXKYIIHE CHIBI ((aKTOpPhl) SBOJIONHU, IPHUCIIOCOOIEHHOCTh
OpraHW3MOB, BHJI000Pa30BaHUE, SKOJOTMYECKHE (AKTOPBI, SKOCHUCTEMA, MPOIYLICHTHI,
KOHCYMEHTBI, PEAYICHTBI, IICTHA TUTAHUS, O3KOJOTMYECKas MUpaMujia, OHOTeOICHO3,
ouochepa

YMmenue wuznaratb Ouojorudeckue Teopud (dBonmrounoHHas Teopus Y. JlapBuna,
CHUHTETHYECKasl TEOpHs SBOJIIONNM), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBIIIEBOTO CXOJCTBA
K.M. bopa, depemoBanus TJIaBHBIX HampaBieHWd u myTed sBomoruu A.H. Cesepriiona,
yueHus o 6uocdepe B.W. BepHaackoro), onpenessate rpaHHLBI UX MPUMEHHUMOCTH K KHBBIM
cUCTEMaM

YMenue BJIaACTbL MCTOAAaMH HAY4YHOI'O IIO3HAHHA B ouosorun (HaGJIIOILCHI/Ie 1 OIIMCAaHUC
JKHMBBIX CHUCTCM, IIPOLCCCOB U ﬂBJ'IeHHfI; opraHusanuss W HPOBCACHUC OHOJIOTUYECKOrO
OKCIICPUMEHTA, BBIABMIXCHUEC T'HMIIOTE3BI; BBIABJICHUE 3aBUCUMOCTU MEXKAY HCCIENYEMbIMU
BCIINYMHaAMU, 00BIICHEHHE IMMOJIYYCHHBIX PE3YyJbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TCOpI/If/’I 1 3aKOHOB; YMCHHUE [1€J1aTh BBIBOJbI HA OCHOBAHWHU IMOJTYUYCHHBIX pe3yJ’IBTaTOB)

YMmenue BBIACIIATE CYHICCTBCHHBLIC NPHU3HAKU CTPOCHUA 6I/IOHOFI/I‘ICCKI/IX 00BEKTOB: BHUI0B,
MOMYJISILIAK, TPOAYIICHTOB, KOHCYMEHTOB, PEAYICHTOB, OWOTCOIICHO30B M HSKOCHUCTEM;
O0COOCHHOCTH  MPOIECCOB  HACICACTBCHHOW WM3MEHYHMBOCTH, €CTECTBEHHOrO0 0TOOpA,
BUJI000pa30BaHus, MPUCIOCOOICHHOCTH OPTraHU3MOB, JACHCTBUS 3KOJOTHMUECKUX (HAKTOPOB
Ha OpraHW3Mbl, MEPEHOCA BEIIECTB M IMOTOKA 3HEPTUUM B DKOCHUCTEMAX, aHTPOIOTCHHBIX
W3MEHEHUH B DKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOr€OXUMHUYECKHIX
IIUKJIOB B Omocdepe

YMeHHe NMPUMEHATh TOIYYCHHBIE 3HAHUS JJIsi OOBSACHEHUS OWOJIOTUYECKHX IPOIECCOB U
SBJICHUM, I TPUHATHS TPAKTHUSCKUX PEIMICHUH B TOBCEIHEBHOH JKM3HU B IEIAX
oOecrieueHus 0E30MAaCHOCTH CBOETO  3J0POBbSI M 370POBbSl  OKPYXKAIOIIMX  JIFOZACH,
COOJIFO/ICHUSI HOPM TPaMOTHOTO TIOBEJCHHS B OKPY)KAIOIIEH MPUPOTHON cpelie; MOHUMaHue
HEOOXOAMMOCTH HCIIONB30BAHUSA TOCTIDKCHHH COBPEMEHHOH OMOJOTHH IS PariiOHAILHOTO
[IPUPOIOTIOIH30BAHUS

YMeHue pemartb 3J€MEHTapHblE OHMOJOIMYECKHE 3allaud, COCTaBIATh CXEMBbl IEpeHoca
BEIIIECTB M PHEPTUHU B DKOCHUCTEMaX (LIEMH IMUTAHU)

VYMeHHe BBHITOJIHATH JIAOOPATOPHBIE W NpPaKTHYEeCKHe paboThl, COONIONATh NpaBHia IPH
pabote ¢ yueOHBIM U Tab0paTOpHBIM 000PYIOBAHUEM

YMeHHe KPUTHYECKH OIIEHWBAaTh W HMHTEPIPETHPOBATH HH(POpPMANNI0 OHOIOTHYECKOTO
coJiepKaHMs, BKIIIOYAIONIYIO0 ICEBIOHAYYHBIE 3HAHUS W3 PA3NUYHBIX HcTouHHKOB (CMMU,
HAYYHO-TIOMYJISIPHBIE MaTepHajibl); pacCMaTpUBATh INIOOANLHBIE IKOJIOTHYECKUE TPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO
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YMeHue co3maBaThb COOCTBEHHBIE MHUCBMEHHBIE UM YCTHBIE COOOWIeHMs, 0000mas
OMOJIOTHUECKYI0O HH(OPMALMIO W3 HECKOJIBKMX MCTOYHHUKOB, I'PAaMOTHO HCIIOJIb30BaTh
MIOHATHWHBINA anmapaTt OnoIoTuU

[IpoBepsiemble aneMenTsl cogepkanust (11 kmacc)

Kon

TIpoBepsiemMblii 37IeMEHT COJlepKaHUS

DBOJIIOIMOHHAS OUOJIOTHS

1.1

DBOJIONIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuieTeNnbCTBA JBONIONMU. [laeoHTONOTHYECKHE: TIOCIEeIOBATEIbHOCTh IOSBICHHUS BHUIOB B
MAJICOHTOJIOTMIECKOM JIETOMHCH, epexoanbie (hopMbl. broreorpadudueckue: cXOACTBO U pa3Indue
dayH u Quop MaTepUKOB M OCTPOBOB. DMOPHOJOTHYECKHE: CXOJCTBA W PA3IUUUsl 3MOPHUOHOB
Pa3HBIX BUJOB TO3BOHOYHBIX. CpaBHUTEIIEHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHbIE,




PYAUMCHTApPHBIC OpraHbl, aTaBU3MBbI. MOHGKynﬂpHO-6I/IOXI/IMI/I‘lCCKI/IeZ CXOJACTBO ME€XAaHHU3MOB
HaCJICACTBCHHOCTH U OCHOBHBIX MeTa00INICCKHUX HYTeﬁ Y BCEX OpPraHmu3smMoB

1.2

OpomroronHas Teopus Y. [lapeuna. [Ipeanockuiky BOSHUKHOBEHUS TapBUHU3MA. J[BUXKYIIHE CHUIIBI
9BONIONMK BHJIOB MO JlapBuHy (M30BITOYHOE pa3MHOKEHHE MPUH OrPAHUYCHHOCTH PECYpCOB,
HeoIpeneeHHas N3MEHINBOCTh, 00pb0a 3a CyIeCTBOBAHNE, ECTECTBEHHBIN OTOOD)

1.3

Cunretnueckass Teopusi sBomonuu (CTD) W OCHOBHBIE €€ TONOXKEHHS. MUKPOIBOIFOIIHSL.
ITomynsammst Kak eqMHUIA BUAA U SBOJIOITIH

1.4

HBwkymme cwibl (GakTopbl) 3BOJMIOLNMM BHIOB B Ipupoie. MyTanMoOHHBIH mpoulecc Hu
KOMOMHATHUBHAs M3MEHYUBOCTD. HOHy.]ISII_II/IOHHI)Ie BOJIHBI U zxpeﬁ(b TCHOB. I/ISOJI}IHI/ISI U MHUI'palus.
EcrecTBenHBIl 0TOOp - Hanpasistomui GakTop 3Boonul. @OPMBI €CTECTBEHHOI'O 0TOOPA.
[IpucnocoGiieHHOCTh OpPraHU3MOB Kak pe3ynbTaT sBomouuu. Ilpumepsl mnpucnocobiaeHuilt 'y
OpraHu3MoB. ApoMOP(O3bl U UINO0AAANTALINY.

Bun u BunoobpazoBanue. Kpurepun Buna. OcHoBHBIE ()OpMBI BU000pa3oBaHusI: reorpapuueckoe,
3KOJIOTHYECKOE

1.5

MakposBomoriusi.  @opmbl  3BomOLMK:  QUIETHYECKAs, JUBEPreHTHAas, KOHBEPTEHTHas,
napamiensHas. HeobpatumocTs sBoronmn

Bo3HukHOBeHHE U pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHay4yHBIC TIPEACTABIICHUS O 3apO’KICHUH KU3HU. HaydHbIe TUITOTE3bI BO3HUKHOBEHUS JKU3HHU HA
3emiie: aOuOreHe3 M MaHCIEPMUS. XUMUYECKas IBOJIONUSA. DKCICPUMEHTAIBLHOE TOITBEPKICHUE
XUMHYECKOW sBomonuu. HawanbHbie sTambl Ounomormueckoi a3pomrormu. [ 'umoresa PHK-mumpa.
ITepBbie KIETKH U BX dBOOIHSA. DopMIpOBaHHE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB

2.2

Pa3Butue xn3HM Ha 3emie mo spaMm U nepuogam. Kartapxeil. Apxelickasd M MpOTEPO30HCKas 3PHI.
[Taneozoiickas spa W ee MEepHOABI: KEMOpPWUHCKWN, OPIOBUKCKHN, CHIypUHCKWH, IEBOHCKHIH,
KAMEHHOYTOJIbHBIN, NEPMCKUI. Me30301CKast 3pa U ee NEPUOABL: TPUACOBBIN, FOPCKUMH, MEJIOBOM.
KaiiHo30lickast 3pa U ee epropl: aIeOr€HOBBIN, HEOT€HOBBINM, aHTPOIIOI€HOBBIA. XapaKTeprUCTHKA
KJIMMaTa ¥ Te0JOrnYecKux mnporeccoB. OCHOBHBIC ATAIlbl HBOJIOLMU PACTHUTENBHOTO U KMBOTHOTO
Mupa. Apomopho3bl y pacTeHUil U KUBOTHBIX. [losiBIIEHNE, paclBET U BBIMUPAHHE TPYIII >KUBBIX
OpraHH3MOB
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CucremMa OpraHMYECKOTO MHpa Kak OTpakeHHe SBOMIONUH. OCHOBHBIE CHCTEMATHYIECCKUE TPYIIITHI
OpraHu3MOB

2.4

DBOJIOLHUST YesOBeKa. AHTPOIMOJIOTHs Kak Hayka. Pa3BHTHE MNpEACTABICHHHA O IMPOMCXOXKICHUU
YCJIOBCKaA. MeTOI[I)I N3YyUYCHHA QaHTPOIIOTCHE3A. CXOI[CTBa U pas3jnyusad 4YCJIOBCKAa M JKHUBOTHBIX.
CucreMaTHYECKOE TTOJIOKESHUE YEIOBEKa.

JIBwkymue cuibl ((pakTopsl) aHTpororeHesa. HaciencTBeHHas W3MEHYMBOCTD M €CTECTBEHHBIN
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYIUi TPYAa, MBIIIUICHHE, PEYb

2.5

OCHOBHBIE CTaJUM U BETBU 3BOJIIOLMM 4YEIOBEKAa: aBCTPAIONUTEKH, YenoBek ymenbli, Yenmosek
npsamMoxoasui, Yemosek HeaHaepTaIbekull, UenoBek pa3zyMHblid. Haxonku HCKOMaeMbIX OCTaHKOB,
BpeMs CYLIECTBOBaHUsI, 00JIaCTh PaCIPOCTpaHEH s, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, Opy s

2.6

Uenoseueckne pacel. OCHOBHBIE OONbIIME pachl: €BpONEOHMHAs (eBpas3uiickas), Herpo-
aBCTpaJOUIHAS (3xBaTOpHaIbHAS), MOHTOJIONTHAs (a3maTcko-aMepHKaHCKas). YepTsl
IIPUCIIOCOOJIEHHOCTH IPEACTaBUTENICH 4YEIOBEYECKHX pac K YCIOBHAM CyliecTBoBaHUs. EnmHCTBO
yenosedeckux pac. Kputuka pacuzma

Opraan3Msl 1 OKpy’Karomias cpeia

3.1

OKoJjorusi Kak Hayka. 3aJadyd W pa3felbl DKOIOTUU. METOIBl DKOJNOTUYECKHX WCCIIeIOBaHUMA.
DKoJloTHdeckoe MHUpPoBO33peHue. Cpenbl OOWTaHWS OPraHW3MOB: BOIHAS, Ha3eMHO-BO3IYIITHAS,
[IOYBEHHAs1, BHyTPUOPraHU3MECHHAs

3.2

Oxonornyeckue pakropsl. Kiraccudukarius skon0oruaeckux GpakTopoB: aOHOTHUECKHE, OMOTHISCKUE
U aHTpOIIOTeHHEIe. J[eficTBHE IKONIOrniecKuX (GakTOpoOB Ha OPraHU3MbI




33 Abuotnyecknue (akTOpbl: CBET, TeMIlepaTypa, BiaxHocTb. Potonepuoamsm. [IpucnocobieHus
OPraHU3MOB K JAEHCTBHIO abnotudeckux akTopoB. buonornueckue purmMsl

3.4 buornueckue Qakroppl. Buabl OHOTHYECKMX B3aMMOJCWCTBHUIl: KOHKYPEHLMS, XHIIHUYECTBO,
napasuTu3M, MyTyalli3M, KOMMEHCAIU3M (HaxJeOHUYECTBO, KBApPTUPAHTCTBO), aMEHCAIU3M,
HeWTpanu3M. 3HaueHHe OMOTHYECKMX B3aWMOJCHCTBHUI JUIsl CYIIECTBOBAHUS OpPTraHU3MOB B
MIPUPOAHBIX COOOIECTBAX

35 DKOJIOTHUECKHE XapaKTEPUCTUKH TOMyJIuid. OCHOBHBIE ITTOKA3aTEH TMOMYJISIIAN: YHCICHHOCTD,
IUIOTHOCTB, POKIAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpalus. [JuHaMuKa YUCICHHOCTH HOMYJIALNU U
€€ peryJsaLus

4, Coo0011ecTBa U YKOJIOTUYECKUE CUCTEMBI

4.1 Coo0riiecTBO OpraHu3MoB - OwuorieHo3. CTpyKTyphl OHOIICHO3a: BH/OBasi, NPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Buasi-noMmuHanTel. CBS3U B OHOLIEHO3E

4.2 Okosoruueckue  cucteMbl  (9kocuctembl). [loHsitie 00 9KocuctemMe ©  OMOTEOICHO3e.
OYHKIIMOHAIBHBIE KOMIIOHEHTHI YKOCUCTEMBI: TIPOAYIIEHTHI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEILIECTB U MIOTOK SHEPIUu B 3KocHucTeme. Tpoduueckue (MUILEBBIE) YPOBHU IKOCUCTEMBI. [InieBbie
nenu u cetd. OCHOBHBIE IIOKa3aTeNnyd »3KOCHCTEMBI: OmomMacca, HPORYKIMA. OKOJIOTHYECKHUE
OUpaMHIbl:  TPOAYKIUH, YHUCICHHOCTH, Ounomaccel. CBOHCTBA HKOCHUCTEM: YCTOHYUBOCTD,
camoperynsanus, pazsurue. Cykueccus

43 [IpuponHele  3KOCHCTEMBI. DJKOCHCTEMBI 03€p H  peKk. OKOcHCTeMa XBOWHOTO WM
LIMPOKOJMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ DKOCHCTEMBEI.  ATPOIKOCHCTEMBEI.  YPOOIKOCHCTEMEBI.  bHoNOTHYeckoe W
XO3S5IICTBEHHOE 3HAYEHHE arpPO3IKOCUCTEM U YPOOIKOCHCTEM.

BuopaszHooOpazue xak Qakrop ycToHunBocTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOro
pa3zHooOpasus Ha 3emiie

4.4 VYuenne B.U. Bepnanckoro o Ouocdepe. I'panuusl, cocraB u cTpykrypa Ouocdepsl. JKuboe
BemecTBO U ero GpyHkuu. OcobeHHOCTH Onocepsl Kak riIodanbHON SKocucTeMsbl. J(nHaMudeckoe
paBHOBecHe W OOpaTHas cBs3b B Onocdepe. KpyroBopoTsl BelecTB U OMOT€OXUMHUYECKHUE ITUKIIBI
3JIeMeHTOB (yriiepoJia, a30Ta). 30HAILHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH

4.5 YenoeuecTBO B Ouochepe 3emin. AHTPONOTreHHbIe H3MeHeHHs B Ouocdepe. [nmodabHbIC
9KOJIOTHYECKHE POOIEMBI.

OcCHOBa palMOHAIEHOTO YIPAaBIEHHs MPUPOJHBIME PECYpPCaMH U WX HCIONb30BaHUe. [loCcTHKeHus
OHMOJIOTHH W OXpaHa TPUPOJIBI

Jliis ipoBeIeHUs €IMHOTO TOCYJapCTBEHHOT0 3K3aMeHa 1o ouosoruu (nanee - EI'D mo 6uosorum)
UCIIOJIL3YETCS TIepeUYeHb (KOAU(PUKATOP) MPOBEPSIEMBIX TPeOOBAHUH K pe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTebHON TPOrPaMMBbI CPETHETO 00IIEr0 00pa30BaHUs U DIIEMEHTOB COJICPIKAHMS.

ITPOBEPSIEMBIE HA EI'3 11O BUOJIOTUHA TPEBOBAHMS K PE3YJIbTATAM OCBOEHMSI
OCHOBHOMHU OBPA30BATEJIbBHOU ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Ko, o
DOBe ﬂﬂeMOFO IIpoBepsiemble TpeGoBaHMS K NPeIMETHBIM pPe3yJIbTaTAM OCBOEHUS] OCHOBHOM
poBep 00pa3oBaTeJLHOI MPOrpaMMBbI CpPeIHero 001Iero 00pa3oBaHus
TpeOoBaHUSI

1 | ChopMUPOBAHHOCTh 3HAHUI O MECTE€ W POJIM OHMOJIOTMHM B CHUCTEME SCTECTBEHHBIX HAyK, B
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IIpoBepsiemble TPeOGOBaHNUs K MPEIMETHBIM Pe3yJIbTaTAM OCBOCHHMSI OCHOBHOI
00pa3oBaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHusA

(OpMHpPOBaHWU COBPEMEHHON €CTECTBCHHOHAYYHOH KAapTHHBI MHpPA, B TO3HAHUHM 3aKOHOB
MPHUPOJBI W PEUICHUH IKU3HEHHO BAXKHBIX COIHMAIBHO-ITUYECKUX, SKOHOMUYECKHX,
9KOJIOTMYECKUX IPOOJIEM YEJIOBEYECTBA, a TAKKE B PEIICHHM BOIPOCOB PAallMOHAIBHOTO
MIPUPOJIOTIONIE30BaHMS, B (POPMUPOBAHUM LIEHHOCTHOTO OTHOILEHHS K MPUpPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJE POCCHMCKHX U 3apYOSKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OHOJIOTHH

Brnanenue cuctemoil 3HaHMNH 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHMS, UCIIONb3YEMBIX B
OHMOIIOTHYECKUX HCCIICIOBAHUSIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OIHCaHHE, H3MEPCHHE,
MpOBeZeHNEe HAOMI0AeHUH); Clloco0aMH BBISABJICHHS M OLIEHKU aHTPOIOI'€HHBIX U3MEHEHUH B
MIpUpOJIE.

YMeHMe BBIIBUTaTh THIIOTE3bl, IPOBEPSATb WX OKCIEPUMEHTAJbHBIMU CpPEACTBaMH,
dbopMynHpysl TeNlb HCCIICOBAHUS, AHAIM3UPOBATh IOJNyUYSHHBIC PE3YyJIbTaThl M JEaTh
BBIBO/IBL.

BrisiBiieHHE 3aBUCUMOCTH MEXAY HCCIEAyeMBIMH BETHYMHAMH, OOBSCHEHHE MOTYyYCHHBIX
pe3yapTaToB U (hOopMyIUpOBaHHE BHIBOAOB C UCIOIB30BAaHUEM HAYYHBIX TOHATHI, TEOpUil U
3aKOHOB

‘YMeHue BiaieTh CUCTEMON OMOIOrHYecKUX 3HaHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIAratoIye
OMoIIOruYecKre TEPMUHBI U TIOHATHSI ()KU3HB, KJIETKA, TKaHb, OPTaH, OPraHU3M, BHJI, TIOITYJILINS,
9KOCHCTeMa, OMOIIeH03, Onocdepa; MeTaboH3M, TOMEOCTa3, KICTOYHBI HMMYHHTET, OHOCHHTE3
Oerka, OMOTONIMMeEpHI, JMCKPETHOCTD, caMoperyJILys, CaMOBOCIIPOM3BEJIEHHE,
HaCJEACTBEHHOCTh, I3MEHUYMBOCTh, 3HEPTr03aBUCUMOCTh, POCT M Pa3BUTHE);

Ouonornueckue Teopuu: kierouHas teopus T.llIBanna, M. lllneiinena, P.Bupxosa;
KIIOHAJIbHO-CENEeKTUBHOr0 ummyHutera II. Opaux, .M. MeunukoBa, XpoMOCOMHAasi TEOPHUs
HacneacTBeHHocTH T. Moprana, 3akoH 3apojsimeBoro cxozictsa K. Bapa, sBomronnoHHas
teopus Y. JlapBuHa, CUHTETHUECKasl TEOPHs IBOIIOLMH, TeopHs aHTpornoreHesa Y. /lapBuHa;
teopust OuoreonieHo3a B.H. Cykauéra; yuenne H.V. BaBunoBa o meHTpax MHOTOOOpasus u
MIPOUCXOXKICHUS KyJIbTYPHBIX pacTeHul, yuenue A.H. CeBepuioBa o MyTsaX U HalpaBIEHUSAX
sBooIuy, yuaenre B.W. BepHaackoro — o 6uocdepe);

3aKOHBI (eIUHOOOpa3usl TMOTOMKOB IIEPBOTO TOKOJICHHS, pACHICIUICHUS TPU3HAKOB,
HE3aBUCHUMOI'0 HacjieZloBaHus Tpu3HakoB [. MeHzens; CIEMIEHHOT0 HacleI0BaHUs
MPU3HAKOB M HApyILIeHHs CLEIUIeHUsT TreHoB T. Moprana; TOMOJOTHYECKHX PSIOB B
HacnencTBeHHoN m3MeHunBoctH H.UM. BaBuiioBa; renernueckoro pasHoBecus J[x. Xapau u
B. Baiin6epra; 3aponsimieBoro cxoxactsa K. bapa; 6morenernueckuii 3akon . ['exkens, O.
Mitomnepa);

MPUHINIEL (YACTOTH TAMET, KOMIIEMEHTapHOCTH);

npasuia (MuHuMyMa 1O. JInbuxa, SK0IorHYecKor MMpamMuIbl Yrces, O0MOMacChl M SHEPTHN );
rumnote3bl (koanepBaTHoi A.U. Onapuna, nepsuuHoro Oyipona J[x. XomneliHa, MHKpochep
C. doxkca, pubosuma T. Uek)

YMeHne pemarh MOUCKOBBIE OMONOTHYECKUE 3aJ1aud; BBISBISATH MPUYMHHO-CIICCTBCHHBIC
CBSI3H MEXKY HCCIIENyeMbIMA OMOJIOTMYECKMMHU O0BEKTaMHU, IIPOIIECCaMU U SABJICHHAMMU; JIeNaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJTyYEHHBIX PE3YJIbTAaTOB;

COCTaBJISITh TCHOTUTMYECKHE CXEMBI CKPEIIIUBAHNS JIJTsl PA3HBIX TUTIOB HACIIEIOBAHUSI ITPU3HAKOB
Y OpraHU3MOB, COCTABJISITH CXEMBI IIEPEHOCA BEIECTB U SHEPTUH B 3KOCHUCTeMaXx (IICTH THTaHUS,
ITHIIEBEIE CETH)

YMeHHEe YCTaHABIUBATH B3aUMOCBS3H MEXAYy CTPOCHHEM H (YHKIMSAMH: OPTaHOHIOB,
KJIIETOK pa3HbIX TKaHEW, OpraHaMH M CHCTEMaMH OPTaHOB y PACTCHHH, JKUBOTHBIX M
YeJI0BeKa; MEXIy dTarmaMu OOMEHa BEIIECTB; dTAallaMHM KJIETOYHOTO IMKJIA W XKM3HEHHBIX
[UKJIOB OpPTaHM3MOB; JTamaMd ASMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM U (ESHOTHUIIOM,
(dbeHoTUTIOM U (haKTOpaMH cpellbl OOUTaHUS; MPOIECCAMH JBOJIIONNH; ABIKYIIUMH CHIAMH
AQHTPOIOTeHEe3a; KOMIIOHEHTaMH Pa3UYHBIX JKOCHUCTEM U TPUCHIOCOONCHUSMH K HHUM
OpraHUu3MOB

‘VMeHue BbIICTATh CYHIECTBCHHBIC ITPU3HAKU:
CTPOCHUA BUPYCOB, KJICTOK IIPOKAPUOT M OYKAPUOT, OJHOKJICTOYHBLIX M MHOI'OKJICTOYHBLIX
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IIpoBepsiemble TPeOGOBaHNUs K MPEIMETHBIM Pe3yJIbTaTAM OCBOCHHMSI OCHOBHOI
00pa3oBaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHusA

OpPTraHU3MOB, BHJIOB, OMOTEOIIEHO30B, 3KOCUCTEM B OMOC(EphI; CTPOCHUS OPTaHOB U CUCTEM
OpPTraHOB PACTCHUH, )KUBOTHBIX, YCIIOBEKA; IIPOIECCOB KU3HEACATESILHOCTH, IIPOTEKAIONINX B
OpraHM3Max pacTEHHH, >XHMBOTHBIX M 4YEJNOBEKa; OHOJOTHYECKUX IIPOIECCOB: OOMEHa
BeIlecTB (MeTaboau3M), HH(GOPMALUK U IPEBpAIeHUs SHEPTUH, OPOXKEHHs], aBTOTPO(YHOr0
U TeTepoTpoHOr0 TUMOB MNUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a, MUT03a, Melo3a,
raMeToreHesa,  AMOpHOreHe3a,  IOCTAMOPHOHAIPHOTO  Pa3BUTHSA,  Pa3MHOXKCHUS,
WHIVBUAYATGHOTO Pa3BUTHS OpraHNW3Ma (OHTOTEHE3a), B3aNMOAECHCTBHS T€HOB, TETEPO3NCA;
JEeHCTBUI HMCKYCCTBEHHOTO OTOOpa, CTaOMIM3MPYIOIMIETr0, ABIDKYIIETO M Pa3pHIBAIOIIETO
€CTECTBEHHOT'0 0T0O0pa; alIoNaTPHIECKOr0 H CHMIIATPHYECKOTO BUI000pa30BaHus; BIHSHHS
JBIDKYIIUX CHJI 3BOJIIOIMH HA T€HO(MOH MOMYJIIINH; MPUCIOCOOICHHOCTH OPTaHU3MOB K
cpene oOWTaHMS, YepeOBaHMs HANpPaBICHUI HBOIIONNH; KPYTOBOPOTA BEIECTB M MOTOKA
SHEPrUM B 3KOCHCTEMAX

ChopMHpPOBaHHOCTh YMCHHSI BBIACTATH CYIICCTBEHHBIC IPHU3HAKUA BHPYCOB, KIECTOK
MPOKAPHOT M DYKAPHOT; OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, BHJIOB,
OHOTCOLICHO30B H 9KOCHCTEM;
0COOEHHOCTH TIPOIIECCOB OOMEHA BEIIECTB M MTPEBPAIIEHUS SHEPTHH B KIIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO W DHEPreTHYeCKOro  OOMEeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIJIOAOTBOPEHMS, DAa3BUTHS W Pa3MHOKEHHsI, WHIMBHIYAILHOTO pa3BUTHS OpraHM3Ma
(oHTOTCHE3a), OOpBHOBI 3a CYIIECTBOBAaHHE, E€CTECTBEHHOTO OTOOpa, BHI000pa3OBaHWS,
MPUCIIOCOOICHHOCTH OPraHU3MOB K Cpe/ie OOHTaHHs, BIMSHUS KOMIIOHCHTOB 3KOCHCTEM,
AHTPOIOTCHHBIX M3MCHEHHU B JKOCHCTEMaX CBOCH MECTHOCTH, KPYroBOpOTa BEIICCTB U
MIpeBpaICHNs DHEPTUH B OHochepe

YMeHHE HCIONIB30BaTh COOTBETCTBYIONIME apIyMEHTHI, OMOJIOTHYSCKYI0 TEPMUHOJIOTUIO U
CHUMBOJIMKY IJIsl TOKAa3aTeNbCTBA POJCTBA OPraHU3MOB PAa3HBIX CHCTEMATHYCCKUX TPYIIIL;
B3aHMOCBSI3U OPTaHU3MOB U CPEJbl OOUTAHMS; SAMHCTBA YSIOBEUSCKUX pac; HEOOXOJUMOCTH
3JI0pOBOr0 00pa3a KHU3HH, COXPAHEHUS Pa3HOOOpasHs BHIOB U DKOCHCTEM KaK YCIOBHS
COCYIIIECTBOBAHHSI TPUPO/Ibl U YEJIOBEUESCTBA

YMeHHe  KpPUTHYECKH  OICHHWBAaTh  HMHGOPMALIUIO  OHMOJIOTHYECKOTO  COICPIKAHMS;
MHTEPIPETHPOBATh JTHYECKHE ACHEKTHl COBPEMEHHBIX HCCIEIAOBAaHWN B OHOJIOTHH,
MeAHIMHE, OWOTEXHOJIOTHH; pacCMaTpUBaTh TIOOAIBHBIE SKOJOTUYECKHE MPOOIEMBI

COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOMIEHHIO K HUM COOCTBEHHYIO TO3HMIIHIO

HEPEYEHD 2JIEMEHTOB COIEPKAHUSA, TIPOBEPAEMBIX HA EI'D I10 BUOJIOT' N

Kox
1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

buosnorns kak HayKa. JKuBBIEe CHCTEMBI M UX N3Yy4YCHUEC

1.1

CoBpemeHHas Onomorus - KOMIUICKCHAs HayKa. buonormueckue HayKH
U M3y4yaeMble UMK TTpobaembl. OyHIaMeHTaIbHbIE, IPUKIIAAHBIE U IIONCKOBBIE HAYYHBIE HCCIICIOBAHUS
B Onosoruu.

3HaueHne OuoIOorMH B (DOPMHPOBAHMM COBPEMEHHONW €CTECTBEHHO-HAYYHOM KapTHHBI MHpA.
IIpodeccun, cpa3anHble ¢ OHonoruei. 3HaueHne OHOJIOTHH B NMPAKTUYECKON ESTEIbHOCTH YETIOBEKa:
MEJIUIIMHE, CEILCKOM XO03SIHCTBE, IPOMBIIIICHHOCTH, OXPaHe IPUPOIbL

1.2

JKuBble cucTeMBl Kak TpeaMeT wu3ydeHust Ouosoruu. CBOICTBA KHUBBIX CHUCTEM: E€IUHCTBO
XMMUYECKOTO COCTaBa, AUCKPETHOCTb M LIEJIOCTHOCTb, CJIOKHOCTb M YNOPSAOYEHHOCTb CTPYKTYPHI,
OTKpPBITOCTh, CaMOOPTaHW3alUs, CaMOBOCIPOHM3BEACHHE, pa3ipakUMOCTh, H3MEHYHBOCTb, POCT H
pa3BHTHE.

VPpOBHH OpraHW3AIMH JKUBBIX CHCTEM: MOJEKYJSIPHBIH, KJIETOYHBIH, TKaHEBBIH, OpPraHU3MEHHBIH,
HOMYJISIIMOHHO-BUIOBOM,  9KOCHCTEMHBIH  (OmoreoreHoTHueckuit), Owmocdepusri. [Ipomeccr,
MPOUCXOMAIINE B )KUBBIX cucTeMax. OCHOBHBIEC ITPHU3HAKH >KUBOTO. JKM3HB Kak (hopMa CyIeCTBOBAHUS
MaTepuu

1.3

Metonsl Ouonornyeckod Hayku. HaOmrojeHue, wu3MepeHHE, OKCIEPUMEHT, CHCTeMaTH3allusd,
MeTaaHan3. IIoHsATHE O 3aBUCHMOW W HE3aBHCHUMON mnepeMeHHO#. IlmaHMpoBaHHME SKCICPHMCHTA.




Konx

IIpoBepsieMblii 3JieMEHT COAePKAHUSA

INocranoBka u mpoBepka rumore3. Hymeas rumotes3a. [loHsTtue BHIOOPKH M €€ ITOCTOBEPHOCTE.
Paz6poc

B Onosnormdecknx gaHHBIX. OEHKa JOCTOBEPHOCTH TONYUYCHHBIX Pe3yibTaToB. [IpHunHB HCKaKEeHUSI
PE3YNIbTaTOB dKCIEpHUMEHTA. [I0OHITHE CTATHCTUYIECKOTO TECTa

KiteTka kak 61ojioruueckas cucreMa

2.1

Knetka — cTpyKTypHO-(QYHKIIMOHATBbHAS EOUHUIA >XHBOTO. VICTOPHUS OTKPBITHS KIETKH. PaboThI
P.T'yka, A.JleBenryka. Kiierounas teopust (T.LLBann, M. llneiinen, P.Bupxos). OcHOBHbIE
MTOJI0’KEHHS] COBPEMEHHOM KJIETOYHOU TEOPHH.

MeTtoasl MOJEKYISIPHOM M KJIETOYHOH OWOJIOTMH: MHKPOCKONIHS, XpomaTorpadus, amextpodopes,
METOJI MEYCHBIX aTOMOB, JrddepeHraIbHoe IIeHTpUYTUpOBaHUE, KYJIETHBUPOBAHUE KIECTOK

2.2

XUMUYECKH COCTaB KJIETKH. Makpo-, MHUKpPO- U yJIbTpaMUKpodneMeHTH. Boma um e€ ponp Kak
pacTBOpUTEII, peareHTa, ydacTHe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPEryssanuu. MuHepasbHble
BCIICCTBA KIIETKH, UX 6I/IOJIOFI/I‘IGCK3H POJIb. Ponp KaTMOHOB 11 aHUOHOB B KJIETKE.

Bbuonoruyeckue mnonumepbl. benkn. AMHHOKUCIOTHBIM coctaB OenkoB. CTPYKTyphl OelKoBOi
Monekyinbl. [lepBuyHast cTpykTypa Oeinka, MEeNnTHAHAs CBA3b. BTopuuHas, TpeTH4YHAas, YeTBEpTHUHAS
cTpykTypel. JleHarypanus. CsotictBa OenkoB. Kiaccudukarmus OenkoB. buomormueckume (yHKIuu
OenKoB.

YraeBoabl. MoHOCaXapuIbl, TUCAXAPHIBI, OJIUTOCAXapuabl U Hoiucaxapuabl. OOMmui m1aH CTpoeHUs
U (PU3UKO-XMMHUYECKUE CBOWCTBA YTIIEBOJOB. bromormueckue GyHKINH YTIICBOIOB.

Jlunuae!. T'unpoduneHO-THAPOPOOHEIE CBOIiCcTBA. Knaccuduxanms
munuaoB. Tpurnunepuasl, Gocoaunuasl, BOCKH, CTepouabl. bruonornyeckue  QyHKIMM — TUIHIOB.
OO0mme cBoiicTBa OWONOTHYECKUX MeMOpaH — TeKydecTb, CIOCOOHOCTb K CaMO3aMbIKaHHIO,
MOJIyIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne HykiaemHOBBIX KucioT. Hyxmeorunsl. IlpuHimn
komruteMeHTapHocTh. [IpaBuio Yapradda. Crpykrypa JJHK — aBoiinas criupans. MecToHaxoXaAeHHE
u ononornveckue ¢pyakumu JJHK. Buast PHK. ®yaknun PHK B xiietke.

Crpoenne mosekyiasl AT®. Makposprudeckue cBszu B Mosiekysie AT®. Buonormueckue ¢GyHKIUN
AT®. BoccraHOBIEHHBIE IEPEHOCUUKH, UX (YHKINH B KiIeTke. CexkBenupoBanue JHK.

CrpykTypHast Ouosorus: OHOXMMHUYECKHE U  Ouodu3MYecKHe HCCIEIOBaHMSA cocTaBa U
IPOCTPAHCTBEHHOM CTPYKTYpPHI OUOMOJIEKYI
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Tumel KJIETOK: SyKapHOTHYECKasi U MpokapuoTHueckas. CTpyKTypHO-(DyHKIMOHAIBHBIE 00pa30BaHUs
KIIETKH.

Crpoenue npokapuoTudeckoi kinetku. Knerounas creHka OakTepuil v apxeil. OCOOEHHOCTH CTPOEHUS
reTepoTpohHOM U aBTOTPOPHON MPOKAPHOTHIECKHUX KIeTOK. MECTO 1 poib MPOKapHoT B OHOIIEHO3aX.
Crpoenne ® (GYHKIMOHMPOBaHME OYKapHOTHYeCKOH kieTku. Ilmasmarmdeckas MemOpaHa
(mra3manemma). CTpyKTypa IIa3MaTHIecKoil MeMOpaHsl. TpaHCHIOPT BEIIECTB Yepe3 IIa3MaTHIECKYTO
MeMOpaHy: maccuBHBIN (Iuddysus, odneruénnas nudQysns), aKTUBHBIN (IEPBUYHBINA U BTOPHYHBIHI
aKkTHBHBIM TpaHcnopT). Ilomynponumaemocts MemOpanel. PaGora HaTpuii-KaqueBOro Hacoca.
OHAONMTO3: MHMHOLUTO3, (haronuro3. Ox3ouuto3. Kierounas creHka. CTpykrypa u (yHKIUU
KJIETOYHOH CTEHKU paCTeHUH, rpruOOB.

Huronnasma.  Llurosons.  Llurockener.  JIBmkeHue — nutomnasmbl.  OpraHouzabl — KIETKH.
OnHoMeMOpaHHBIE OpraHOMAbI KIETKW: 3HAomiIa3Marnueckas cerb (OIIC), anmapar [ompmxw,
JU30COMBI, UX CTPOCHHE W QyHKIUH. B3anMOCBsA3b 0JHOMEMOpPaHHBIX OpraHONIOB KieTKH. CTpoeHHe
rpaHyJisipHOTO petukyiyma. CHHTE3 pacTBOPHUMBIX OeikoB. CHHTE3 KIETOYHBIX MeMOpaH. I 'naakwii
(arpaHymApHBIA) SHAOIUIA3MATHYECKUH peTHKyIyM. CekperopHas ¢YHKIHS ammapara [ ombmpku.
Tpancnopt BewlecTB B Ki1eTke. Bakyonu pactutenbHbix kieTok. Knetounslii cok. Typrop.
[TomyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPHH, IIITACTH/IBL.

CrpoeHue U (QyHKIMUM MUTOXOHApUN M macTuA. llepBU4HbIE, BTOPUYHBIE U CIIOXKHBIE IUIACTUIBI
(POTOCHHTE3NPYIOMHNX 3yKaPHOT. XJIOPOIIACTHI, XPOMOIUIACTHI, JIEHKOILIACTHI BBICIIMX PACTEHHH.
HememOpannsle opranonasl kinetkn CTpoeHHe W (YHKIMHM HEMEMOPaHHBIX OPraHOWOB KIIETKH.
Pubocombl. MukpodriamenTsl. Mpleunbie KieTkn. MUkpotTpyooukn. Kierounsiii ieHtp. CTpoeHue u
IBIDKEHHUE JKI'yTHKOB M pecHIYIeK. MUKpoTpyOOoUKH nutoruia3Msl. LleHTprosns.

Snpo. Obomouka sapa, XpPOMaTHH, KapHOIUIa3Ma, SAPBINKHA, UX CTPOCHHE W (QYHKIHH. SmepHbIit
OenkoBbli _MaTpuKc. IIpocTpaHCTBEHHOE paclojIORKECHHE XPOMOCOM B HMHTepdhasHoM spe. bemkn
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XPOMATHHA — TUCTOHBI.
Knerounsle BkmoueHus. CpaBHHTENbHAas XapaKTEPUCTHKA KICTOK JyKapuoT (pacTUTEIBHOM,
JKHBOTHOM, TPHOHOI)

2.4

AcCCUMWIALMA U IUCCUMUJISILUS — JIB€ CTOPOHBI MeTabosn3Ma. THrbsl oOMeHa BELIeCTB: aBTOTPOQHBIN
U reTepoTpoHBI. YdacTue KuCIopoAa B OOMEHHBIX IIpoleccax. DHepreTudeckoe obOecredeHue
kietkn: npespamieHne AT® B oOMeHHbIX mnpomeccax. DepMEHTATHBHBIH XapakTep peakIuil
KJIETOYHOTO MeTabonm3Ma. OepMeHTHI, UX CTPOCHHE, CBOWCTBAa M MeXaHM3M AelcTBHsA. KopepMeHTHI.
OTnuuus GepMEHTOB OT HEOPTaHWUECKHX KaTaln3aTopoB. belku-akTHBaTOPHI U OSMKH-HHTUOUTOPEI.
3aBUCHMOCTB CKOPOCTH (PEPMEHTATHBHBIX PEAKINi OT Pa3IUIHBIX (PaKTOPOB.

ITepBUUHBIN CHHTE3 OpraHMYECKUX BemlecTB B KieTke. PorocunTres. Ponp xmopomnacToB B mporecce
¢orocunreza. CeeroBas u TeMHOBas (as3bl. [IpomykTHBHOCTH (OTOCHHTE3a. BimsiHME pa3mu4HBIX
(hakTOPOB HA CKOPOCTH (POTOCHHTE3A. 3HAUCHUE (POTOCHHTE3A.

XemocuHre3.  PasHooOpasune  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHUUUIMpYMOIHMe  OakTepuw,
Kese300aKTepun, cepoOaKTepHH, BOIOPOIHbIE OaKTepuu. 3HAaUCHUE XEMOCHHTE3a.

AnHadpoOHbIe opraHu3MEL. Bumel Opokenns. [IpoayKTel OpOKEHHS W WX HCIOJIH30BAHHE YETOBEKOM.
AHa’poOHBIE MUKPOOPTaHNU3MbI KaK 0ObEKThI OMOTEXHOJOTHH W BO30YAUTEH OOJIC3HEH.

AdpoOHBIE OpraHM3MBl. JTambl dHepreTHdeckoro oomeHa. [logroroBurenmpHbril sTam. [mukomms —
OECKHCIIOPOIHOE PACIIEIUICHHE TITIOKO3HL.

buonorndyeckoe OKHCICHHE, WIM KIETOYHOC JbIxaHuWe. Poilb MHUTOXOHApPHHA B  IpoIeccax
6uonornueckoro oxucneHus. Luknandeckne peakiuu. OKUCIUTENbHOE  (OCHOpUIHPOBAHHUE.
IIpeumyiiecTBa a’poOHOro MmyTH OOMEHa BewlecTB mepex aHa’poOHBIM. ddexkTuBHOCTDH
JSHEPTreTUYECKOro 0OMeHa

2.5

Peakuun marpuuHoro cuHTe3a. [IpHHLIMN KOMIJIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO CHHTE3A.
Peanuzauusa HacnencTtBeHHOM uHpopmanuu. ['eHeTMueckuid Koj, €ro cBoiictBa. TpaHCKpUILHUS —
marpuunblii cuaTe3 PHK. [IpHHIUIBI TpaHCKPHITIHH: KOMIDIEMEHTAPHOCTh, aHTHIAPAILICIHHOCTS,
ACUMMETPHYHOCTh. TpaHcisiiusg W e€ dTambl. Yuacthe TpaHcnopTHeix PHK B OunocunTtese Oenka.
YcnoBus 6uocuaTe3a 6enka. Konuposanue aMuHOKHCIIOT. Posib pubocoM B OMocuHTE3€e Oerka.
OpraHu3anus reHoMa y poKapHoT B dYKapuoT. Perylsius akTHBHOCTH T€HOB y TIpoKapuoT. [ nnoresa
omepoHa (D. XKako0, XK. Mano). Perynsinus 0OMeHHBIX IPOIIECCOB B KiieTke. KileTouHblii romeocTtas.
Bupychl — HekseTouHble (OPMBI KH3HH U OONHMraTHble mapa3uTbl. CTPOGHUE MPOCTHIX M CIOMXKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepHO(aros.

Bupychble 3a0oneBaHusi ueioBeka, XHBOTHBIX, pacteHuil. CIIMJ], COVID-19, couuanbHble u
MEIUIMHCKUE TPOOIEMBI

2.6

Knerounslit 1wk, ero mepuombl M perynsuus. MeTepdaza m muto3. OcoOEHHOCTH IPOLECCOB,
nporekaromux B uHTepdasze. llomroroska  xierkn Kk geneHmio.  lIpecmHTeTHMUECcKHit
(MOCTMHUTOTHYECKH), CHUHTETHUYECKHA W  TOCTCUHTETHYECKUHA (MIPEMHTOTHYECKHI) TEePUOJIBI
uHTEepha3bl.

Martpuunsiii cunte3 JHK — pemuxauusa. Ilpunnuner perukanuu JHK: xommnemeHnTapHOCTS,
[IOJyKOHCEPBAaTUBHBIA CHUHTE3, aHTUNApaUIEIbHOCTb. Mexanusm pemnukauuun JHK. Xpomocomsl.
Crtpoenne xpomocoMm. Temomepsl © TenoMmepaza. XPOMOCOMHBIM Ha0Op KJIETKH — KapHUOTHIL
JMInonHbIi U ralionaHbEIH HAO0PbI XpoMOcoM. I oMoorudHbIe XpOMOCOMBI. [10/10BbIE XPOMOCOMBI.
Jenenne knerku — muto3. CTaguy MMTO3a M NPOUCXOJSIIUE B HUX MpOLEcChl. THUIBI MUTO3A.
Kapuokune3 u nutokuHes. buonorudeckoe 3HaueHHe MHUTO3a. Perynsnus MHTOTHYECKOrO IMKIIA
KJ1eTKH. [IporpamMMupyemas KiieTouHast THOeIb — aromnTo3.

DyHKIMOHANIbHAs TEHOMHKA

OpraHu3M Kak Ouosornieckas cucTeMa

3.1

OHOKIIETOUHBIE, KOJIOHHAbHBIE, MHOTOKIIETOYHBIE OPTaHU3MBI 1 MHOTOTKAHEBBIE OPTaHU3MBI.
®DopMbl pa3MHOKEHHsI OPTaHU3MOB: Oecriosioe (BKITIOYasi BETeTaTUBHOE) U TI0JI0Boe. Buapl Oecrionoro
pa3MHOXKEHHS: TOYKOBaHHE, CIIOPYJIALUS, pparMeHTaIus, KIOHUPOBAHHE.

ITonoBoe pasmHoxkeHue. IlonmoBwle kieTku, Wi ramersl. Meio3. Cranum Meiosza. IloBenenue
xpomocoM B Mmeitoze. Kpoccunrosep. buonmornueckuit cMbIC Meiio3a U OJIOBOTO Mpoiiecca. Meito3 u
€ro MECTO B JKM3HEHHOM LIUKJIE OPraHU3MOB.

IIpen3apoapieBoe pa3puthe. I'ameTorenes y )KkMBOTHEIX. ITomoBEIe Jkenne3pl. OOpa3oBaHUE W Pa3BUTHE
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noJioBbIX KiIeTokK. CrnepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX KJIEeTOK. OIUIOAOTBOpPEHHE U
SMOpHOHANBHOE pPa3BUTHE JKUBOTHBEIX. CHOCOOBI OIUIONOTBOPEHMS: HAapyXKHOE, BHYTpEHHEE.
[TapreHorenes.

NunuBumyanbHOEe pa3BUTHE OpraHW3MoB (OHTOreHe3). CTamuu 3MOpHOTeHe3a XKMBOTHBIX (Ha TpUMeEpe
nsarymku). dpobnenne. Turbl apodnenus. OcobeHHOCTH MpoOIeHUs] MICKOITUTAIONINX. 3apOIbIIICBEIC
JTUCTKU (TacTpyJisiiust). 3aKiajKa OpraHOB M TKaHEW M3 3apOBIIIEBBIX JUCTKOB. B3anMHOe BiIMsHUE
YacTeill pa3BUBAIOIIETOCS 3apo/bliia (SMOpHOHATIbHAS HHAYKINS ). 3aKiIaIKa MIaHa CTPOSHHS KHUBOTHOTO
KaK pe3yJbTaT HepPapXWUeCKUX B3aUMOJCUCTBHNA TeHOB. BiusgHue Ha >MOpUOHAIFHOE pPa3BUTHE
pa3uUHBIX (HAKTOPOB OKPY’KAIOIIEH CpelIbl.

Poct u pazsurue xuBoTHBIX. [locToMOproHaIbHEI Tiepuo. [Ipsimoe u HenpsiMoe pazButHe. PazBuTne
¢ MeTaMop(o30M y OeCITO3BOHOYHEIX U ITO3BOHOYHBIX XKHBOTHBIX. BHoNOrnueckoe 3Ha4eHNE IMPSIMOTO
U HENpSMOI0 pa3BUTHUS, UX PACIpPOCTpaHEHHE B IpHpoje. THUMbl pocTa KUBOTHBIX. PakTopbl
PETYJSIIMU pocTa >KUBOTHBIX M 4ejoBeka. CTaguy MOCTIMOPHOHAIBHOTO Pa3BUTHS y JKUBOTHBIX U
yenoBeka. Ileprosibl OHTOreHe3a 4enoBeKa.

PasMHOxeHUe U pazBuTHe pacTeHuil. 'amerodut u cnopodur. Meito3 B KU3HEHHOM IMKIIE PACTEHHH.
O6pasoBanue crmop B mpolecce Meiioza. I'amerorenes y pactenHuil. OIUIOJOTBOpEHUE U pa3BUTUE
pPacTUTENIbHBIX OPraHu3MOB. J[BOHOE OIIOIOTBOpPEHME y LBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE ceMeHH. MeXaHU3Mbl PEryJISIIMY OHTOIeHE3a Y PACTEHUH U AKUBOTHBIX

3.2

Hcrtopust cTaHOBIEHUS W Pa3BUTHS TEHETUKH Kak Haykd. OCHOBHBIE TE€HETUYECKUE TMOHATHS U
CHUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIeJIbHbIE TeHBI, ATbTEPHATUBHBIC MTPU3HAKH, JTOMHHAHTHBIN
W PELECCHBHBIN MPU3HAK, TOMO3UTOTA, FE€TEPO3UIOTa, YUCTAs JHHHS, THOPUIBI, TEHOTUT, (PEHOTHIIL.
(OCHOBHBIE METO/IbI T€HETHKHN: THOPHIOJOTHUECKUH, IIMTOJIOrHYECKUM, MOJIEKYIISIPHO-T€HETHYCCKHI

3.3

MonorubpugHoe ckpernmBanue. [lepBoiii 3akoH MeHens — 3aK0H eTMHO00pa3usl THOPUIOB MIEPBOTO
nokosieHus. IlpaBuio nomunupoBanusa. Bropoit 3akoH MeHnaenss — 3aKOH paclileryieHUs] MPU3HAKOB.
HuTonornueckne OCHOBHI MOHOTHOPHIHOTO CKpeIuBaHus. [ noTe3a YucTOTh ramer.
AHanusupyoluiee ckpenmpanue. [[poMexyTouHblli XapakTep HacleaoBaHus. Paciienienue npu3HakoB
MIPU HETIOJTHOM IOMUHHUPOBAHUH.

JlurnbpuaHoe ckpemmBanue. TpeTuit 3akoH MeHzaens — 3aKOH HE3aBUCHMOTO HACJCIOBaHHS
MPHU3HAKOB. [luTONIOrHYecKHe OCHOBBI JUTHOPHIHOTO CKPEITUBAHHMS.

CueruieHHOe HaclieJoBaHue Tpu3HakoB. Pabotel T. Moprana. CriermiieHHOe HacJieJIOBaHHUE T'eHOB,
HapylIeHHE CLUETICHUS MEeXTy TeHaMHU. XPOMOCOMHAas TEOPHS HACIEICTBEHHOCTH.

I'enetuka ToJ1a. XpOMOCOMHBII MEXaHU3M OIIPEIEIICHUS ToJIa. AyTOCOMBI
U TI0JIOBBIE XpOMOCOMBI. I'OMOraMeTHBIM U TeTepOraMeTHbIN Moil. I'eHeTuyeckas CTpyKTypa IOJI0BBIX
xpomocoM. HacnenoBanue npru3HaKoOB, CLIETNICHHBIX C TIOJIOM.

T'enoTun kak nenoctHas cucrema. [lnmedoTponus — MHOKECTBEHHOE AEHCTBUE reHa. MHOKECTBEHHBIN
amenu3M. B3aumoaelicTBre HeamnenbHbIX TeHoB. KoMmiemenTtapHocTh. Dnuctas. IomuMmepus

34

B3anmopeiicTBrie TeHOTHIIAa W cpelbl NMpH  (popMHpOBaHUM (QeHOoTHIA. V3MEHYMBOCTH TPH3HAKOB.
KauectBeHHBIE ¥  KONMYECTBEHHBIE TPWU3HAKK. BUIbI W3MEHUYMBOCTH: HEHACICACTBEHHAs W
HaCJICICTBCHHASI.

MoanpuKamoHHas W3MEHYMBOCTh. Ponb cperbl B (hOPMUPOBAHUM MOJU(HKAIMOHHONW W3MEHYMBOCTH.
Hopma peakinu npu3Haka. BapuanmonHslid psn W BapuanuoHHas kpuBas (B. Moranncen). CoiicTBa
MOJM(UKAIMOHHON H3MEHYHBOCTH.

I'eHoTumnueckass W3MeHUYMBOCTh. CBOMCTBa TCHOTUIMYECKOH W3MEHUYMBOCTU. BUJIBI T€HOTHITMYECKOH
M3MEHYUBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHASI.

KomOunaTtiBHas n3MeHUMBOCTh. Melo03 W TOJIOBOM IPOIECC — OCHOBA KOMOWHATUBHOW HM3MEHYHMBOCTH.
Poith KOMOMHATUBHOM M3MEHUHBOCTH B CO3JITAHUH TEHETHUECKOTO Pa3HOOOPa3usl B Mpeierax OHOTO BHA.
MyTanmorHasi W3MEHYMBOCTh. BWaBl MyTanuii: TE€HHBIE, XPOMOCOMHEIE, TeHOMHBbIe. CIOHTaHHBIE U
WHAYIMPOBaHHbIE MyTalnuu. SaepHple W muTOIUIa3MaThyeckne MyTanud. CoMaTHyecKne ¥ TOJIOBBIC
MyTaimy. [[puarHbl BOSHUKHOBEHUSI MyTalluid. MyTareHsl U UX BIMSIHAE Ha OPTraHU3MBbL. 3aKOHOMEPHOCTH
MYTal[MOHHOTO  Mpollecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACIEACTBEHHOW H3MEHUMBOCTH
(H.W. BaBusoB). BHesiepHas H3MEHYNBOCTh M HACICICTBEHHOCTh

3.5

Kapuotun uyenoBexka. MexkayHapoaHas MporpaMma HCCIEAOBaHUS TeHOMa uYelnoBeka. MeTosbl
W3yYEHUS TEHETUKU YeJIOBEeKa: T€HEANOTHYeCKHid, OJM3HELIOBbINA, IUTOT€HETUYECKH, TTOMYIISOHHO-
CTaTUCTHYECKUH, MOJIEKYJIIPHO-T€HETUYECKHIA. CoBpeMeHHoe oIpesieTieHue TEHOTHIIA:
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MOJITHOTEHOMHOE  CEKBCHHPOBAaHWE, TCHOTUIIMPOBaHWE, B TOM uduciae ¢ nomomipio [IIIP-
anaimm3a. HacnencrBennple  3a0oiieBaHus  YeJIOBEKA. l'ennple 1 XpOMOCOMHBIE 0o0JIe3HN
yenoBeka. bonesHu ¢ HaciaeICTBEHHON MPenpaciioioKEHHOCTHI0. 3HAYEHHE MEIUIIMHCKON TeHETHKH B
[IPEIOTBPAICHUH 1 JICUCHHUN TeHETHYECKUX 3a00eBanuil ueaoBeka. CTBOJIOBBIE KIETKH

3.6

JomMecTtrkanus 1 cenekuusi. 3apoKIeHHe celneKnuu u pjomectukanmu. Yuenue H.M. Basumosa o neHTpax
MPOUCXOXKACHHUS U MHOTOOOpa3us KyJbTypHBIX pacTeHHd. Ponb CeNeKkimuu B CO3JaHUU COPTOB PACTCHUM
unopoj XuBOTHbIX. CoOpT, mopoja, IITaMM. 3aKOH TIOMOJIOTMYECKUX PSAJAOB B HACIEICTBEHHOU
n3menunBoctd H.M. BaBuioBa, ero 3HaueHue 11 CETIEKIIMOHHON padoThI.

MeTtoapl ceneKUMOHHOM pPaboThl. MICKyCCTBEHHBIH OTOOp: MAacCOBBI M MHIMBUAYAIbHBIH. DTarbl
KOMOMHAIIMOHHOHN ceneKiuy. VICnpITanue NpoW3BOAUTENCH MO MOTOMCTBY. OTOOp IO TEHOTHITY C
TIOMOIIBIO OIIEHKH (DEHOTHIIA IIOTOMCTBA H OTOOP 10 TeHOTHITY ¢ moMombio aHamu3a JHK.
HckyccTBeHHBIH MyTareHe3 KaK METOJ| CEJICKIIMOHHOW paboThl. PamuaioHHBIH W XUMHYCCKUH
MyTareHe3 Kak HCTOYHHK MyTalUil y KyJIBTYPHBIX ()OpM OpraHu3MoB. Vcmonb3oBaHHE T€HOMHOTO
penakTupoBaHUS W MeTOJ0B pekomMOunHaHTHBIX JIHK 1uis momydeHuss HCXOAHOTO MaTepuana Jyis
CEJICKIIH.

Ionyuenne mnomumuionaoB. BHyTpuBnmoBas rubpumuzanus. BIIHM3KOPOACTBEHHOE CKpEUIMBAHUE, WIIH
uHOpuaMHT. HeponcTBeHHOE CKpelMBaHue, Wik ayTOpuAMHT. ['eTepo3uc U ero mpuunHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpummzanus. [IpeomoneHue Oecriofns MEKBUIIOBBIX TMOPHIOB.
JlocTikeHHs CeNIeKIMU PACTeHUH U XKMBOTHBIX

3.7

OOBEKTHI, HCIIONB3yeMbIe B OMOTEXHOJIOTHH, — KJICTOYHBIC ¥ TKAHEBBIC KYJIBTYPbI, MUKPOOPTaHM3MBL, UX
XapaKTepucTHKa. TpamuIioHHass OHOTEXHOJOTHS: XJIeOOMEeUeHHe, MONyYeHHEe KHCIOMOJIOYHBIX
IPOIYKTOB, BUHOIENHE. Mukpoouonormdecknii ciuaTe3. OOBEKTHl MHUKPOONOIOTHUSCKAX TEXHOJIOTHH.
ITpon3BoacTBO Oenka, aMUHOKHCIOT M BHTAMHHOB. MICKyCCTBEHHOE OIUIOZOTBOpPEHHE. PeKOHCTpyKIms
AWLEKIIETOK ¥ KJIIOHMPOBaHUE XKUBOTHBIX. MeTo/| TpaHCIIaHTaLUU SIIEP KIIETOK.

XpoMocoMHasT M TeHHas UHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPyUpOBaHHE
pexomOuHanTHeIXx JHK. JlocTuxkeHHs W TEpCHEKTHBBI XPOMOCOMHOM M T€HHOH WHXEHEPHUH.
MenunuHcKie 6MOTeXHOI0rHU. Mcronb30BaHUe CTBOJIOBBIX KIETOK

CucremMa 1 MHOT00Opa3ue OpraHudeckoro Mupa

4.1

Buonorndeckoe pazHooOpasne opranm3mMoB. CoBpeMeHHAas CHCTEMa OPraHMYeCKOro Mupa. [IpuHIUIEI
KJIacCHU(UKAIIH OpTaH3MOB. OCHOBHBIE CHCTEMATHUECKHIE TPYIIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHHUSI M >KH3HEIESTEJbHOCTH OJHOKJIETOUHBIX OpPraHU3MOB. bakTepuu, apxewu,
OJTHOKJIETOUYHbIC I'pUOBI, OJHOKJIETOYHbIE BOJOPOCIH, APyrue MpoTUCThL. KolOHUANbHBIE OpraHU3MBbI.
JIBIDKEHUE OJHOKJIETOYHBIX OpraHU3MOB: aME&0OHIHOE, JKIYyTHKOBOE, PpECHHYHOEe. 3alluTa Yy
OJIHOKJIETOYHBIX OPraHU3MOB. Pa3paXxMMOCTb Y OJJHOKJIETOUHBIX OPraHU3MOB. TaKCHUCHI

4.2

MHOTrOKIIETOYHbIE pacTeHUs. B3auMocCBs3b yacTeld MHOTOKJICTOYHOTO OpraHu3Ma. TKaHH, OpraHbl H
CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO opraHu3Ma. OpraHusM Kak enuHoe Iienoe. TKaHW pacTeHHU.
Tumbel pacTUTENHHBIX TKaHEH: 00pa3oBaTellbHAs, TIOKPOBHAS, TIPOBOIAINAS, OCHOBHAS, MEXaHUYECKasl.
Oco0EHHOCTH CTPOEHUS, DYHKINI 1 PACIOIOKEHHUS TKAHEN B OpraHax pPacTEHHI

4.3

BereratuBubpie U reHepaTUBHBIE opraHbl pacteHui. DyHkuMu opraHoB u cucrem opraHoB. Kapkac
pacteHuil. JIBM)KEHME MHOTOKJIETOYHBIX pACTEHHIl: Tpomu3Mbl W HacTud. llornomienue BOABI,
YTIIEKUCIIOTO Ta3a ¥ MUHEPaJIbHBIX BelecTB pacTeHusIMH. Jlpixanue pacrennii. uddysus ra3zo yepes
MOBEPXHOCTh KJIETKH. TpaHCIOpTHBIE CHCTEMBbl pacTeHHid. BrlieneHuwe y pacTeHwii. 3ammra y
MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencTsa macCUBHON ¥ XUMUYECKOM 3aIuThl. OUTOHIIHTH.
PazapaxxumMocTh W perynsius y OpPraHu3MOB. Pa3IpakMMOCTh M PErymsiusi Y MHOTOKJIETOYHBIX
pacTeHni. POcTOBEIE BEeNeCTBA U X 3HAYCHHE

4.5

MHorokeToyHble XKUBOTHbIE. B3auMOCBA3b YacTel MHOTOKJIETOUYHOro OopraHusma. TKaHu, OpraHbl U
CUCTEMbl OpPraHOB MHOTOKJIETOYHOIO opranusma. OpraHusMm Kak eauHoe nenoe. I'omeoctas. Tkanu
JKUBOTHBIX W 4YejoBeKa. THIbl >KMBOTHBIX TKAaHEH: SIUTENHalbHas, COCAMHUTENbHAs, MbIIICYHAs,
HepBHass. OCOOCHHOCTH CTpPOCHHUS, (YHKIMH M PACIONOKCHUS TKaHEH B OpraHax >KUBOTHBIX W
4eJI0BeKa

4.6

Opranbl U CHUCTEMBl OpPraHOB JKUBOTHBIX. DyHKIUM OpraHoB u cucreM opraHos. Omopa Tena
opranu3MoB. CKeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX. HapykHbIli U BHYTpEeHHUI
ckesieT. CTpoeHUEe U TUIIBI COETUHEHHSI KOCTeil.

JIBM)KEHUE MHOIOKJIETOYHBIX JKUBOTHBIX. IIuTaHue »kuBOTHBIX. IIMTaHME NO3BOHOUYHBIX JKMBOTHBIX.
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Jprxanue xuBoTHBIX. KoxHoe npxanue. XKabepHoe U IEro9HOE ABIXaHHE.

[JpIxaHve MO3BOHOYHBIX JKHBOTHBIX. DBONIOMHUOHHOE YCIOKHEHHE CTPOCHUS JETKUX ITO3BOHOYHBIX
JKUBOTHBIX. JlpIXaTembHass cHcTeMa deloBeka. MexXaHn3M BEHTWIINWM JETKUX y NOTHI U
MIIEKOTIUTAIOIIHX. Tpancmopt BEIIIECTB
y opranu3MoB. TpaHCHOPT BEIIECTB y KUBOTHBIX. KpoBeHOCHast cuctema u e€ opranbl. KpoBeHocHas
CHCTEMA INTO3BOHOYHBIX KMBOTHBIX. prFI/I KpOBOOGpaIHeHI/ISI. 3BOJ’IIOIII/IOHHI)I€ YCIOKHCHUS CTPOCHUS
KPOBEHOCHOH CHCTEMBI IO3BOHOYHBIX KHBOTHBIX. BblfeneHne y opraHu3MoB. Breigenenue y
JKUBOTHBIX. CoKpaTuTenbHble Bakyoud. Opraubl BoieseHus. CBsA3b MOJOCTH Tejla ¢ KPOBEHOCHOU M
BBIICIUTENBHON cucTeMaMu. BpleneHne y MO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX
JKUBOTHBIX. [IOKpOBBI U HIX TIPOM3BOIHEIE.

PazgpaskuMoCcTh M peryisius y OpTaHH3MOB. Pa3gpakMMOCTh Y OIHOKIICTOYHBIX OPTaHH3MOB.
Takcucel. PaznpakuMocThs M PEryisiiysl Y MHOTOKIJIETOYHBIX pacTeHHWi. PocToBbIe BemiecTBa M WX
3HaYCHHE.

HepsHas cuctema u peieKTopHas peryysiius y MHOTOKJIETOUHBIX XUBOTHBIX. HepBHas cucrtema u eé
OTJIeJIbl. DBOIOLIMOHHOE YCIIOKHEHHE CTPOSHHS HEPBHOM CUCTEMBI Y JKHBOTHBIX.

Pa3paboTka aiaropuTMoB M mporpamMM Ui dPQPEeKTHBHON (DYHKIMOHAIBHOW aHHOTALIMU TEHOMOB,
TPaHCKPUITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPTAHU3MOB, PACTCHHIA, )KHBOTHBIX M YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €0 3J0POBLE

5.1

OpraHbl ¥ CHUCTEMBI OpraHoB YenoBeka. OT/IeNbl TOJIOBHOTO MO3Ta TIO3BOHOYHBIX )KHBOTHBIX. Pedrexc
u penextopHasa ayra. besycioBHbie U ycnoBHbIE peduiekehl. ['yMopanbHas peryssius U SHAOKPHHHAS
CUCTEMa KMBOTHBIX U 4eioBeka. JKenesbl SHAOKPHUHHON CUCTEMBI M UX TOPMOHBI. [leiicTBHE TOPMOHOB.
B3auMocBs3p HEpBHON WM IHIOKPHHHOW cucTeM. [ wumotamamo-runodwusapHas cucrema. Peduekc u
pedaexropHast nyra. be3yclioBHBIE M YCIOBHBIE PEQICKCHI

5.2

3amra opraHuzMa oT Oone3Held. MMMyHHas cucrtema dvenoBeka. KileTOuHBIH M T'yMOpajbHBIN
UMMYHUTET. BpoxkI€HHBINA, NpHOOPETEHHBIM crenuUIeckuii WUMMYHUTET. Teopus KJIOHAIBHO-
cenexktuBHoro wMmmyHuteta (I[1.Opmmx, ®.M.bepuer, C.ToneraBa). BocmamuTenpHBIE OTBETHI
opranm3MoB. Posib BpOXKIEHHOT0 MMMYHHTETA B PAa3BUTHH CUCTEMHBIX 3a00JICBaHUI
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KpoBeHocHas cucteMa u e€ opranbl. Cepliiie, KpOBEHOCHBIE COCYIBI U KpOBb. Kpyru kKpoBooOpaIieHusl.
Pabora cepaiia u €€ perysmus

5.4

Jpixanue dyenoseka. {uddysust ra3oB yepe3 MOBEPXHOCTh KIIETKH. JlpIxaTenpHas crcTeMa 4eoBeKa.
JIbIxaTenbHasl MOBEPXHOCTh. Peryiisius apixanus. JIbixareabHble 00bEMBI

5.5

[MumeBapurenpHass cuctemMa uenoBeka. OTAensl NUINEBAPUTENBHOTO TpakTa. [luieBapuTenbHbIE
Jkesie3bl. BHYTPUIIOI0CTHOE U BHYTPUKIETOUHOE MUIIICBAPEHUE

5.6

ITokpoBel M ux npousBoisble. Oprael BbmeneHus. [loukn. CrpoeHue u (HYHKIMOHHUpPOBaHHE
HeppoHa. DuibTpaius, CEKpenuss W oOpaTHOE BCACHIBAHME KaK MEXaHHM3MBI pPa0OThl OpPTraHOB
BhIeNeHNsl. OOpa3oBaHe MOYH Y YEIOBEKa

5.7

I[BI/I)KGHI/IC YyeJoBeKa: MEIIieuHas cucrema. CKeleTHBIC MbIIIOBI U HUX pa60Ta. CTpOeHI/IC U THUIIBI
COCIUHEHUS KOCTEH

Teopwus sBomonmn. Pa3BuTHe xu3an Ha 3emie

6.1

OpomonnonHasa teopust Y. Jlapsuna. IIpennocsiiku BO3HMKHOBEHUS JapBuHU3Ma. JKU3Hb U HaydHas
nesitenbHOCTh Y. JlapBuHa.

Jpmwxymue cunbl sBomonndu BUAOB 1o Y. JlapBuHYy (BBICOKass WHTEHCUBHOCTh Pa3MHOXKCHHUS
OpPraHU3MOB, HAcJEACTBEHHAas M3MEHUUBOCTb, OOphOa 3a CyIIECTBOBaHME, CCTECTBEHHBIH U
HCKYCCTBEHHBIH 0TOOD).

Odopmienue cuaTeTHYecKOW Teopun oHBomronmu (CTD). HelTpampHas Teopus HSBOJIOIHH.
CoBpeMeHHasT JBONIONUOHHAS OWOJOTHsA. 3HAYEHHE OJBONIONUOHHOH TEOpHH B (OPMUPOBAHUU
€CTECTBEHHO-HaY4YHO! KapTHHbI MUpa

6.2

Ionynsiuusa Kak syeMeHTapHas eJuHULA 3BOMIOUUUA. COBpEMEHHbIE METOJbl OLIEHKH I€HETHYECKOIrO
pa3sHooOpasust W CTPYKTYphl HOMyJsanuil. V3MeHeHWe TreHO(pOHAa IMOMYIIIHH KakK dSJIEMEHTapHOE
SBOJIIOIMOHHOE SBJICHHE. 3aKOH reHeTnueckoro pasHoBecus Jx. Xapnau, B. BaiinOepra.

DneMeHTapHble (akTOpbl (IBMKYIIWE CHIIBI) 3BONIONHMUA. MyTalMOHHBIA mponecc. KomOuHaTuBHAs
U3MEHYMBOCTh. Jlpeii reHoB — ciydaifHble HEHampaBiCHHBIE H3MEHEHHUS YacTOT aivielied B
monyisiusax.  Dbdexr  ocHoBarens.  Murpamuu.  M3omsiuus  monyisnuii:  reorpaduyeckas
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(mpocTpaHcTBEeHHAs ), Oronorudeckas (penpoayKTHBHAS).

EcrectBeHHbI 0TOOp — HampaBmsromui  Qakrop »Bomronnd. @DOpMBI  €CTECTBEHHOTO OTOOpa:
JBYOKYIIAN, CTAOMITU3UPYIONINA, pa3phIBatoNIvid (IU3pynTUBHBIN). [TomoBoi oTOOD.
[TprcocoOICHHOCTh OPTaHU3MOB KaK Pe3yNbTaT MUKPOAIBOMIONUH. BO3ZHUKHOBEHHE MPUCTIOCOOICHU
y opraHu3smMoB. Apomop¢do3pl U uanoamanTanud. lIpuMepbl TPUCTIOCOONICHHH Yy OpraHU3MOB.
OTHOCHUTENBHOCTD IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu M cTpykTypa. BupooOpa3oBaHHe Kak pe3ysibTaT MHUKpPOIBOMIOIMU. M3omsmus —
KITI04eBoi  ¢akTop BHAooOpazoBaHus. I[lyTh W cmocoObl BHIO0Opa30BaHUA: AJJIONATPUYECKOE
(reorpauyeckoe),  CHMIIATPUYECKOE  (IPKOJIOTHYECKOE), «MTHOBEHHOE»  (IOJHILUIOMIM3ALNS,
rubpuan3anys). JIMTeIbHOCTE SBOIIOIMOHHBIX IIPOIIECCOB.

MexaHu3Mbl (HOpMUPOBAHHS OHOJIOTHYECKOTO PAa3HOOOPA3HSL.

Ponb 3BOMOIIMOHHONW OWONOTHM B Pa3pa0OTKE HAYYHBIX METOJOB COXpaHEHHs OMOpa3sHOOOpaswsl.
MWUKPOIBOIIONMS U KOABOJIOIUS MAPa3UTOB U UX X03sieB. MexaHu3Mbl (POpMUPOBaHUS yCTOHUYNBOCTH
K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH

6.3

MeToapl  M3Yy4YEeHHS MAaKpPOIBOMIOUMHU. [lallCcOHTONOTMYECKHE METOABl HW3YyYEHHUS  DBOJIOIHH.
ITepexoaubie GopMbl 1 PUIOTEHETUYECKHE PAIBI OPTaHU3MOB.

Buoreorpadguueckue metoapl u3ydeHUs sBoitouuu. CpaBHeHHe ¢uiopbl M (ayHbl MAaTEpPUKOB H
octpoBoB. bruoreorpaduyeckue odaacti 3emin. BUIpl-oHIEMUKH U PEITUKTHL.

OMOPHOIIOTHYECKHIE W CPABHUTEIBHO-MOP(OIOTHUECKIE METOABI H3YUIeHUs 3BOOINH. [ 'eHeTndeckue
MEXaHU3Mbl 3BOJIIOLMM OHTOI€HE3a M IOSABJIEHHS DSBOJIIOLMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE U
AQHAJIOTUYHbIE oOpraHbl. PynumeHTapHble oOprasbl M aTaBU3Mbl. MOJEKYJISPHO-TeHETUYECKUE,
OMOXMMHUYECKHE ¥ MaTeMAaTH4YeCKHE METOIbl HW3YyYCHUS OBONIOUWHU. [ OMOJOTMYHBIC TEHBI.
CoBpeMeHHBIE METO/IbI TIOCTPOCHUS (PHIIOTEHETUYECKHX ISPEBHEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOLNS TEHOMOB.

OO6uue 3akoHOMEpHOCTH (IIpaBuiia) 3BoOIMKA. HeoOpaTuMoCTh 3BOMIOLMHU. AJanTHBHAS paualus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIMU

6.4

HayuHnple TUmOTE3bl NPOUCXOXKIEHHUS >XKM3HM Ha 3emie. AOHOreHe3 W maHcrepmus. JloHaydHbIe
NPEICTABICHUS O 3apOXKACHUU KU3HU (KpeaunoHH3M). [HIoTe3a MOCTOSIHHOTO CaMO3apOXKAECHUS
JKU3HH U e€ onpoBepkeHue onbitamMu @. Penn, JI. Cnamnannanmy, JI. [Tactepa. [IponcxoxaeHue Ku3Hu
1 acTpOOHOJIOTHSI.

OCHOBHBIC 3Tambl HEOpraHWmdeckoil osBomoruu. [lmaHerapHas (TeosiorMuecKas) HBOJIOLHS.
Xumudeckas 3BOMIONMS. AOHOTEHHBIH CHHTE3 OPraHHMYCCKHX BEIIECTB M3 HeopraHudeckux. OIbIT
C.Mwmmnepa ul.HOpu. OO6pa3oBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas rumoresa
A.W. OnapuHa, runore3a nepBu4HOro OymnpboHa Jx. XonzeiiHa, reHeTHueckas rumnotesa ['. Mémiepa.
Pu6o3umbr  (T.Yex) wu rumnoreza «mvupa PHK» V.Il'unbepra. dDopmupoBanume wmemOpan
Y BO3HMKHOBEHHE ITPOTOKIIETKH.

Uctopust 3emmu u metoas! e€ m3ydenus. Vckomaembie OpraHWYecKre OCTATKH. | €OXpOHOJOTHS U €&
Metonpl. OTHOCHTENBHAS M a0COJIOTHAS T€OXPOHONOTHA. | e0XpOHONOTMYecKas IKaia: DOHBI, JPEL,
TIEPUOJIBI, STIOXH.

Havanbnble 3Tanbl oprannyeckod 3Bomonuu. [losiBieHne M 3BOMIONUS MEPBBIX KIIETOK. DBOJIIOIHS
Mmetabonu3ma. Bo3HUKHOBEHHE NepBbIX 3kocucTeM. CoBpeMeHHbIE MUKPOOHBIC OHOTUIEHKH KaK aHAJIOT
nepBbIX Ha 3emiie coobuiecTB. CTpoMaTonuThl. [IpokapruoThl U DYKapHOTHL.

IIpoucxoxaeHue  oykapuor  (cumMOuoreHe3).  DBOJIOLMOHHOE  MPOUCXOXKICHHWE  BUPYCOB.
IIpoucxoxeHre MHOTOKJIETOYHBIX OPraHN3MOB. BO3HHKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpraHHU3MOB.

OCHOBHBIE 3Talbl YBOJIOIUH BBICIIHX pacTeHHid. OCHOBHBIE apoMop(o3bl pacTeHuil. Beixoa pacTeHuit
Ha cymry. llosiBieHne CHOpOBBIX pacTeHHMM M 3aBoeBaHWe HWMH cym. CeMeHHBIE pacTeHHs.
[IpoucxoxxaeHune IBETKOBBIX pacTEHUH.

OCHOBHBI€ 3Tarbl HBOJIOIUH KUBOTHOTO MHUpa. OCHOBHBIE apoMopdo3bl KUBOTHBIX. BeHackas ¢ayHa.
KemOpuiickuii B3pbIB — IMOSIBJICHHWE COBPEMEHHBIX THUIOB. [lepBbie XOpAoOBbIe *KUBOTHBIC. JKU3HBL B
BOJC. OBONIOIMSA TO3BOHOYHBIX. [Ipomcxoxnaenne ampuoOuit wu pentwmid. [IpoucxoxaeHue
MIIEKOTIUTAfOmMX ¥ nTul. [lpuHnmn xirodeBoro apomopdosza. OcBoeHHEe OECIIO3BOHOYHBIMUA U
MO3BOHOYHBIMH ’KMBOTHBIMH CYILH.

Pa3zBuTHe xu3HM Ha 3emie Mo 3paM M IepHodaM: apxel, IpoTepo30i, Majaeo30H, Me3030M, KaHHO30M.
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OO0mrast xapakTepucTHKa KJIMMaTa U T€0JOTHYeCcKUX rmporeccoB. [losBIeHNEe M paciBeT XapaKTEPHBIX
OpraHu3MOB. YTIIeoOpa30BaHue: ero YCIOBUS U BIIMSHUE HA Ta30BbI COCTaB aTMOC(EpHI.

MaccoBble BBEIMHpaHHS — 3KOJOTMUYECKUE KPH3HMCHI Mponuioro. [IpuuuHBI W CIIEACTBHS MAaCCOBBIX
BeIMupaHnii. COBPEMEHHBII DKOJIOTHYECKUH KPU3HUC, EF0 0COOEHHOCTH

6.5

Pazgensl u 3agaun  anTpononorud. Meronasl aHTpononorud. CTaHOBIIEHME TPEICTABICHUH O
MMPOUCXOKACHUU Y€JIOBCKA. COBpCMCHHLIe Hay4YHBIC TCOPUH.

CXOmCTBO deNOBEKa C JKMBOTHBIMH. CHCTEMaTHYeCKoe TIIOJIOKCHHE uelloBeka. CBHICTENhCTBA
CXoacTBa YCI0BCKa C JKHNBOTHBIMH: CpaBHI/ITCJII)HO—MOp(I)OJIOFI/I‘{eCKI/Ie, 3M6pn0norﬂqecxue,
(uznonoro-6uoxumMmudeckre, nopeaeHueckre. OTIUUUS 4eI0BeKa OT KUBOTHBIX. IIpsMoxoxxaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAIBHON CUCTEMBIL.
Hemwxymme cuiabl  ((axkTopsl) aHTPONOreHe3a: OHOJNOTHYecKHe, counuanbHele. COOTHOLIEHHE
OMOTOTHUECKUX M COIMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaNM AHTPOTIOTeHe3a. ABCTPAIONUTEKA — ABYHOTHE NPEIKH JIIoAeH. YemoBeKk ymenbli,
IIEPBbIE U3TOTOBJICHUS OpyAUl Tpyna. UenoBek MpsAMOXOAALIMM U MEePBBIN BBIXOJ JIOACH 3a Mpeaesbl
Ac¢pukn. YemoBek reinensOeprckuii — oOmuil IpefoK HEeaHAEPTANbCKOTO YEeNIOBEKa M YellOBeKa
pazymHoro. YenoBek HeaHAECPTAIbCKUN KaK BHJ JIIOAECH XOJOJHOTO Kiumara. YenoBeK pa3syMHbIN
COBPEMEHHOT0 THIA, JCHUCOBCKUIl YeTIOBEK, OCBOCHUE KOHTUHEHTOB 3a IpeaenamMu A¢puku.
OBOJIOLYS COBPEMEHHOT'0 4elloBeKa. EcTecTBeHHbIH 0TOOp B MOMyNIANMAX 4enoBeka. MyTallMOHHBIH
nporecc 1 noaumopdusm. [lomynsanuonHsle BOJHBL, Opetid reHoB, Murpanus u «3QpQexT ocHOBaTeIs»
B MOMYJIALUSIX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. lloratne o pace. bompmme pacsl: eBporneongHas (eBpasmiicKas), aBCTpaso-
HerpongHas (3KBaTOpHAIbHAs), MOHTOJIONIHAS (a3MaTCKO-aMepHKaHCKas). Bpems n myTtn pacceneHus
YejoBeKa Mo IutaHere. EAMHCTBO wenmoBedeckux pac. HaydHas HeECOCTOSTETBHOCTh pacH3Ma.
IIprcnocoOneHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKpYXKaroliel cpeabl. Binusaue reorpaduueckoi
cpeabl U apeiida reHoB Ha MOPGhOIOTUI0 U (PU3UONOTUIO USIIOBEKA

DKOCHUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3a1aun 3xonorun. CBsA3b 3KONOTUH € IPYTUMH HAYKaAMH.

Mertonsr sxonoruu. [lonessie HaOmMoAeHUA. DKCIEPUMEHTHI B 9KOJIOTHH: IPUPOAHBIE U T1a00paTOpPHEIE.
MogenupoBanue B 3KOJOTMM. MOHUTOPUHI OKpYXarolllel Cpenbl: JIOKAJIbHBINA, PETMOHANBHBIN U
rI100aNIBHBII

7.2

Dkosoruueckue (akToppl M 3aKOHOMEPHOCTH WX JeiicTBus. Kiaccudukamus SKOJIOTHYSCKHX
(bakTopoB: abWOTHUECKHE, OMOTHYECKHE, aHTpororeHHble. OOmue 3aKOHOMEPHOCTH JCUCTBUS
skosiorndyeckux ¢akropoB. Ilpasuno muuaumyma (K. llnpenrens, FO. JIubux). TonepaHTHOCTB.
OBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunorudeckue (Gaxktopbl. CBeT Kak 3Konoruyeckuii ¢akrop. JelcTBue pa3HbIX y4aCTKOB COJIHEYHOIO
CIIEKTpa Ha OPraHU3MBL. DKOJOTMYECKHE TPYIIBI PACTCHUH M KHBOTHBIX 110 OTHOIICHHIO K CBETY.
CurnanpHast posb cBeta. OOTONepHOAN3M.

Temmeparypa Kak 3KoJoruueckuii ¢akrop. JlelcTBre TeMnepaTypsl Ha OpraHu3Mebl. [TofiKnIoTepMHbBIE
Y TOMOHOTEPMHBIE OPTaHU3MEI. DBPUTEPMHBIE I CTEHOTEPMHBIE OPTaHU3MBI.

BraxHocTe kak sKkojormueckuii (akrop. IlpucmocoOneHnsi pacTeHH K IMOIAEPXKAHHIO BOIJHOTO
Oananca. Knaccudukanusi pacTeHHid Mo OTHOIIEHHIO K Boze. [IpucrnocodaeHus )KUBOTHBIX K M3MEHEHHIO
BOJTHOTO PEXUMA.

Cpenbl 0OUTaHUSI OPraHU3MOB: BOJHAsA, HA3€MHO-BO3AYILIHAS, MOYBEHHAs, ITyOMHHAs TOANOYBEHHA,
BHYTpUOpraHm3MeHHas1.  Du3nko-XxMMUUecKre OCOOCHHOCTH  cpell  OOWTaHHsS  OpPTaHH3MOB.
[TpucnocobaeHns OpraHU3MOB K JKU3HH B Pa3HBIX Cpelax.

bruonorndyeckne putmpl. BHemmnme w BHyTpeHHHME pHTMBL. CyTOYHBIE ¥ TOXWYHBIE PHTMEIL.
[TpucnocobIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HU.

Kusnennsie ¢opmsel opranusmoB. Ilonstue o xwu3HeHHOH (opme. JKusHeHHBIE (HOPMBI pacTeHHIA:
JIepeBbs, KyCTapHUKU, KYCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBbIE (HOPMBI
JKUBOTHBIX: TUAPOOMOHTHI, TeOOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS 1 00pa3a KU3HU.
Bbuotnueckue dakropsl. Buasl 6HOTHYECKHUX B3aUMOJEHCTBUNA: KOHKYPEHIIHS, XUIIIHUYECTBO, CHMOHNO03
u ero ¢Gopmel. [lapasuTm3m, Koomepamusi, MyTyalu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxjaeoundecTso). Herpoduueckue B3amMonerictBus (Tonmdeckue, dopuyeckue, (Gabpuueckue).
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3HaueHHe OWOTHYECKHX B3aUMOACUCTBUN IS CYHICCTBOBAHUA OpPraHu3MOB B CpEac 0o0UTaHUA.
HDI/IHI_II/IH KOHKYPCHTHOI'O MCKJIIOYCHU A

7.3

OKOJIOTHYECKHE XapaKTePUCTHKH TOmy snuu. [lomynmsmus kak Owonormdyeckas cucreMa. Poib
HEOJTHOPOJHOCTH cpelibl, GU3HUeCKUX 0aphepoB U 0COOECHHOCTEH OWOJIOTMH BHIOB B ()OPMHPOBAHUU
IIPOCTPAHCTBEHHOW CTPYKTyphl momysauud. OCHOBHbIE IIOKa3aTeNM MOMYJALUU: YHUCIEHHOCTb,
IUIOTHOCTB, BO3pAcTHAasl M IIOJIOBas CTPYKTYpPa, POXKIAEMOCTh, MPUPOCT, TEMII POCTA, CMEPTHOCTH,
MUTpaIHs.

DKojoruyeckas cTpykrypa nonyisiun. OneHKa YUCIeHHOCTH MOMyIAnru. JJuHaMuKa momynsanuu u eé
perymsauus. buotnueckuil moreHuMan nonyssanud. MoaenupoBaHUE AWHAMHUKHU momyisuud. Kpusbie
pocTa 4YHCIEHHOCTH monyisuuu. KpuBble BbDKMBaHHSA. Perynsuus 4UCICHHOCTH MHOMYJSLUA: POJb
(haKTOpOB, 3aBHUCAINUX U HE 3aBUCALIMX OT IUIOTHOCTH. JKOJIOTHYECKHE cTparerud BumoB (r- u K-
CTpaTeru).

[Tonatne 00 sKoIOrMYecKOd HuIe BUAa. MecrooOuTaHue. MHOTOMEpHash MOJAETbh JKOJIOTHYSCKON
Hum Jx. M. Xaranacona. Pazmeps! skonoruueckoit Humm. [loTeHnmnansHas 1 peaan3oBaHHAs HUIIH.
Bun kak cucrema nomyiaanuil. Apeansl BUJOB. Bunbl U UX jKU3HEHHBIE CTPaTErUu. 3aKOHOMEPHOCTH
MIOBEJICHHS] U MUTPALMK )KUBOTHBIX. BHOJIOTHUECKHE HHBA3HH 9YKEPOTHBIX BH/IOB

7.4

Coo0miecTBa OpraHu3MoB. buorneHo3 u ero crpykrypa. CBS3W MeXIy OpraHu3MaMHu B OHOIEHO3E.
OkocucremMa kak oTkpeitas cuctema (A./x. Tencnu). DyHKIHOHANIBHBIE OJOKH OpPraHU3MOB B
9KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTHI, peaylueHTbl. Tpodudeckue ypoBHu. Tpoduueckue nenu u
cetu. Abnotudeckue OJ0KU 3KocucTeM. [10UBHEI U MITBI B 3KOCHCTEMaX. KpyroBOpOT BEIIECTB H MOTOK
SHEPTUH B IKOCHCTEME.

OCHOBHBIC TTOKa3aTeN KOCHCTeMbl. brnomacca M TMpOIyKIMs. DKOJOTHUECKHE MHUpPaMHIBI YHCET,
OMOMAcCHI M PHEPTHH.

HarpaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIIECTB — CYKIleCCHH. [IepBUYHBIC M BTOPUYHBIC CYKIIECCHUH U
VX IPUYMHBL. AHTPOIIOT€HHbIE BO3EHCTBUS Ha cyKieccuu. KnnmakcHoe coobmiectBo. bruopasnoobpasue
U [IOJIHOTa KPYTOBOPOTA BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

IIpuponHble 5KOCUCTEMBI. AHTPOIOIEHHbIE SKOCHCTEMBL. ATrposKkocucTeMa. ArpoueHos3. Pasnuuums
MEKIY aHTPOIIOTCHHBIMHU W TIPUPOTHBIMH YKOCHCTEMaMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI —ypOodkocucteM. [opoickas ¢uopa u  dayna.
CuHaHTpONM3aIMsI TOPOACKOH (ayHEL bronorndeckoe n X03sSiCTBEHHOE 3HAYEHUE arpOIKOCHUCTEM U
ypOosKocucTeM. 3aKOHOMEPHOCTH (POPMHPOBAHMS OCHOBHBIX B3aMMOJCHCTBHHA OPraHW3MOB B
9KOCHUCTEMAX.

IlepeHoc sHepruM M BELIECTB MEXAY CMEXHBIMH 3SKOCHUCTEMaMH. Y CTOMYMBOCTh OpPraHU3MOB,
TOMYJIALMI M 9KOCUCTEM B YCIOBHSIX €CTECTBEHHBIX M aHTPOIOI'CHHBIX BO3ICHCTBHUMA

7.5

Buocepa — obmennanerapHas 06omouka 3eMiH, TA€ CYyLIECTBYET WIN CYIIECTBOBANIA KU3Hb. YUCHHE
B.U. Bepuanckoro o 6uocdepe. Obmactu d6uocheps! u e€ cocran. JKuBoe BemecTBo 6uochepsl U ero
(YHKIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Orocepbl. OcobeHHOCTH Orochephbl Kak II00aIBHONH HKOCHCTEMBI.
[uaammgeckoe paBHOBecue B Omocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHYECKHE ITHKIIBI
(yrnepona, a3ora). PutmudHocTh siBieHU# B Onocdepe.

3onanbHOCTE OMoctepbl. TlonsaTe o Omome. OCHOBHBIE OHOMBI CYIIW: TYHJpa, XBOWHBIC Jieca,
CMCIIaHHBIC U INHUPOKOJIUCTBCHHBIC JIECa, CTCTIN, CABAHHBLI, ITYCTBIHN, TPDOITUYECKUC JIECA, BBICOKOT'OPbA.
KinmMat, pacTuTeNnbHbI U )KUBOTHBII MUp OMOMOB CYIIH.

CrpykTypa 1 HYHKIHS XKHBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTEHIHANA 1 OnocdepHbIX GyHKImMiI

7.6

DKOJIOTUYECKNE KPU3UChI M WX TNpUYUHBL Bo3neiicTBue denoBeka Ha Ouocdepy. 3arps3HeHHE
BO3MymIHON cpenbl. OxpaHa Bo3myxa. 3arps3HeHwe BOAHOU cpeabl. OXpaHa BOJHBIX PECYPCOB.
Paspymenue mousbl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHHe Kiumara.

AHTPOTNIOTEHHOE BO3JICHCTBHEC HA PACTHTEIBHBIM M )KUBOTHBIA Mup. OXpaHa pacTUTENHLHOTO H
JKUBOTHOTO MUpa. OCHOBHBIC MPHHIUIBI OXpaHbl npuponabl. KpacHeie kHurH. Ocobo oxpaHseMble
npuponusie Teppuroprn (OOIIT). boranmueckue cagsl ¥ 300I0THIECKUE TapKH.

OCHOBHBIC TPHUHIMIIBI YCTOHYMBOTO pa3BUTUSl 4eJOBeYeCTBA W  NpUPOABl. PammoHanmpHOE
PHUPOIOITOIL30BAHNE U COXPaHEHHE OHOJIOTHYECKOT0 Pa3HOO0pas3us 3eMiIn




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue pa3nenoB u Tem Konnue JleqaTenbHOCTh YUHUTEINS C yUETOM
YpoKa MPOrpaMMbl CTBO IporpaMMbl BOCIIUTaHU:A
o 4acoB
nopsiz

Ky




1 buonorus kak Hayka 1 * IPUMEHEHHNE Ha YPOKE UHTEPAKTUBHBIX
2 JKuBbI€ CHCTEMBI M UX U3YUYEHHUE 2 ¢dbopM pabOTHI yyaIuxcs:
3 buosorus KieTku 2 MHTEJJIEKTYalbHBIX UTD,
4 XuMudecKkasi OpraHu3aiys KICTKH 10 CTUMYJIUPYIOIIUX MTO3HABATCIILHYIO
5 CrpoeHre 1 GyHKIHUN KISTKH 8 MOTHBAIIHIO IIKOJIHHUKOB; IUCKYCCHUH,
6 O6GMeH BeHIECTB M IPEBPAIICHHE 5 KOTOpbIE JAIOT yYalUMCS BO3MOKHOCTh
SHEpPrUM B KIETKE MIPUOOPECTH OIBIT BEICHUS
: Hacnenctennas uHpopMmauus u 9 KOHCTPYKTHUBHOI'O JTUAJIOTa; TPYIIOBOM
peanu3aius eé B KIETKe paboThl WK paboThl B apax, KOTOPbIE
] JKU3HEHHBIH LUK KISTKH 6 y4ar MIKOJLHUKOB KOMaHJIHOHN paboTre u
9 Crpoenne U PyHKIMU OPraHU3MOB 17 B3aMMOJICHCTBHUIO C IPYTHMH JICTHMH;
PasmHoKeHne u pasBuTHE * BKIIIOUCHHE B yPOK UIPOBBIX
10 OpPraHU3MOB 8 poLeayp, KOTOpbIe TOMOTaIOT
Lenernka — Hayka o MOJIEP>KaTh MOTHBALIHMIO Jeren K
11 HACJIEICTBEHHOCTH M U3MEHYMBOCTH 2 TIOIy4CHUIO SHAHHH, HATAXKHBAHHIIO
OpTaHH3MOB MO3HTHBHBIX MEHUINTHOCTHBIX
12 3aKOHOMEPHOCTH HACASACTBEHHOCTH 10 OTHOMICHNH B KIACCE, TOMOTAIOT .
13 | 3aKkOHOMEPHOCTH U3MEHUYUBOCTHU 6 yCTaHOBIICHHUIO J06poKenaTe bHOj
14 ['eneTHka yeaoBeka 3 aTMOCGEPEI BO BPeMS ypoKa;
* CTIOJIb30BaHUE BOCITUTATEIBHBIX
15 Cenekiiusi OpraHu3MOB 4 .
BO3MOXKHOCTEH copepKaHus y4eOHOTO
16 buorexHonoruss W CUHTETHYECKas 4 NpeMeTa Uepe3 IEMOHCTPAIIMIO IETAM
Ouosorus MPUMEPOB OTBETCTBEHHOTO,
IPaKJAHCKOTO MOBEJICHHUS], TPOSIBJICHUS
YEJIOBEKOJIIOOMS ¥ T0OPOCEPACUHOCTH,
gepes MoA00p COOTBETCTBYIOIINX
TEKCTOB JJIsl YT€HUS, 3a7a4 JUIs
pelIeHus, TpOOIEMHBIX CUTYAIUH IS
00CyXIeHUS B KJIacce;
MIPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX
dhopm paboThl yJaIUXCs:
17 | OGoO0mmenue 1 MHTEJUICKTYaJIbHBIX UTD,
CTUMYJIUPYIOLIUX [TO3HABATEIbHYIO
MOTHBAIIHIO MKOJIHHUKOB; JUCKYCCHUH,
KOTOpBIE JAIOT YYallUMCs BO3MOKHOCTh
proOpecTH ONBIT BEICHUS
KOHCTPYKTHUBHOTO J1Majiora; rpyIninoBoi
paboThl UK paboThI B apax, KOTOPbIE
y4aT HIKOJbHUKOB KOMaHAHOM paboTre u
B3aMMOJICHCTBHIO C IPYTUMH JIETHMHU.
OBIIIEE KOJIMYECTBO YACOB TIIO 102
[MPOTPAMME
11 KJIACC
Ne HaumenoBanue pa3nenoB u Tem Komnue JleqaTenbHOCTh YUUTENS C yYETOM
YPOKa | mporpamMMbl CTBO IPOrpaMMbl BOCITUTAHUS
o 4acoB
opsiJ

Ky




3apokeHne U pa3BUTHE

¢ IPUMCHCHHUC HA YPOKE MHTCPAKTUBHBIX

1 SBOJIFOIMOHHBIX MPEICTaBICHUN B 4 ¢dbopM pabOTHI yyaIuxcs:
ouonoruu MHTEJUIEKTYaJIbHBIX UID,
2 MHuUKpO3BOIIOLHS U €€ PE3YIbTAThI 14 CTUMYJIMPYIOIIUX ITO3HABATEIIbLHYIO
3 Maxkp0o3BOJIIOLINS U €€ PE3YIIBTATHI 6 MOTHBALUIO IIKOJBHUKOB; TUCKYCCHUH,
4 ITpoKCXOKIEHUE U PA3BUTHE KU3HH 15 KOTOpBIE JAlOT YYalllUMCsl BO3MOKHOCTh
Ha 3emiie MIPUOOPECTH OIBIT BEICHUS
5 HpOI/ICXO)KlIeHI/IC YyeJoBeKa — 10 KOHCTPYKTHUBHOI'O JUaJIOoTa, I‘pyHHOBOfI
AHTPOIIOTCHE3 paboThl WK paboThl B apax, KOTOPbIE
DKOJIOTHS — HAYKa O y4ar MIKOJLHUKOB KOMaHJIHOHN paboTre u
6 B3aMMOOTHOILEHUAX OPTaHU3MOB U 3 B3aUMOJICHCTBHUIO C IPYTHMH ICTbMH;
HaJOPraHU3MEHHBIX CUCTEM C ¢ BKJIIOCHHC B YPOK HI'POBBIX
OKpYKAOIIEii cpeoit IIpoLe1yp, KOTOPbIE IOMOTAl0T
7 OpraHusmsl U cpejia OOUTaHus 9 TOJ/IEPKATh MOTHBAIIHIO IETEH K
g DKOJOrHsl BUIOB ¥ TIOMYJIsIIHii 9 MIOJIYYEHUIO 3HAaHUH, HAJIa)KUBAHUIO
IKOOTHS COOBIIECTB. MO3UTUBHBIX MEXKJIMUYHOCTHBIX
9 DKOIOrMIECKIE CHCTEMEL 12 OTHOIIICHUH B KjIacce, IOMOTaoT
10 | Buocdepa — rmobanpHas 5KocHcTEMA 6 YCTaHOBICHHUIO 00pOrKeNaTebHOM
11 UenoBek M OKpysKaroas cpena 6 aTMOCQEPEI BO BpEMs ypoKa;
* THUIIUMPOBAHUE U MOJIIEPIKKA
HCCIIEA0BATENBCKON 1€ATEIbHOCTH
IIKOJIbHUKOB B paMKax peain3alud MU
WHJVBUTyaIbHBIX ¥ TPYIIIOBBIX
HCCJIEIOBATENBCKUX POEKTOB, YTO AACT
IIKOJIbHUKAM BO3MOXHOCTh IPUOOpECTH
HaBBIK CAMOCTOSITEILHOTO PEIIECHUs
TEOPETUYECKON MPOOIIEeMbI, HABBIK
TeHepUpPOBaHUs U 0hopMIIeHUS
CcOOCTBEHHBIX UJEH, HABBIK
YBaKUTEIBHOTO OTHOLIEHUS K Uy KUM
uaesM, opopMIICHHBIM B paboTax
12 | PesepBHOE Bpems 8 JIpYTUX HCCIIeI0OBaTEeNeH, HAaBbIK
myOJIMYHOTO BBICTYIUICHUS TIEpe]]
ayJIUTOpHEl, apryMeHTUPOBAHUS U
OTCTauBaHUs CBOECU TOUKHU 3PEHUS.
MPUBJICYCHNE BHUMAHUS IIKOJIbHUKOB K
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
ypOKax SIBJICHHM, OpraHnu3anus ux
paboTHI C TOJTy4aeMOl Ha YPOKe
COLIMAJIBHO 3HAYMMOM MH(pOopMaIen —
MHUIMUPOBAHUE €€ 00CyKIeHus,
BBICKA3bIBAHUS YUAIIUMUCS CBOETO
MHEHHS 110 €€ TIOBOJ1y, BRIPAOOTKH
CBOETr0 K HEH OTHOIIICHUS;
OBUIEE KOJIMYECTBO YACOB IIO 102
[TPOI'PAMME
IToypouyHoe miiaHMpoBaHue
Buosaorus 10 kaace
3 yaca B Hegemto: 102 yaca
(yrayOJICHHBIN YPOBEHb)
Ne Tema ypoka KomnuectBo
ypoka 4acoB Ha
KOHTPOJIbHBIE




| pabOTHI

buosor

Ysl KaK HayKa

1

| buonorus KkaKk KOMIJIEKCHasI HayKa M KaK 4aCTb COBPEMCHHOI'O O6H_IeCTBa

JKvBBIC CHCTEMBI M X H3YUYCHHE

2 JKuBble cHCTEMBI M X CBOWCTBA. YPOBHEBAsI OPraHU3AIIHSI )KUBBIX CUCTEM

3 Kontponbnast pabora Nel o teme «IloBTOpeHrne 3HaHU OCHOBHBIX Pa3/eiioB 1
OMOJIOTHH 32 KYpC OCHOBHOM IITKOJIBD)

buosorus KJieTku

4 HcTopust oTKpbITHS M M3y4YeHHs KiIeTkH. KieTouHas reopus
Memoowvl monexynapHoi u kiemounou ouonoeuu. Ipaxmuueckas paboma

5 «H3yuenue memo0oe KkiemoyHou ouonocuu (xpomamozpagusi, snekmpoghopes,

ougppepenyuanvroe yenmpughyeuposarnue, I1L[P)»

XuMuueckas OopraHm3anusa KJICTKHU

6 XUMHWYECKUN COCTaB KJIETKH

7 MuHepaibHbIC BEIIECTBA KJICTKH, UX OMOJIOTHYECKas POJIb

3 Oprannyeckue BemiecTBa Kietku — Oenku. JlaboparopHas pabota
«O0HapyxeHHe OEJIKOB C MOMOIIbIO KAUeCTBEHHBIX PEAKITUN»

9 CaoiicTBa, KnaccubuKkaius U GyHKIHH OSIKOB

10 OpraHuyecKre BEIIECTBA KJIECTKH — YIJIEBOJIbI

11 OpraHu4ecKre BEIICCTBA KJICTKH — JIUTIHJIBI

12 Hyxneunossie kuciotsl. JJHK u PHK. JIaGoparopnas pabota «lccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIICJICHHBIX U3 KJIECTOK PA3JIHMYHBIX OPTAHHU3MOBY»

13 Crpoenue u pyakuuu AT®. Jipyrue mykieosuarpudocdarel (HTD)

14 CeksenupoBanue JJHK. MeTo1bl TeHOMHKH, TPAHCKPUITOMHKH, TPOTCOMUKH

15 MeTobl CTPYKTYPHOM OMOJIOTHHU

Crpoenue u GyHKIHMH KICTKH

16 Tunsl kietok. [TpokapuoTnyeckas KieTka

17 Cmpoenue sykapuomuyeckou kiemku. IIpaxmuueckas paboma «H3yueHue
CBOLICMB KIIeMOYHOU MeMOPAHbLY

18 [ToBEepXHOCTHBIN annapaT KJIETKH

19 OnnomeMOpaHHbIe OpraHouAbl KieTkH. [IpakTudeckas pabora «3ydenue
JIBUDKEHUS IIUTOTLIA3Mbl B PACTUTENIBHBIX KIETKAX)
[TonyaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHAPUH, TUIACTUIBL.

20 Jlaboparopnas padota «VccienoBanue mia3Mon3a U AeTia3MOJIn3a B
PACTUTEJIbHBIX KJIETKAX)

21 HemeMOpanHnbie opraHouabl KieTku .CTpoeHue U GyHKIHUH sapa

2 CpaBHuTeNbHAs XapaKTePUCTHKA KIETOK dykapuoT. JlaboparopHas paboTa
«M3ydenne cTpoeHus KJIETOK Pa3IuYHbIX OPraHU3MOBY

23 KontposbHas padora Ne2 o teme « CTpoeHHE KICTKH» 1

OOMeEH BEIIEeCTB M MPEBPAIICHIE YHEPTHH B KIICTKE
ACCUMUIISINS ¥ TUCCUMUIISALINAS — JBE CTOPOHBI MeTaboau3Ma. Turbsl oOmMeHa

24 BemecTB. JlabopaTopHas padora «/3yueHne KaTaTuTHIECKONH aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WIIM KaTaaas3bl)y»
depMEHTATUBHBIN XapaKTep Peakuii KIETOYHOT0 MeTaboIn3Ma.

25 JlaGopatopHnas pabota «/3yueHue hepMEeHTAaTUBHOTO pacIEIICHHs TEPOKCHA
BOJIOPO/Ia B PACTUTEIBHBIX M )KUBOTHBIX KJIETKaX»

26 Belku-aKTHBATOPBI U OCIKHU-UHTHOUTOPBI

27 ABToTpodHEII THIT 00MeHa BenecTB .DoTocuHTEe3

28 Xemocunres. Jlaboparopras pabota «CpaBHeHHUE MPOIIECCOB (POTOCHHTE3A U
XEMOCHUHTE3a»

29 AmnaspobnbIe opranu3mbl. Bunbl Oposkenus. JlaboparopHas padota
«CpaBHeHHE MPOLIecCOB OPOKEHUS U IBIXaHUS

30 AnpoOHBIE OpraHu3Mbl. DTalbl YHEPTEeTHICCKOr0 OOMeHa

31 DHeprus MeMOpaHHOro rpagueHTa npotoHoB. Cunte3 AT®: padora




npoToHHON AT®-cruHTa36I

32

Konrponsnas padora Ne3 mo reme «OOMeH BEIIECTB U PEBPAIICHHE YHEPTUU B
KJIETKE»

Hacnencrennas nndopmarus u peannsaius e€ B KIICTKE

33 Peakiiun MaTpuyHOTO CUHTE3a

34 Tpaackpunumst — MatpudHbiii cuaTe3 PHK

35 TpaHcasamus u e€ Tanbl

36 KonupoBanue aMiMHOKHCIIOT. Posib pubocoM B OMOCHHTE3E OCKa

37 OpraHuzaliysi TeHOMa Y MPOKapHOT U 3YKapUOT

38 MoneKkyJspHble MEXaHU3MbI SKCIIPECCUM T€HOB Y 3YKapuOT

39 Bupycel — BHeksIeTOUHBIC (DOPMBI )KU3HHU M OOJIMTATHBIE TTAPa3UTHI.
[Tpaktrueckas padorta «Co3gaHue MOJICTH BUPYyCay

40 Bupychsbie 3a001eBanms YeI0BeKa, )KUBOTHBIX, pacTeHuil. HanoTexHomornm B
OMOJIOTHH ¥ MEJIUIIMHE

41 Kontponbnas padota Ne4 o teme: «HacneacTtsennas nuadopmanus u

peanu3anus €€ B KJISTKE»

JKU3HEHHBIN UK KJIETKU

42 JKu3HEeHHBIN UK KIIETKU

43 Matpuunsiii cunte3 JJHK

44 Xpomocomsl. JIaboparopHas pabota «/3ydeHre XxpoMocoM Ha TOTOBBIX
MUKpOTpenaparax»

45 Jlenenue KJIeTKH — MHUTO3

46 Tumnes! kietok. Kapuokunes u uutokunes. Jlaboparopnas padora «Habmonenue
MHUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JIyKa (Ha FOTOBBIX MUKpOIIpenapaTax)»

47 Peryasius ;KM3HEHHOIO IIMKJIa KIETOK

Crpoenue 1 GyHKIIUHA OPTaHU3MOB

48 OprasusM Kak ¢IUHOE 1EI0¢e

49 Tkanu pacrenuid. JlabopaTopHas paborta «/3yueHue TKaHeH pacTeHU»

50 Txanu )KUBOTHBIX 1 yesoBeka. JlabopaTopHas pabora «3yduenue Tkane
>KUBOTHBIX)

51 Opransl. Cuctemsl opranoB. JlaboparopHas padora «3ydeHne opranoB
IIBETKOBOT'O PACTEHUS

52 Omnopa Teja OpraHu3MoB

53 JIBM>KeHHE OPraHU3MOB

54 [IuTanne opraHu3MoB

55 IIuTanue MO3BOHOYHBIX JKMBOTHBIX. [IHIlleBapuUTebHAS CUCTEMA YEIOBEKA

56 JIpIXaHuEe OpraHu3MOB

57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX M YEIOBEKA

58 TpaHCIOPT BEIIECTB Y OPraHU3MOB

59 KpoBeHocHas cucTteMa mo3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA

60 Boienenne y opranuzmMoB

61 3anuTa y OpraHu3MoB

62 NmMmmyHHasg cucTteMa yeaoBeKa

63 PaznpaxuMoCTh M peryJisiiidsi y OpraHu3MoOB

64 ['yMopasbHas peryasmnus U SHA0OKPUHHA CHCTEMA JKMBOTHBIX M YEJIOBEKA

Pa3zMmHOXEeHUE U pa3BUTHE OPraHU3MOB

65 D opMBI Pa3MHOKEHHS OPTaHU3MOB

66 [ToJji0BOE pa3sMHOKEHUE

67 Meiio3

68 ["ameTorenes. OOpa3zoBaHKe U pa3BUTHE MOJOBBIX KIIETOK. JlabopaTopHas
pabota «V3yueHne CTpOSHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MHKpOIIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPTAHU3MOB — OHTOTCHE3

70 3akajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. POCT 1 pa3BuTHe

*)uBOTHBIX. JlabopaTopHas paboTta «BbIsiBlIeHHE TPU3HAKOB CXOJICTBA




3ap0I[LIIHeI>i INO3BOHOYHBIX XMBOTHBIX)»

71

Pasmuoxenue u pazsutue pactenuil. Jlaboparopuas padora «Ctpoenue
OpPraHOB Pa3MHOXCHHS BBICIITMX PACTCHUN

72

Kontposnbnas pabota Ne5 no teme: «Pa3MHOKeHHE M pa3BUTHE OPTaHU3MOBY

I'enetuka — HayKa 0 HaCJICACTBCHHOCTH U UI3MCHYMBOCTH OpPraHU3MOB

73

I/ICTO]I)I/IH CTAHOBJICHHA U pa3BUTUA I'CHCTHKH KaK HAYKH

74

OcHOBHBIE TIOHATHUS U CUMBOJIBI TeHeTHKH. JIabopaTtopHas padoTa «Jpo3oduiia
KaK 00bEKT FreHeTHUECKHMX MCCIICIOBAHUI

3aKOHOMEPHOCTH HACICACTBEHHOCTHU

3axonomeprocmu Hacnedosanus npuzHaxkos. MonocubpuoHoe ckpewusanue.

75 llpakmuueckas paboma "H3yuenue pe3ynomamos MoHo2ubOpuoHo20
CcKpewusanus y opozoghunnt”

76 [{1TOIOTHYECKUE OCHOBBI MOHOTHOPHIHOTO CKPEIIUBAHHUS

77 AHanu3upyoiee ckpemuybanre. HemogHoe JoMUHUPOBaHUE

73 Jueubpuonoe ckpewusanue. Ipaxmuueckas paboma «M3yuenue pe3yibmamos
OUcUOPUOHO20 CKPEeWUBAHUS Y OPO30DUIbLY

79 [{uTOIOrNYeCKIe OCHOBBI JUTHOPHUIHOTO CKPEIIHBAHUS

80 CuenyieHHOE HaclieIOBaHUE TPU3HAKOB

81 XpOoMOCOMHasi TEOPHsl HACJIEICTBEHHOCTH

82 ['enernka nona

33 FCHOTI/IHUKaK [[EJIOCTHAs cucTeMa. | 'eHeTHYeCK i KOHTPOJIb Pa3BUTHS
pacTEHUH, )KMBOTHBIX M YeJIOBEKa

84 To0osas konmponvHas paboma

33KOHOMepHOCTI/I N3MECHYHNBOCTH

85 M3MeHYHnBOCTh MPU3HAKOB. Buibl N3MEHUYHUBOCTHU

86 MoaudukanuoHHas H3MEHIHBOCTh
BapuanmonHsiit psin v BapuannonHas kpuasi. JlaboparopHast pabora

87 «HccnenoBanne 3akOHOMEPHOCTEH MOIU(MUKAITMOHHOW N3MEHIYMBOCTH.
ITocTpoenne BapHuaIlMOHHOIO Psiga U BapHAIIMOHHON KPHUBOIM))

88 ["eHoTHIIMUECKast N3MEHUYNBOCTh. KoMOMHAaTHBHAS M3MEHUYMBOCTD

89 Mymayuonnas usmenuusocms. Ilpakmuueckas paboma « Mymayuu y
0po30¢hunbl (HA 20MOBLIX MUKPONPENapamax)y

90 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca. JMUTCHETHKA M YITUTCHOMHUKA

['eHeTnka yenoBeka

Tenemuxa uenosexa. HpaKMMUGCKa}Z pa60ma «Cocmasnenue u anaius

91 o
POOOCIOBHOUY

92 MeTtoabl MEIUIIMHCKON T€HETUKHU

93 3HaueHUe MEIUIIMHCKON TeHETUKY B IPEIOTBPAIICHUH U JICUCHUU
TeHEeTUYECKUX 3a00JIeBaHUI YellOBeKa

Cenexnusi OpraHu3MOB

94 OcHOBHBIE IOHATHUS CENeKIIHH. JlaboparopHas pabota «l3ydeHnue copToB
KYJIBTYPHBIX PACTCHHIA W TIOPOJT JOMAIITHHUX >KHBOTHBIX)

95 MeTtobl ceneKuHOIV{HOI?I pabotsbl. JIaboparopHas pabota «/3yueHne MeTo10B
CEJICKIIUM PACTECHUI
Hocmuoicenus cenexyuu pacmenuti u sxcusomuwix. Ilpakmuveckas paboma

96 «Ilpususxa pacmenuiy. CoxpaHeHUE, U3YUYCHHE U UCIIOJIb30BaHUE
TeHETUYECKUX PECYPCOB

97 KonTpobsHas padora Ne7

broTexHoJIOrHS U CHHTETHYECKAsE OMOJIOTHSI

buoTtexHonorus kak HayKa U O0Tpaciib IIpOU3BOACTBA. HpaKTI/I‘-IeCKaH pa60Ta

98

«M3ydeHne 00bEKTOB OMOTEXHOJIOTHIY
99 OcHoOBHbBIE HamNpaBJIeHUS] CHHTETUYECKOM OMOJIOTHHU
100 XpOoMOCOMHAs M T€HHAasl HH)KEHEPUS

101

MGI[I/IL[I/IHCKI/IC OHMOTEXHOJIOTUH




102 | IToBTOpEeHme, 0000IICHNE, CHCTEeMATH3aIUsl 3HAHUH |

OBIIEE KOJIMYECTBO YPOKOB I10 ITPOIT'PAMME: 102, u3 HUX YpOKOB, OTBEICHHBIX Ha
KOHTpOJIbHBIE (B TOM uuciie Beepoccuiickue npoBepodHbie paboThl), — He 6osee 10

IToypouyHoe niianHupoBanue
Buonaorus 11 kaace
3 yaca B Henearo: 102 yaca
(yriyOieHHbIN YPOBEHB)

No Tema ypoka KonunuecTtBo
ypoka 4acoB Ha
KOHTPOJIbHbIE




paboThI

1 OpomonnonHas Teopus Y. JlapsunHa

2 JIBMKyIIIME CUITBI 3BOJIIOLMH BUAOB 1o Y. JlapBuny

3 bopr0a 3a cymiecTBOBaHNE, €CTECTBEHHBIM M HCKYCCTBEHHBIN 0TOOD

4 DopMHUPOBaHHE CUHTETUYECKOIN TEOPHH IBOJIOLUU

5 KonTpoabHasi padora Ne 1 «BxogHoii KOHTPOJIb» 1

6 DTanbl HBOJIIOIIMOHHOTO MPOIEcca: MUKPOIBOIIOLHUS U MAKPOIBOIIOLIUS

7 [Tonynsimmst — 3JIeMEHTapHas SIUHUIIA YBOJFOIIUN

3 3akoH reHernyeckoro pasHoBecus Jlx. Xapnau, B. Baitn6epra. JlabopaTopHast
paboTta «BpIsBIeHHE H3MEHYMBOCTH Y 0COOEH OJTHOTO BHJIa»

9 DyeMeHTapHbIe (DAKTOPHI IBOJIFOITAN

10 OddekT ocHoBareas. DPhekT OYTHIIOUHOTO TOPIBIIIKA

11 Murpanuu. M3o5smun nonysiiuii: reorpadbuydeckas, 0MoIorudecKas

12 EcrecTBeHHBIN 0TOOP — HAMPABJISIOMMKI (haKTOP YBOJIIOIUN

13 ITonoBoii 0TOOP
[Ipucrnoco0aeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOJIOIIHUH.

14 JlaboparopHas pabota «3ydenue apomopho30B U MO NANITAIINH Y
PaCcTEHUI U YKUBOTHBIX»
[Ipumeps! npucnocobieHuil y OpraHu3MoB: MOP(POIOTHIECKHE,

15 dbusnonoruueckre, ONOXUMHIECKUE, oBeAeHUeckue. JlaboparopHas pabota
«IIpucnocobeHust OpraHu3MOB U UX OTHOCUTENbHAS 11e71ec000pa3HOCThY

16 Bun, ero xputepuu u ctpykrypa. Jlaboparopnas pabora «CpaBHEHHE BUIOB
110 MOP(OJOTHIECKOMY KPUTEPHIO»

17 CTpyKkTypa BHUja

18 BunooOpa3oBaHue Kak pe3yJbTaT MUKPOIBOIIOIUU

19 CBs13b MUKPOSBOJIIOLMH 1 SITUASMHOJIOTHHI

20 KonTtpouabHnas padora Ne 2 o teme: «MUKpPO3BOJIIOIMA U €€ 1
pe3yJabTaThl»

21 MakposBosmronus. [1aJeoHTOI0rHYeCKre METOIbI M3YUEHHUS SBOTIOLUH

22 buoreorpaduueckue METOIbl H3YUCHHS IBOJIIOIHH

23 OMOPHOIOrHYECKHE U CPABHUTEIHHO-MOP(}OIOrHUeCKre METOIbI U3YUESHHUS
SBOJIOLIUU

24 MonexyIsipHO-TeHETHUECKHE, OMOXUMUYECKHUE U MAaTEMaTUYECKHE METOIbI
W3YUYEHUS HBOJIIOLIUU

25 OO01Ire 3aKOHOMEPHOCTH SBOTIOIMH

26 AnantuBHas paauaiys. HepaBHOMEpHOCTh TEMIIOB YBOJIIOIUHU

27 KonTtpoabHas padora Ne3 mo reme: «Makpo3Boaouus u eé |
pe3yJbTaThI».

28 HayuHble runoTe3bl NpOUCXOKASHUS AKU3HHU Ha 3eMie

29 JloHay4HBIC TTPE/ICTaBICHUS O 3aPOXKICHUHN KU3HHU

30 (OCHOBHBIC ATaIlbl HCOPTAHUYESCKOM DBOIIOIUN

31 ['unmoTes3sl 3apOKISHUS KU3HU

32 Ucropus 3emmu u metoanl e€ u3ydenus. Jlaboparopuas padora «3ydenne u
ONHMCAaHUE UCKOMAEMbIX OCTATKOB JIPDEBHUX OPTaHU3MOB)

33 HauanbHbl€ 3Talbl OPraHUYECKOM IBOJIOIIUMU

34 OBOJIIOLIHS DYKAPUOT

35 OcHOBHBIE 3TaIlbl 3BOJIIOLUYU pacTUTENbHOTO MUpa. [IpakTuueckas padota
«M3yuenue 0coOEHHOCTEH CTPOSHUS paCTEHUI Pa3HBIX OT/IETIOBY»

36 OCHOBHBIE 3Tarbl YBOTIOINN KUBOTHOTO MUpa

37 DBoroIMs )KUBOTHBIX. [IpakTuyeckas padora «3ydenue ocoOeHHOCTEH
CTPOCHHUSI TO3BOHOYHBIX KUBOTHBIX)»

38 PazBuTue 13HU Ha 3eMJie 10 IpaM U MepuoiaM

39 MaccoBble BEIMUPaHHUSI — HKOJOTHUYECKUE KPU3UCHI MPOIILIOTO

40 CoBpeMeHHBIN IKOJTOTHYECKUM KPU3UC, €T0 0COOEHHOCTH




41

COBpeMeHHaﬂ CHUCTEMA OPraHMYCCKOro IIpoIijIoro

42 OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB

43 Kontpoabnas padora Ne 4 no teme: «llpoucxoxkaenue ;Ku3Hu Ha JemMiiey.

44 AHTpOMOJIOTHSI — HAayKa O YEIOBEKE

45 Pa3BuTHE NpeacTaBICHUN O MPOUCXOXKICHUHN YETOBEKA
Mecto denoBeka B CUCTEME OpraHUYecKoro mupa. Jlaboparopnas padora

46 «/3yueHue 0COOCHHOCTEH CTPOSHUS CKEIeTa YeIOBEKa, CBI3aHHBIX C
MPSIMOXOXKJICHUEM

47 JIBIDKYIITHE CHIIBI @HTPOIIOTeHE3a

48 CooTHoOIICHHE OUOJIOTHYECKUX M COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E

49 OCHOBHBIC CTaIUH aHTPOIIOTeHE3a

50 ITaneoreHeTuka U NAJICOTEHOMHUKA

51 DBOJIIOINS COBPEMEHHOTO YeJIOBEKa

57 quIOBe‘-IeSKI/Ie pacsl. [IpakTrueckas padota «3ydeHne SKOIOTHUECKUX
aJlanTaIi 4YeJI0BeKay

53 MeXIUCIUILUIMHAPHBIC METO bl AHTPOIIOJIOTHH

54 KonTpoabHasi padora Ne 5 o teme: «IIpoucxoxxaeHue yejJoBeKay.

55 3aporKJICHUE ¥ PA3BUTHE DKOJIOTHH

56 Mertoabl 53KOJI0TUH. Ha60paTOPHaH pabota «3yueHne MeTo10B
9KOJIOTUYECKHUX MCCIICTOBAHUIN

57 3HaueHMEe SKOJOTUUECKUX 3HAHUM JJI YeIOBeKa

58 DKojoruuecKkrue hakTophl

59 AbGuotnyeckue pakropbl. CBET Kak dKoorudeckuit ¢pakrop. JlabopaTtopHas
pabota «BrlIsiBIeHHEe TPUCTIOCOOTICHII OPTraHU3MOB K BIHSIHUIO CBETA»
AbuoTtnueckue (akropsl. Temneparypa Kak 3KOJOTHUECKHH (pakTop.

60 JlaGopaTopHas pabota «BplsiBIIeHHE TPUCITOCOOIEHUN OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATyPhD»
AbuoTtndeckue HakTopbl. B1axkHOCTh Kak AKOJIOTHYECKHMA (PakTop.

61 JlaboparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHIA U3 Pa3HbIX
MECT OOMTAHMS

62 Cpenpl 0OuTaHusl OpraHU3MOB

63 buonoruueckrne puTMbI

64 Kuznennbie GopMbl OpraHU3MOB

65 buotnueckue GhakTopsl

66 3HavyeHre OMOTUYECKUX B3aMMOJICHCTBHM JIJIsl CYIIECTBOBAHUS OPraHU3MOB B
cpeae oOuTaHus

67 KonTpoasHnas padora Ne6 mo temam: «Ikosorusi. Opranu3mMsbl U cpeaa
00MTAHMSI».

68 DKOJOTHYECKHE XapaKTEPUCTUKHU MOMYJISIIIUN

69 OCHOBHBIE TIOKA3aTeNN MOMYJISIUN: YUCIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBasi CTPYKTYpa

70 OCHOBHBIE TIOKA3aTENN MOMYJISIUNA: POXKIaeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITUHU

71 DKOJ0ruYecKas CTpyKTypa MOMyJIsiluu

72 JMHaMUKa ONYJISIIUU U €€ PEryJIsIus

73 Kpusbie pocTa ynciieHHOCTH nonyiasiuui. KpuBble BEIKUBaHUS

74 3KOJIOI‘PI;ICCK3.SI Huma Buna. Jlaboparopnas padora «IIpucrnocobnenus cemsH
pacTEeHUH K PaCCEICHHUIO»

75 Buj kak cucteMa nonyiasiiui

76 3aKOHOMEPHOCTH MOBEJICHUSI 1 MUTPAIIM )KUBOTHBIX

77 KonTpoabHas padora Ne7 nmo teme: «IK0JI0rusi BUIAOB U MOMYJISALHID.

78 Co0011eCTBO OPraHU3MOB — OHMOLIEHO3

79 DKocucTeMa KaK OTKPBITAasl CHCTEMa

80 KpyroBopoT BelECTB M ITOTOK SHEPTUH B SKOCHUCTEME




81 OCHOBHBIE TOKA3aTEIN IKOCUCTEMBI

82 DKOJIOTHUECKUE TUPAMUIBI

83 M3MeHeHUs cOOOIIECCTB — CYKIIECCUU

’4 [IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPE 1
OKEaHOB

85 [IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMbI TYHAP, JIECOB, CTEICH, MyCTHIHb

86 AHTPOIIOr€HHBIC YKOCHUCTEMEI

’7 VYpb6oskocucremsl. [IpakTuueckas pabora «M3yuenue u onvcaHue
yPOOIKOCUCTEMBD»

23 3aKOHOMEPHOCTH (HOPMHUPOBAHKS OCHOBHBIX B3aMMO/JICHCTBHI OPTaHU3MOB B
9KOCHCTEMax
MexaHu3Mbl BO3EHCTBUS 3arpsS3HEHUN Pa3HBIX TUIIOB HA

89 CcyOOpraHM3MEHHOM, OPraHU3MEHHOM, TTOMYJISIIMOHHOM U 9KOCUCTEMHOM
YPOBHSIX

90 HToroBasi KOHTpoJbHasi padoTa (Ne§).

91 buocdepa — obuierutanerapaast o6oaouka 3emunu. Yuenue B. U.
Bepnackoro o 6mocdepe

92 3aKOHOMEPHOCTH CYILECTBOBAaHMS OHOCHhEphI

93 KpyroBopoThl BenecTB U OMOreOXMMHYECKHE ITUKIIBI

94 30HaIbHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIH

95 VYeroiunBocTh Onochepbl. DKOTOTUIECKUE KPU3UCHI U UX TTPUYUHBI

96 Bo3zgeiicTBue Hes10BeKa Ha ?HOC(I)epy. AHTpOTIOTEHHOE BO3/ICHCTBHE Ha
PACTUTEIbHBIA U YKUBOTHBIH MHD

97 OxpaHa IpupoIbl

08 KountpouabHas padora Ne9 no teme «buocdepa — riaodaabHas
IKOCHCTEMAY.

99 OcHOBHBIE IPUHIIUIIBI YCTOMUHUBOTO PA3BUTHUS YEJIOBEUECTBA U MPUPOIBI

100 PannonansHoe MpuUpOAOIONb30BaHNE U COXPaHEHUE OUOIOTHYECKOTO
pa3Hoo0pasus 3emin

101 O06o061IeHNE 10 TeMe «MHKPOIBOIIONMS. MaKpOIBOJIIOIUS

102 | O600meHue Mo TeMe K AHTPOITOTCHE3»

OBILIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 102, u3 HUX YPOKOB,
OTBEJICHHBIX Ha KOHTPOJIbHBIE PaboThl — He Oonee 10




