MYHUIUITAJIBHOE ABTOHOMHOE OBIIEOBPA3ZOBATEJIBHOE YUPEXJIEHUE
MYHUIIUITAJIBHOI'O OBPA3OBAHUA I'OPOJ KPACHO/IAP
CPEJHSA OBIIEOBPA3OBATEJIBHASA IIKOJIA Ne 35
HUMEHMU 'EPOSI COBETCKOI'O COIO3A EBI'EHUS KOCTBLIIEBA
(MAOY COIII Ne 35)

YTBepxkaeHa
Ha 3aCEe/IaHUU MEeAArornYecKoro COBeTa
MAOY COII Ne 35
npotokoa oT 29.08.2025 Ne 1

JIOKYMEHT MNOAMUCAH
SNEKTPOHHOW NOAMUCHIO

CepTudukat: 0093EA446FE4378449D56AF6EFOEC8DBAS
Bnapeneuy: 3axaposa WpuHa BnagumvposHa
DenictuteneH: ¢ 23.04.2025 go 17.07.2026

Pabouass nporpamma
0 y4eOHOMY npeaMeTry

«buosorus (0a30BbIi YPOBEHD)

Ha ypoBeHb cpeaHero oomero oopasosanusi (10-11 kiaaccnr)

CPOK OCBOEHHUS — 2 rojia

KomnuectBo yacoB — 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hegenro), B 11 kimacce — 34
gaca (1 yac B HeJIEII0)

Cocrasurtenu: Jlekonnena Taucuss AaapeeBHa, vaurelb, Huxaenko Aarennua CepreeBHa,
VUYUTEND

®UO (MOTHOCTHIO), TOTKHOCTH

[IporpamMMa  cocTaBieHa B cOOTBercTBHM ¢ PelnepajbHBIM  TOCYAAPCTBEHHBIM
00pa3oBaTenbHBIM  CTAHIAPTOM _ cpeaHero obmero ob6pasosanus  (PI'OC  COO),
denepanbHOil pabouel mporpamMmoil mo yuebHomy mnpeaMetry «buosorusty (0a30BbIit
yposenn) COO

(ykazate ®I'OC, ©OII)
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IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O ITPEIMETA
TpeGoBanust K pe3ynbTaTaM OCBOSHHS OOYYAIOIIUMHUCS MPOTPaAMM CPEIHETO
o011ero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pE€3yJbTATOB OCBOCHHUA TipeaMeTra «buomorus»
BBIJICJICHBI  CJICAYIOIIME COCTABJISAIONIME: OCO3HAHUE OOYYarOUIMMHUCS POCCUHCKOM
TPAXJAHCKOM HJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHUIO, CAMOCTOSITEIIBHOCTH U
CaMOOIIPEICIICHUIO0, HAIMUYWe MOTHUBAIIMU K OOYYCHHIO OHOJIOTHH, IeJIeHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOCKICHHN JTUYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH W
UCTOPUYECKUX  TPAAMIMN  pa3BUTHS  OWOJOTUYECKOTO  3HAHMS, TOTOBHOCThH U
CIIOCOOHOCTh OOYYaOIIMXCS PYKOBOJICTBOBAaTHCSI B CBOEH JIESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU  YCTAaHOBKaMH, TPUCYIIUMHU CHCTEME OHOJIOTMYECKOro OOpa3oBaHus,
HaJMYue HKOJOTHYECKOTO ITPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IIEIM M CTPOUTH
JKM3HCHHBIC TIJIaHBI.

JIndyHOCTHBIE pe3yabTaThl OCBOCHUS mpenmera «buonorus» pmocrturarorcs
B CIUMHCTBE Yy4eOHOW W  BOCHHUTATEIbHOW JEATCIBHOCTH B  COOTBETCTBHH C
TPAJUIIMOHHBIMA POCCUMCKHUMHU COIMOKYJIbTYPHBIMU, HCTOPUYECKUMH H JyXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSMH, IIPUHATBIMH B OOINECTBE TMpaBUIaMH M HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT  IpoOIleccaM  CaMOIIO3HAHHUS, CAaMOBOCIHUTAHMS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEN MO3UIWH JIMYHOCTH, MATPUOTU3MA, YBAXKECHUS K
3aKOHY U TMPABOINOPSIAKY, YEJIOBEKY TpyJa U CTapuieMy IMOKOJEHUI, B3aUMHOTIO
YBOKEHMS, OEpPEKHOTO0 OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 U TPaguIUsM
MHOTOHAIIMOHAJIBHOTO HapoJia Pocculickon denepanyn, Ipupoae U OKPYKAIOIIEH Cpee.

JIngyHOCTHBIE pe3ynbTaThl OCBOCHHUS y4eOHOTO mpeaMera «buosorus» maoIKHBI
OTpakaTh  TOTOBHOCTh W  CHOCOOHOCTh  OOy4YalolmUXCSd  PYKOBOJCTBOBATHCS
copMUpPOBAaHHOM BHYTPEHHEW  IMO3MIMEH JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpUEHTAIM/, TO3UTUBHBIX BHYTPEHHUX YOCKIACHUN, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOTrO OOINEeCTBA, PACIIMPEHHE >KU3HEHHOTO OIbITa W OIbITa
NESATEIIBHOCTH B TPOLIECCE peau3allii OCHOBHBIX HAIPABICHUW BOCHUTATEIBHOMN
JIeSITeIbHOCTH, B TOM YHUCJIE B YAaCTH:

TPAXKIAHCKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKONW TO3UIMU OOYYaroIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOT0 OOIIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOS3aHHOCTEH, yBa)KEHHWE 3aKOHA
Y MIPABONOPSIKA,;
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TOTOBHOCTh K COBMECTHON TBOPYECKOW ACATENHHOCTH TMPH CO3MaHUM y4IEOHBIX
MIPOEKTOB, PEIICHUH YUYE€OHBIX M MO3HABATENIbHBIX 3a/1ay, BBHITOJIHEHUH OMOJIOTHUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTh ONPENENSATh COOCTBEHHYIO TMO3WIIAIO 0 OTHOIICHHWIO K SIBICHHSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE Y4YHUTHIBAaTh B CBOUX JCHCTBHUSX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIIOACH C pa3sHBIMH YOCKICHUSAMHU, KYJIbTYPHBIMH IICHHOCTSIMHU H
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOT'O BBITIOJIHEHHS YUEOHBIX,
MMO3HABATEIbHBIX M HMCCIEAOBATENBCKUX 3aJ]1a4, YBAXKUTEIBHOE OTHOIIEHWE K MHEHHIO
OMIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOUW W BOJIOHTEPCKOU JIESITENBHOCTH;

NATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPAXKTAHCKOM HJIEHTUYHOCTH, MATPUOTU3MA,
YBAXEHHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoauMHON, ropaocTu 3a
CBOM Kpai, cBOIO PomauHy, CBOM S3BIK W KyJbTypy, IPOUIJIOE W HACTOSAIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LICHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACICIWI0 U NaMITHUKAM MPUPOJBIL,
IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCUHUCKUX YUYEHBIX B CTAHOBJICHHUE W Pa3BUTHE
OMOJIOTMH, TTOHUMAHUE 3HAYCHUs OUOJIOTUM B MO3HAHWU 3aKOHOB TMPHUPOJIBI, B XKU3HU
YEJIOBEKa M COBPEMEHHOTO 00I1EeCTBa;

uaerHas yOeXIeHHOCTh, TOTOBHOCTh K Ciy>KeHHi0 OTE4eCTBY M €ro 3alluTe,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE IYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBE/ICHMUSI,;

CIIOCOOHOCTh  OIIEHHMBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE pelICHUs,
OPUEHTHUPYSICh HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JTUYHOTO BKJIAJIa B MOCTPOECHUE YCTOMYMBOTO OYTyIIETO;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POAUTEINIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTI'O TPHUHATHUS LIEHHOCTEW CEMEWHOW YXW3HU B COOTBETCTBUM C TPATULIMSIMHU
HaponoB Poccuu;

3CTETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOYas OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIICHUH;

IMOHMMAHHWE S3MOLMOHAIBHOTO BO3JCHUCTBUSI KUBOM MPUPOABI U €€ LEHHOCTH;
TOTOBHOCTb K CAMOBBIPAYKEHHIO B Pa3HbIX BUIAX UCKYCCTBA, CTPEMIICHUE MPOSBISATH

Ka4yeCTBa TBOPUYECKOU JTUYHOCTH;



(pu3uYecKOro BOCIMTAHUSA:
MOHMMAaHUE U peanu3alis 3J0pOBOro M 0e30macHOro olOpas3a XKHU3HU (30pOBOE

NUTaHUE, COOJIIOJICHUE TUTMEHUYECKUX IMPaBUI U HOPM, COAJaHCHPOBAHHBIN PEKUM
3aHATHI U OTIBIXA, PEryJsipHas (U3NYecKas aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U ICUXMUYECKOMY
310pPOBBIO;

MMOHUMAaHUE LEHHOCTU MpaBUJI UHAUBUAYAJIBHOTO U KOJUIEKTUBHOIO O€30MacCHOIO
IIOBEJICHMS B CUTyalUsIX, YTPOKAIOIMX 30POBBIO U )KU3HHU JIFOACH;

OCO3HaHWE TOCIEACTBUA W HENPUITHUE BPEIHBIX MNPUBBIYEK (YHOTPEOIICHHUS
aJIKOr0JIsl, HAPKOTHKOB, KypEeHHS);

TPYA0OBOI0 BOCIIUTAHUS
TOTOBHOCTb K TPY1y, OCO3HaHHE IIEHHOCTH MacTEepPCTBA, TPYI0II00UE;
FOTOBHOCTh K AaKTUBHOM JESATEIbHOCTH TEXHOJIOTMYECKOM ¢  COLMAIbHOMN

HaIpaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATh M CAMOCTOSITEIBHO
BBITNOJIHATH TaKylO JESTEIbHOCTD;

MHTEpPEC K pa3IMYHbIM cepaMm MpoPecCUOHAIBHON AESTENbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuu U peanru30BbIBATH COOCTBEHHBIE
YKU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HU;

IKOJIOTNYECKOT0 BOCIIUTAHMS:
AKOJIOTMYECKU LEIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY >KU3HU

Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE  YPOBHS  DKOJIOTMUECKOW  KYJNbTYpPhl: MPUOOPETEHHE  OMBITA
IJIAHUPOBAHHUS TTOCTYIIKOB M OLIEHKA UX BO3MOXHBIX IOCIJIEICTBUAN JJIsI OKPYKAOLIEH
cpensl;

OCO3HaHWE TJIOOAIBHOIO XapakTepa OJKOJOTMYECKMX NpodieM u myTeldl ux
peLICHNS;

CIIOCOOHOCTh HCITOJIb30BaTh MPUOOpETaeMble TMPU W3YyYEHUU OUOJIOTHU 3HAHUS
U YMEHUS MPU PEIICHUU MPOoOJIeM, CBA3aHHBIX C PAllMOHATBHBIM MTPUPOJIONOIH30BAHUEM
(cobmrogeHue TpaBWII TOBEJEHUS B TMPUPOJIEC, HAMpPaBICHHBIX HA COXpaHEHUE
paBHOBECHS B SKOCHCTEMAaX, OXPaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEIPUATHE AEHUCTBUU, INPUHOCIALIMX BpEI OKPYXKAOLIEH IPUPOLHOMN
cpene, YMEHHE TPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJOTHYECKUE TOCIEACTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HAJIMYME PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJbTYPHI,
OIbITA JIESITEILHOCTH HKOJIOTUYECKOM HANPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMM B II03HABATEJIbHOW, KOMMYHHUKATUBHOW W COLIMAJIBHOM MPAKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTHUYECKOM JAEATEIBHOCTH HKOJIOTHUYECKON HAITPABIECHHOCTH;



LHEHHOCTH HAYYHOTI'0 IO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH M OOILECTBEHHOW NPAaKTHKH, OCHOBAHHOTO Ha JMAJOre KYJIbTYD,
CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEpIIICHCTBOBAHME S3BIKOBOM W YHUTATENbCKOM KyJIbTYpPHl KaK CpeICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U TO3HAHUS MUPA;

MOHMMAaHUE cTIeNn()UKH OMOJIOTHH KaK HayKH, OCO3HAHHUE €€ POJIH B HOPMHUPOBAHUH
palMOHAJIbHOIO HAYyYHOTO MBIIUIEHUS, CO3JaHUM LEJOCTHOTO MPEACTABICHUS 00
OKpY’KarolleM MHpE KaK O €JIWHCTBE MPHUPOJbI, YelOoBeKa M OOIIeCTBa, B TMO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHHMH MpoOJIeM COXpaHEHHS MPUPOIHOTO
paBHOBeCHS;

yOSXKICHHOCTh B 3HAUYMMOCTH OWOJOTHHM JJii COBPEMEHHOW I[UBUIIM3AIINH:
o0OecrieyeHUss HOBOTO YpPOBHS PAa3BUTUS MEAMIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUHA, CHOCOOHBIX pelIaTh PECypCHbIE MPOOJIEMbI Pa3BUTHs UYEIOBEUYECTBA,
MOKWCKa TMyTel BBIXOAAa W3 TJIO0ANBHBIX SKOJIOTHUYECKHX MpodieM U o0ecredeHus
nepexojia K yCTOWYMBOMY pAa3BUTHIO, PAaLMOHAIBHOMY HCIOJIb30BAHUIO TNPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJTYUYEHUH OMOJIOTMYECKUX 3HAHUM B LIEJISAX MOBBIILICHUS

oOmield  KyJbTypbl, €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIMOHAILHOM IPaMOTHOCTH 00y4aroIuXcsi, POpMUPYEMOI IIPU U3YUYEHUH OHOJIOTHH;
NOHMMAaHHE CYLTHOCTU METOJIOB IT03HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH MCTIOJIB30BATh MOJTydaeMble 3HAHUS JIJIsl aHATTN3a U OOBSICHEHUS SIBIICHUIN
OKpY)Kaloll[er0 ~ MHUpa ¢ TPOUCXOASAIMX B HEM U3MEHEHHMH, YMEHHE JeNaTh
00OCHOBaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (AKTOB W HMMEIOIIMXCS JIaHHBIX

C LEJIBIO MOTYYSHHS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIPHO UCITOJIB30BATh OMOIOTMYECKHUE 3HAHUS [Tl PEILICHUS
npo6JieM B PEaNbHBIX KU3HEHHBIX CUTYALIUAX;

OCO3HAaHWE I[IEHHOCTM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh UHANBUIyaIbHO U B ITPYIIIIE;

TOTOBHOCTB M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO,
K aKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHHUM MO OMOJIOTUM B COOTBETCTBHM C )KMU3HEHHBIMU
NOTPEOHOCTSIMHU.

B nponecce noctukeHHsl TMUHOCTHBIX PE3yJIbTaTOB OCBOCHHS OOYYarOIIMMHUCS
MPOTPaMMBbI 110 OMOJIOTHH HA YPOBHE CPEAHETO 00111er0 00pa3oBaHUs Y 00yUJarOIIXCs
COBEPIIICHCTBYETCS SMOIIMOHALHBIA HHTEIJICKT, MPEATOIararomui copMUpOBaHHOCTE:
CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHHIE, BUACTh HATIPABIICHUS PA3BUTHS COOCTBEHHOM IMOIIMOHALHOU chepbl, OBITh

YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHWE TMPUHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEACHHE, CIOCOOHOCTh aJaTUPOBATHCS K IMOIIMOHATLHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHBAlLH, BKJIIOYAIOMIEH CTPEMJICHHE K JIOCTHXKEHUIO LEIH U
yCIliexXy, ONTUMM3M, HWHHUIMATUBHOCTh, YMEHHE JEHCTBOBATh, MWCXOHsl M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHHMMATh SMOIHMOHAJIBHOE COCTOSHHE
JIpPYTUX, Y4YUTHIBAaTh €ro IMpU OCYIIECTBICHUA KOMMYHHUKAIUU, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHMIO;

COITMAJILHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpAUBATh OTHOIICHHS
C APYTHMH JIFOIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yJbTaTbl OCBOECHUsA ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HauuMble i1  (OPMHUPOBAHMS ~ MHUPOBO33PEHUS  00yYarolUXcCs
MEXIUCUUIUIMHAPHBIE  (MEXIIPEAMETHbIE) OOILleHayYHble MOHSITHUS, OTpa)karoliue
LEJIO0CTHOCTh HAYYHON KapTHHBI MUPA U CHEHU(PUKY METOJOB IMO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIrus, SIBIECHUE, MPOLECC, CUCTEMA, HAyYHbIN
(dakT, NpPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBaHUE,
HaOJII0ICHUE, U3MEPEHHUE, SKCIEPUMEHT U JIPYTUX), YHUBEpPCAJIbHbIE YUEOHbIEC JEHCTBUSA

(mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE, pEryJsiTUBHBIC), o0ecreunBarome
dbopmupoBanue (GYHKIUOHATBHOM TPAaMOTHOCTH W  COLMAJIBHOM  KOMIIETCHIIMH
o0yuarommxcs, CIIOCOOHOCTH 00yJaromuXxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS M YHUBEpCAJIbHbIE Yy4eOHBIE
JEWCTBUS B MIO3HABATEIBHON U COLIMAIIBHON MPAKTHUKE.

ITo3HaBaTebHbIE YHUBEpPCAJbHbIC YUeOHbIC AeiCTBHUSA

ba3soBble 1ornyeckue 1eicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHUM MPHUEMBbI JIOTHYECKOTO MBIIUICHUS (aHAIW3a,
CUHTE3a, CPaBHEHMS, Kilaccu(ukanmu, 0000IeHNs ), PACKPBIBATH CMBICII OMOJIOTUYECKUX
NOHATUN (BBIIEIATh WX XAPAKTEPHBIE NPHU3HAKH, YCTAHABIMBATH CBSI3H C JPYTUMHU
MOHSTHUSIMH );

ONpPENENATh UENH IEATEIbHOCTH, 3a7aBas apaMeTpbl U KPUTEPUH UX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIIBHOCTH C MOCTABJIEHHBIMU LEJSIMHU;

UCIIOJIb30BaTh OUOJIOTMYECKUE MOHATHS ISl OObSICHEHUS! (PAKTOB U SBJICHUM AKUBON
IIPUPOJIBI;

CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIE, AEAYKTUBHBIC, 10 aHAJIOTUH),
BBISIBJISAITH  3aKOHOMEPHOCTH M NPOTUBOPEYMST B  pPACCMAaTPUBAEMBIX  SIBJICHUSX,
(GbOopMyIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMEHATh CXEMHO-MOJIEJIBHBIE CPENCTBA I NPEICTABICHUS CYLIECTBEHHBIX
CBS3€H U OTHOIIEHMH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUHIA
pa3HOro poJia, BRISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
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pa3zpabaThiBaTh IUIAH pEIICHUS MTPOOJEMBI C YyYEeTOM aHaiu3a WMEIONUXCS
MaTepUaJIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JACSATEILHOCTh, OLICHMBATH COOTBETCTBUE PE3YJIHLTATOB
EJISIM, OIEHUBATh PUCKH TIOCIICICTBUH ACATEILHOCTH,

KOOPAMHUPOBATh U BBIMOJHITH pabOTy B YCIOBUSIX PEATbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3ZHEHHBIX TPOOJIEM.

Bba3oBrble ucciieaoBaTeIbLCKHE TeHCTBUA:

BJIQJIETh HaBbIKAMH Y4e€OHO-HCCIIEIOBATEIbCKON W TMPOEKTHOM JIESITEIBHOCTH,
HaBbIKAMU pa3pelieHuss MpoosieM, o00JagaTh CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHUS MPaKTHUYECKUX 3aJlay, MPUMEHEHUIO
Pa3JIUYHBIX METOJIOB MMO3HAHUS,

HCTIOJIB30BaTh PA3JIMUHbIC BUJIbI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMUS, €r0
WHTEpIIpETalUuU, MPEe0OPa30BAHUIO U TPUMEHEHHIO B YUCOHBIX CUTYaIMSIX, B TOM YHUCIE
IIPU CO3JIaHUM YUEOHBIX U COIUAIIbHBIX ITPOCKTOB;

dbopMupOBaTh HAYYHBIM THUI MBIIUICHHUS, BJIaJACTh HAyYHOM TEPMHHOJIOTHEH,
KJIIOYEBBIMH MOHATUSIMH U METOJAMU;

CTaBHUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a]1a4l B 00pa30BaTEIIbHON ACATEILHOCTH
Y KU3HEHHBIX CUTYaIIUIX;

BBISIBJISATh IPUUUHHO-CJICJCTBEHHBIC CBSI3U M aKTyaJU3UpPOBATh 3a7a4y, BbIIBUTaTh
TUTIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl 10Ka3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PELICHUS;

aQHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUS 3a7ayd pe3ysibTaTbl, KPUTUUECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIlMsM, OLICHUBATh TPUOOPETCHHBIN OIIBIT;

OCYILIECTBIIATH I€JICHANIPABIICHHBIN MTOUCK MEPEHOCA CPEJCTB U CIIOCOOOB ACHCTBUS
B MPO(ECCUOHAIBHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHHS B I[I03HABATEIIBHYID M IIPAKTHYECKYI0 00JIacTH
JKM3HEIESITCIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC UJCH, ITpEIJlaraTh OPUTHHAIBHBIC TTOJX0/1bl U PELICHUS, CTAaBUTh
npoOJieMbl U 3a/1a4u, TOMYCKAIOITUE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

OPUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHMKAX HWHOOpMaImu (TEKCTe Y4eOHOTO
ocoOusi, HAyYHO-TIONYJISIPHOU JIUTEpaType, OMOJIOTHYECKUX CIOBApSX U CIIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaIM3upoBaTh HHPOPMAITHIO Pa3IMIHBIX
BUJIOB M (OpM TMpeacTaBiCHUS, KPUTHYECKU OIICHUBATh €€ JOCTOBEPHOCTh W
HEMPOTUBOPEYUBOCTD;

(dbopMyIHpOBATH 3aMPOCH] U MPUMEHSATH Pa3JIMYHbIE METOJIbI TIPU MTOUCKE B 0TOOpE
ounosiornyeckoi nHGopmaru, He0oOXOAUMOM 111 BEITIOJIHEHUST yUEOHBIX 3a/1a4;
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npuoOpeTaTs  ONBIT  HWCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEpPUIEHCTBOBATH KYyJIbTYpPY aKTUBHOIO MCIIOJNb30BaHMS Pa3IMYHbIX
IIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (JOPMY MPEACTABICHUS OMOJIOTUYECKON
uHbopMaiuu (cxembl, TpaduKu, AUATPAMMBI, TAOIHIIBI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAy4HBIN A3bIK B KAUECTBE CPEACTBA IPU pabOTe C OUOIOTNYECKON
uHbopMalMel: NPUMEHATh XUMHUYECKHe, (U3NYECKHEe U MaTeMaTUYeCKHue 3HAKU U
CHUMBOJIBI, bopMyIBI, ab0OpeBHarypy, HOMEHKJIATYpYy, UCIIOJIB30BaTh  H
IpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISHOCTH;

BJIa/ICTh HaBBIKAMU PACIMO3HABAHMS M 3alIUTHl WHGOpMAIUU, HHPOPMAIIMOHHOMI
0€3011aCHOCTH JIMYHOCTH.

KoMMmyHuKkaTMBHBIE YHUBepcaJbHbIe y4yeOHbIE JeiiCcTBHS

O0menne:

OCYIIECTBIISAITh KOMMYHHKAIlMd BO BceX cdepax >U3HU, aKTHBHO y4acCTBOBATh
B JMaIOre WM AUCKYCCHMM MO CYIIECTBY OOCyXJaeMol TeMbl (yMEHUE 3aJ1aBaThb
BOIIPOCHI, BBICKA3bIBATh CY>KJIECHHSI OTHOCUTEJIBHO BBINIOJHEHHUS MpEAJIaraeMor 3aJaud,
YUHUTBIBATh MUHTEPECHl M COIIACOBAHHOCTh NO3WLMUN APYIMX YYaCTHUKOB JUajiora WU
JUCKYCCHUN);

pacrno3HaBaThb HeBepOaJibHblE CpeAcTBa  OOLIEHUsS, [OHUMaThb 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTyallud, YMEThb
CMSryaTh KOH(QJIMKTBI U BECTH I1EPETOBOPHI;

BJIAJCTh PAa3IMYHBIMU CHOcOOaMu OOIIEHHS W B3aUMOJACHCTBHUS, IOHUMATh
HaMEpEHUsl JIPYTUX JIOJEH, MPOSIBIATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY U
B KOPPEKTHOU PopMme (hopMyIMpoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOI TOUKY 3PEHUS C UCTIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.

CoBMecTHasl AeATEJIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U HHAUBUAYATLHON pabOThHI
MIpU PEIICHUU OMOJIOTHYECKOU MPOOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS
TPYIIOBBIX (HOPM B3aMMOJICHCTBHSI PU PEIICHUH YICOHOMU 3a/1a4u;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JICHCTBUM C y4E€TOM OOIIUX HHTEPECOB
Y BO3MOXKHOCTEH Ka)KJI0T0 YieHa KOJUIEKTHUBA;

MIPUHUMATH LIE€JIA COBMECTHOM JIESITENILHOCTH, OPTaHU30BbIBATh U1 KOOPAUHUPOBATH
JIEUCTBUS 110 €€ NOCTMIKEHUIO: COCTABIIATH IUIAH IEMCTBUM, PACTIPEAEIIATDH POJIU C YYETOM
MHEHHMI yYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJIOr0 YYaCTHMKAa KOMaHJbl B OOIIMIA
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE TIPOEKTHI, OIIEHWBATh WAEU C TMO3UIMM HOBU3HBI,
OPUTUHAILHOCTH, MPAKTUYECKON 3HAYUMOCTH;
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OCYIICCTBJIATh MO3UTUBHOC CTPATCIHYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
IMPOABIIATE TBOPUCCTBO U B006pa)i(€HI/Ie, OBITH NHHUIIWMATUBHBIM.

PeryjsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIe JIeMCTBUA

Camoopranmusamnus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIs BBISBICHHS MPOOJIEM U UX PEIICHUS
B KU3HEHHBIX U YUYEOHBIX CUTYALIHSIX;

BbIOMpaTh HAa OCHOBE OMOJIOIMUYECKUX 3HAHUM LEJNEBBIC U CMBICIOBBIE YCTAHOBKU
B CBOUX JICCTBUAX M MOCTYIKaxX MO OTHOIIECHHIO K )KUBOM IPUPOJAE, CBOEMY 30POBBIO U
3I0POBBIO OKPYIKAOIIUX;

CaMOCTOSATENIBHO  OCYIIECTBIIATh IIO3HABATEIBHYIO JICSATEIIBHOCTh, BBIABIIATH
npoOJieMbl, CTaBUTh M (PopMyaupoBaTh COOCTBEHHBIE 3a7auyd B 0OOpa3oBaTEILHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSTENIbHO COCTaBJIATH IUJIAH PELIEHUs MPOOJEMBI C yYETOM HMEIOIIHUXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacIMpATh paMKH y4eOHOI0 IPeIMETa HAa OCHOBE JINYHBIX MPEAIOYTEHHI;

JieNaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHpPOBAaTh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIH OMBIT;

CIOoCOOCTBOBATh (DOPMUPOBAHUIO M MPOSBICHUIO IIHPOKON 3PYAMIIMH B Pa3HBIX
00JacTAX 3HAHWI, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHTyalUusIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LEIAM;

BJa/IeTh HaBbIKAMM IO3HABATEIbHON pe(IEKCUU KaK OCO3HAaHUS COBEpLIAEMbIX
JNEWCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHWM, UCIOJIB30BAThH
npuemMbl peIeKCUu s OLIEHKH CUTYallud, BEIOOpa BEPHOIO PELLICHUS;

OLICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEHIEHUS MO HMX CHUKEHUIO;
IIPUHUMATh MOTHUBBI M apTyMEHTHI IPYTUX MPU aHAJIU3E PE3YJIBTATOB JEATEIBHOCTH.

IlpunsaTHE ceds U APYyTrUX:

NPUHUMATD ce0sl, TOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA,

NPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX NPU aHAIHU3E PE3YJILTATOB JEATEIbHOCTH;
npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIIUU APYTOTO YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI
[IpeameTHbie pe3ynbTaThl 0cBoeHUs nporpamMmbl COO mo 6uonorun Ha 6a30BOM

YPOBHE BKIJIIOYAIOT creruduueckue sl ydeOHoro mnpeaMera «buosorusy HaydHbIE
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3HAaHUA, YMEHHMS M CHOCOOBl JEMCTBHM 1O OCBOEHHUIO, HHTEPIpPETALUU U
npeoOpa30BaHUI0 3HAHWUN, BUABI JAEATEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUSA U
NPUMEHEHUIO 3HAHUI B pa3NUYHBIX YYEOHBIX CHUTyallMsX, a TaKkKe B pealbHbIX
KU3HCHHBIX CUTYyalUsiX, CBA3aHHBIX C Ouojorueid. B mnporpamme mnpeaMerHble
PE3yJbTaThl MIPEACTABICHBI IO rOJ1aM O0yUYEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 kiacce
JOJKHBI OTPaXKaTh:
c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO 3HAHHUS

€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHbI
MHUpPa ¥ Hay4YHOTO MHPOBO33PEHMS, O BKJIAJEC POCCHUUCKUX U 3apyOEKHBIX YUCHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTHH, (YHKIMOHAJIBHON TIPaMOTHOCTU YeJIOBEKa IS
peuIeHus )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBATh COJIEpKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHIM: KU3HB,
KJIETKa, OPraHu3M, MeTa0o0yinu3M (0OOMEH BEIIECTB M MPEBpAIEHUE YHEPTUH), TOMEOCTa3
(camoperyisilus), ypOBHEBasi OpraHU3alusl >KUBBIX CHCTEM, CaMOBOCIIPOU3BEACHUE
(penpoyKiusi), HaCJIeACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHUE u3JlaraTb  OMOJIOTMYECKHE Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTalMOHHAsl, LIEHTpaJIbHas 10TMa MOJIEKYJIsIpHON Ouosorun), 3akousl (I'. Mennens, T.
Moprana, H.J. BaBuiioBa) u ydeHust (0 UEHTpax MHOrooOpasus U MPOUCXOKIACHHS
KyJbTypHBIX pacteHuid H.M. BaBuioBa), onpeaensiTh TpaHULbl UX MPUMEHHUMOCTH K
YKUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAay4YHOro T[O3HaHUs B OWoJoruu: HaOII0JIeHNE
U OIMCAaHHE >KMBBIX CHCTEM, IIPOLIECCOB M SBJIICHWI, OpraHu3alMs W HPOBEICHUE
OMOJIOTMYECKOT0 HKCIIEPUMEHTA, BBIIBI)KEHUE THIOTE3bl, BBIABICHUE 3aBHCUMOCTH
MEXAY MCCIEIyEMbIMU BEJIIMYMHAMHU, OOBSICHEHHWE TMOJYUYEHHBIX PE3yJbTATOB,
VCIIOJIb30BAHHBIX HAYYHBIX IOHATUH, TEOPUH M 3aKOHOB, YMEHHE J€laThb BBIBOJBI
Ha OCHOBAHMH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACISTh CYLIECTBEHHbIE NPHU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH MPOLECCOB:
oOMeHa BeIEeCTB M MPEBpAIICHUs YHEPTHH B KiIeTKe, (OTOCHHTE3a, MIIACTUYECKOTO U
HPHEPreTUYecKoro  OoOMEHa, XEMOCHMHTE3a, MHUTO03a, Meil03a, OIUI0I0TBOPEHHUS,
Pa3MHOXEHUS, UHAUBUIYAJIBHOTO Pa3BUTHsI OPraHu3Ma (OHTOTE€HE3);

yMEHHE TPUMEHATh TOJyYEHHBIC 3HAHHUS s OOBACHEHUS OHOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, 17151 MIPUHATUS MPAKTUUECKUX PEIICHUI B MOBCETHEBHOM XKU3HU C
1eNIbI0 o0ecriedeHns: 0€30MacHOCTH CBOETO 3JI0POBbsI M 3/I0POBBSI OKPYKAIOIIUX JIIOJEH,
COOJIIOJIEHUST HOPM TPaMOTHOTO TOBEICHHUS B OKpYXKaloIIled MNpupogHoil cpee,
NOHMMAaHUE HEOOXOIUMOCTH HCIIOJIb30BAHUS JIOCTUKEHUN COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTUH U1 PAllMOHATIBHOTO IPUPOIOTIOIB30BAHUS;
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YMEHHE pellaTh 3JE€MEHTapHble TeHETUYECKHE 3aJaud Ha MOHO- M TUTHOPHIIHOE
CKpEIIMBaHMUE, CLEIJICHHOE HAacl€OBAHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAaHUS JUIsl IIPEICKa3aHus HAClIeOBAHUS IPU3HAKOB y OpTraHU3MOB,;

YMEHHE BBINOIHATH JIaOOPATOPHBIE U IMPAKTHUUECKHUE pabOThI, COONIOAATH IpaBUia
pu paboTe ¢ y9eOHBIM U JIA0OPAaTOPHBIM 000PYIOBAHUEM;

YMEHME  KPUTUYECKHM  OLIEHMBATh U  HHTEPIPETUPOBaTH  UH(POPMAIUIO
OMOJIOTHUECKOTO COAEpKaHMs, BKIIOYAIOUIYIO IMCEBJOHAYYHBIC 3HAHMS W3 PAa3TUYHBIX
MCTOYHHUKOB (CpelIcTBa MaccOoBOM HH(POPMALMH, HAYYHO-TIOIYJSPHBIE MAaTepuabl),
TUYECKUE AaCHEKThl COBPEMEHHBIX HCCIENOBAaHUM B  OHMOJNOTMM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCBMEHHBIE M YCTHBIE COOOILIEHUs, 00001as
OMOJIOTMUYECKYI0 MH(POPMAIMIO U3 HECKOJBKHX HCTOYHHMKOB, I'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapat OMOJOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOeHMS YyueOHoro mpeamera «buonorus» B 11
KJ1acce JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHON KapTHHBI
MHUpa U HAy4YHOTO MHPOBO33PEHHMS, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX YUYECHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTUM, (YHKIIMOHAIBLHON TpPaMOTHOCTH YeJIOBEeKa IS
penieHus >KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJACpP)KAHUE OMOJOTMYECKUX TEPMUHOB WM TIOHATHUM: BUJ,
NOMyJISAMA, TeHO(POHM, OBOJIONMWSA, JBWXKYyIIME CHIbl ((PaKToOpbl) IBOJIOINH,
MPUCIIOCOOJICHHOCTh ~ OPTaHU3MOB, BHJI000pa30BaHHUE, OKOJIOTMYECKHE (DaKTOpHI,
AKOCHCTEMA, MPOIYIEHThI, KOHCYMEHTBI, PEIYyUEHTHI, LENH MUTAHUS, SKOJOTHYECKas
nMpaMujia, OuoreoreHos, onocdepa;

YMEHHE Hu3Jarath Ouosiorudyeckue Teopuu (dBomtonnonHas teopus Y. lapBuHa,
CUHTETHUYECKass TEOpUs DBOJIONMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactea K.M. bopa, uyepenoBaHusi TJIaBHBIX HANpaBICHUNW W TyTEH HBOJIOLUU
A.H. CesepuoBa, yuenust o o6uocthepe B.M. BepHaackoro), onpenensitb TpaHULBI WX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHUE BJIJeTh METOJaMH HAyYHOIO TO3HAHHWS B OHWOJIOTHUU: HAOJIOJCHUE
U ONHCAaHUE >KUBBIX CHCTEM, MPOLIECCOB U SBJICHUMN, OpraHu3alusi U MOPOBEICHUE
OMOJIOTUYECKOTO OJKCIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HCCICAYEMBbIMHU BEIUYMHAMH, OOBSICHEHHE TMOJYYCHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUW, TEOPUHA W 3aKOHOB, yYMEHHE JI€JIaTh BBIBOJbI
Ha OCHOBAHMH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICTSATH CYIECTBEHHBIE MPU3HAKU CTPOSHUSI OMOJOTHYECKUX OOBEKTOB:
BUJIOB, TIOMYJISIUN, TMPOAYIIEHTOB, KOHCYMEHTOB, pPEIYIIEHTOB, OHOTEOICHO30B U
HKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACIEACTBEHHOM H3MEHYMBOCTH, €CTECTBEHHOTO
otbopa, BUA00Opa30BaHus, MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHUCTBHUS SKOJTOTUUECKUX
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(dakTOpOB Ha OPraHW3MBI, IEPEHOCA BEIIECTB W MOTOKA DHEPTHUU B IKOCHCTEMaX,
aHTPOIMOTEHHBIX U3MEHEHHUM B SKOCUCTEMAaxX CBOEU MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

YyMEHUE TPUMEHATHh TIOJYyYCHHBIC 3HAHUS JUIsi OOBACHEHHS] OMOJOTHYECKHUX
MIPOIIECCOB U SIBJICHUM, JIJIs1 IPUHATHS MPAKTUUECKUX PEIICHUN B TTOBCEAHEBHOM KU3HU C
HeNblo oOecreyeHus: Oe30MaCHOCTH CBOETO 3/I0POBbS M 3/I0POBbsl OKPY KAIOIIMX JIIOJIEH,
COONIO/IEHUsT HOPM TPAMOTHOTO TIOBEICHHUS B OKPYKAMOIICH MPHUPOIHOM cpene,
MOHMMaHUE HEOOXOANMMOCTH UCIOJIb30BaHUS TOCTHXKEHUM COBPEMEHHOW OUOIOTHU IS
PaIMOHAIBHOTO MTPUPOIOTIOIH30BAHNUS;

YyMEHHE peliaTh 3JEMEHTapHbIC OWOJOTUYECKHE 3aadl, COCTABJISATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dSKOCUCTEMaX (1IeMU MUTaHUs);

YMEHUE BBINOIHATH JAOOPATOPHBIE U MPAKTUUYECKUE pabOThI, COOIOAATH MTpaBuia
pu paboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHWE  KPHUTHYECKH  OIICHMBATh W  HMHTEPIPETUPOBATh  WHEOOPMAIHIO
OMOJIOTHYECKOTO COJMIEpP KaHMs, BKJIIOYAIONTYIO TICEBJOHAYYHBIC 3HAHWS W3 Pa3IMYHBIX
HMCTOYHUKOB (CpelicTBa MaccoBO HHGPOPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuabl),
paccMaTpuBaTh TII00ATBHBIE YKOJOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, ()OPMUPOBATH
M0 OTHOIIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

yMEHHUE C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJOTUYECKYI0O MH(POPMAIIMIO U3 HECKOJBKHUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.
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COILEPKAHHUE YYEBHOI'O IPEIAMETA

10 KJIACC

Tema 1. Buojsiorusi kKak Hayka

buonoruss kak Hayka. CBA3b OHMOJOTMM C OOILIECTBEHHBIMU, TEXHUYECKUMHU
U PYTMMH €CTECTBEHHBIMH HayKamH, GUiIocopue, STUKON, ICTETUKON U mpaBoM. Poiib
Oouonorun B (HOPMHUPOBAHMM COBPEMEHHOW Hay4yHOM KapTuHbl wmupa. Cucrema
OMOJIOTMUECKUX HAYK.

Meroapl MO3HAHMS KUBOM NPUPOAbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONUCAHUE,
u3MepeHue, KiaccupuKkaius, MoJICTHPOBaHIEe, CTATUCTUYECKass 00pabOTKa JaHHBIX).

emoncmpavuu:
llopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbios, /x. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TIO3HAHUS )KUBOW TIPUPOJIBD.

Jlabopamophule u npakmuyueckue padoomol:
ITpakTudeckas padora Ne 1. «lcroap30BaHne pa3IMYHBIX METOJIOB IIPH M3yYCHUHU
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U HX OPraHU3AIUs

XKupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus: Ouosioruu. OTiaudue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CgoiicTBa OmocucTeM U UX pa3zHooOpazue. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIDHBIN, KIJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTreOLIeHOTHYECKUI), OMOChHEpPHBI.

Jemoncmpayuu:

Tabauywl u cxemol: « OCHOBHBIE IPU3HAKU KUZHI», « Y POBHU OpTaHU3AINH KUBOU
IPUPOJIBDY.

Obopyodosanue: Mmoaenb moJiekyibl JJHK.

Tema 3. XuMnuyeckuii cOCTaB U CTPOEHHE KIETKH

XUMHAYECKHM COCTaB KIETKA. XUMHYECKHE DJIEMEHTBI: MAaKPOAIJIEMEHTHI,
MHUKPO3JIEMEHTBI. Boia 1 MuHEpabHBIE BELIECTBA.

@yHKIMY BOABI U MUHEPAJIbHBIX BELIECTB B KIIeTKe. [loanep:xanue ocMOTUYECKOTO
OanaHca.

benku. CoctaB u crpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3aMeHnMble W 3aMEHHMMbIE AMHUHOKHUCIOTHI. AMMHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYphl OEITKOBOM MOJIEKYJIbI (MIEpBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHe CBOMCTBa OeskoB. buonornueckue PyHKIMU OEIKOB.

®epMeHThl — OuonOrHYeckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM
HEeHTp, cyocTpatHas creuuduunocts. Kodepmentsl. Butamunbl. Otinnuus GpepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aTOpPOB.
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VYrneBonpl: MOHOcaxapuibl (IJHOKO3a, pub03a M Je30KCHpr003a), Aucaxapuibl
(caxapo3a, JIakT03a) U Mojaucaxapuabl (Kpaxmall, TIMKOTeH, 1eJUTI0103a). buonoruueckue
(GyHKLIHU yTIIEBOOB.

Jlvmuapt: Tpurnunepuasl, Gochomumnuabl, crepounsl. [ mapodunbHO-THAPOHOOHBIC
cBorictBa. buonormdeckue dyHkuun aunuaoB. CpaBHEHHE YTIIEBOJOB, OCITKOB U
JIUTIAJIOB KaK UICTOYHUKOB SHEPTUHU.

Hyxneunnossie kucnotel: JIHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenue u ¢pynkuuu JHK. Crpoenne u ¢pynkuuu PHK. Buner PHK. ATO:
CTpO€HUE U (DYHKIIUH.

[utonorus — Hayka o kieTke. KineTtounas Teopust — npuMep B3aUMOICUCTBUS UIEH
1 (aKTOB B HAYYHOM MO3HAHUHU. METO bl U3yUEHUS KIICTKH.

Krnerka kak nenoctHast »kuBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
HapykHass memOpana, mojekyinbl JIHK kak remermyeckuil ammapar, cucreMa CHHTE3a
Oenxa.

Tunel KJIETOK: dyKapuoTHuecKass U npokapuoruueckas. OCOOEHHOCTH CTPOEHUs
MpoKapuoTHUYECKOU KiIeTku. KieroyHas crenka Oaktepuid. CTpoeHHE 3yKapUOTUUYECKOM
kJeTkr. OCHOBHBIE OTIIUYUS PACTUTEILHOM, >)KUBOTHON U TPUOHOM KJIETKHU.

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, HX
¢ynkuuu. Ilna3zmarnueckas memOpaHa, ee cBoicTBa W (yHkuuu. Lluromnaszma u ee
opranounbl. OmpHomemOpanHbie opraHouasl kietku: OIIC, ammapatr [Nombmxw,
au30CcOMbl.  [lolyaBTOHOMHBIE  OpraHOWABI  KJIETKU: MHUTOXOHIPHUHU, TUIACTHUJIBI.
[TpoucxoxieHre MUTOXOHAPUM U iacTua. Bunasl minactua. HememOpaHHbie OpraHOUIbI
KJIETKH: PUOOCOMBI, KJIIETOYHBIA IEHTP, LEHTPUOJU, PECHUYKH, KIyTUKH. DyHKIHUU
OpraHouJI0B KJIETKU. BritoueHus.

SAnpo — perynsaropubii meHTp kieTku. CTpoeHue siapa: sijaepHas 000J0uKa,
KapuoIlUia3Ma, XpOMATHH, SAPHIIITKO. XPOMOCOMBI.

TpaHCOpT BEIMIECTB B KIIETKE.

Hemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBanun, M. Illneitnen, P. Bupxos,
Hx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K.M. bap.

Huacpammor: «Pacnipenenenne XUMUYECKUX DSJIEMEHTOB B HEKHBOW INPUPOIE,

«Pacripenenenre XMMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEH.

Tabnuywi u cxemol:  «llepuoamueckas TadIuIa

XUMHYECKHUX 3JICMECHTOB,

«CTpoeHne MoyeKysbl Bonbl», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYIIbI

OeJkay,

«Ctpoenue pepmentarn, «Hyknennonsie kuciotel. JJHK», «Ctpoenne MoaeKyibl

ATDy,

«CTpoeHHE DYKapHOTHYECKON KIeTKu», «CTpoeHHE >KUBOTHOW KJIICTKWY,

«CTtpoeHue pacTtuTenbHOM  KIeTkn», «CTpoeHHEe NPOKAPUOTUYECKON  KIIETKH,
«CTpoeHue sapa KIeTKn», « YTIIeBOIAbDY, «JIumuasn.

Obopyodosanue: CBETOBOM MHKPOCKON, O0OpyIOBaHHE Jisi TPOBEACHUS
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HAOMIOJICHUI, W3MEPEHHH, JKCHEPUMEHTOB, MHKpPONpEenapaTbl  pacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUAIBbHBIX KJIETOK.
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Jlabopamopnuvie u npakmuyueckue pabomul:

Jlaboparopnas pabota Ne 1. «M3ydyeHune KaTaauTUYECKOW aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTajlasbl).

JlabopatopHas padota Ne 2. «M3ydeHue CTpOCHHS KJIETOK PaCTCHHH, KUBOTHBIX
U OaKkTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax U UX OMHCAHUECH.

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

OOMeH BemiecTB, WIM METa0o0Ju3M. ACCUMWIALMS (IUIACTUYECKU OOMEH) U
TUCCUMWISIIUA  (PHEpPreTUYeCKuii O0OMEH) — JBE€ CTOPOHBI €IMHOTO IMpolecca
Merabonmm3ma. Poyib 3aKOHOB COXpaHEHHsS BEIIECTB W JHEPTMM B TOHUMAaHUU
MeTaboIr3Ma.

Tumnbl oOMeHa BemiecTB: aBTOTPOPHBIM U TereporpodHbiii. Poib dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALIEHUU YJHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TemMHoBasi ¢aspl (poTocunresa. Peakuunu dorocuHTesa.
D¢ dextuBHOCTL (hoTOCHMHTE3a. 3HaUeHUE (POTOCHMHTE3a ISl KU3HU Ha 3emiie. Biusinue
yCIOBUM cpenbpl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIMIEHUS €T0 MNPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHHUIA.

XeMoCcHHTE3. XeMOCUHTE3UPYIONINE OaKTEPUH. 3HAUCHHE XEMOCHUHTE3a JJIsl )KU3HU
Ha 3eMiIe.

OHepreTuueckuii oOMEH B KJeTke.  PaciiersieHue BeUIECTB, BBIJICTICHUE U
aKKyMYJMpPOBAHHE SHEPrUM B KIETKE. JTalbl 3HEPreTHYECKoro obmeHa. I nukonwus.
bpoxenne u ero Buabl. KHCIOpPOJHOE OKHUCIEHWE, WIH KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunupoBanue. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuyHoro cuntesa. I'enernyeckas uHpopmanms u JJHK. Peanuzanus
reHeTudecko uHpoOpManuu B KJIeTKe. [‘e€HeTMYecKud KO H €ro CBOWMCTBA.
Tpanckpuniusi — Marpuunbii cuHTe3 PHK. Tpancnusius — OuocunTe3 Oenka. DTarmbl
TpaHcisiu. KonupoBanue aMmuHokucnot. Poiabs pubocom B OnocuHTe3e Oenka.

Hexnerounsie ¢Gopmbl KM3HM — BUPYCHl. VICTOpUST OTKpBITHUS BUPYCOB
(A.H. HWpanoBckuit). OCOOEHHOCTH CTPOEHMS M JKM3HEHHBI I[HMKI BUPYCOB.
bakrepuodaru. bonesnun pacteHuii, KUBOTHBIX M UEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc wnmmyHonedunmra uyenoBeka (BUY) — Bo3Oymutens CIIMJla. OOGpartnas
TPAHCKPUMIUs, peBepTa3a U uHTerpasa. [lpodunakTuka pacnpocTpaHEHUs] BUPYCHBIX
3a00JICBaHUI.

Jemoncmpayuu:
Ilopmpemwi: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupszes.
Tabnuyvr u cxemvi: «Tumbl mWTaHuUS», «MeTadbom3my, «MUTOXOHAPHUDY,

«JHepreTuYecKui o0OMeH», «Xmoporutact», «DOTOCUHTE3Y,
«CtpoeHue JIHK»,
«Ctpoenue u (yHKIIMOHMpOBaHUE TeHa», «CuHTE3 Oenka», «['eHeTmueckuit
KO,
«Bupycs, «baxtepuodarmy, «Ctpoenue 51
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YKU3HECHHBIN LK BUpYCa CIINda,
oaktepuodaray, «Pemmukarus JJTHK».
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Obopyoosanue: moaenu-anmukanuu «Yaoenue JJHK u Tpanckpurmsy,
«buocunTes 6enka», «CTpoeHue KIETKN», Moaelb cTpyKTypsl JIHK.

Tema 5. PasMHoOkeHNe U HHANBUIYAJIbHOE PAa3BUTHE OPraHN3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTku. MaTepdasa u mutos. [Iponeccsl,
nporekatoume B uHTepdaze. Permkanus — peakuus Matpuudoro cunresa JJHK.
Crtpoennie XpoMocoM. XPOMOCOMHBI Ha0Op — KapUOTHUTI. JIMIITOMAHBINA U TaIlUIOWTHBIA
XpoMocoMHbIe Habopbl.  XpomaTunabl. LluTonorumueckne OCHOBBI Pa3MHOXKEHUS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenue knetkn — Muto3. Craaun murtosa. [Iponeccel, mpoucxoasume Ha pa3HbIX
CTaIUIX MUTO3a. bBOIOrMYecKuil CMBICII MUTO3a.

[Iporpammupyemasi rudesb KIETKH — arloITo3.

@opMbI pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe W MojoBoe. Buawsl Oecrnosioro
Pa3MHOXKEHUA:  JCJICHWE  HaJABOE, [OYKOBAHME OJIHO- ©  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUEe, BEreTaTMBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KJIOHHPOBAHME
OpPraHU3MOB, €r0 3HAUEHHE JIJISl CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €0 OTINYMS OT OECIIONOTO.

Meiioz. Craguu wMenoza. IIponeccel, Hpoucxoisdliue Ha CTaausIX Meiosa.
[ToBenenne xpomocom B Meio3e. KpoccuHroBep. bHOTOrMYeCcKuid CMBICT W 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJOBBIX KJIETOK Y >KMBOTHBIX. [lojOBBIE
JKeJe3bl: CEMEHHUKH U SIMYHUKU. OOpa3oBaHUE M Pa3BUTUE MOJIOBBIX KJIETOK — TaMeT
(ciepmaTo30oui, SANILIEKIETKAa) — crepmaroreHe3 u ooreHe3d. OCOOEHHOCTH CTPOEHHUS
ANIEKJIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Dtanmbl SMOPHOHAIBHOTO PA3BUTUS Y TO3BOHOYHBIX >KHMBOTHBIX:
npoOieHue, racTpyiisiuus, opraHoreHe3. IloctamOpuoHanbHOE pa3BuTue. TUIBI
MOCTAMOPUOHATBLHOTO Pa3BUTHSL: MPSIMOE, HEMPsMOe (JIMUMHOYHOE). BiusiHue cpenpl Ha
pa3BUTHE OPraHU3MOB, (haKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct n pa3zButue pacrenunii. OHTOreHe3 IBETKOBOTO PACTEHUA: CTPOCHHUE CEMEHHU,
CTaJIuy Pa3BUTHAL.

Jemoncmpayuu:
Tabnuyvst u cxemwvl. «DOpPMBI  Pa3MHOXKEHHUSI OpraHuU3MOBY», «JlBolHOE
OIJIOZIOTBOPEHHUE Y IIBETKOBBIX PACTEHUI», «BereraTuBHOE Pa3MHOXKECHHUE PACTCHUID,

«Jlenenune kietku Oakrtepuity, «CTpoeHuE TOJNOBBIX KJIETOK», «CTpoeHue
XPOMOCOMBD»,

«Knerounbi mukm», «Pemmkanus JHK», «Mwuto3z», «Menosy, «lIpsamoe u
HENpsAMOE pa3BuTue», «l'aMeTroreHe3 y MIIEKONMHUTAIONIMX M 4eloBeKka», «OCHOBHBIC
CTaJuH OHTOTCHE3a».

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenaparhl «CriepMaTo30u1bl
MJICKOIIUTAIOIIETOY», <« SlilekneTka MIleKonuraromero», «Kapuokunes B KieTkax
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KOpElIKa JyKa», MarHuTHas MOJENb-anIuimkanus «JleieHne KIeTKW», MOJEIb
JAHK, monens meTada3zHoit XpOMOCOMBI.

Jlabopamopnuie u npakmuueckue paoomol:

Jlabopatopnas pabora Ne 3. «HabnrogeHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIpEIapaTaxy.

JlaboparopHas pabota Ne 4. «/3yueHune CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax.

Tema 6. HaciencTBEHHOCTh M HI3MEHYUBOCTH OPraHM3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi pa3zButvs reHeTuku. Ponb nuromoruun
¥ SMOpPHOJIOTUU B CTAHOBJICHUH I'€HETUKH. BKilag poccuiickux 1 3apyOeKHbIX YYEHBIX B
pa3BUTHE TEHETUKH. MeToabl TEHETHKH (THOPUIIONOTHYECKUM, ITMTOINeHETHYECKUH,
MOJIEKYJISIpHO-TeHeTHYeCKUil). (OCHOBHbIE T'€HETHMYECKHWE TOHATUA. | eHeThueckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUsI TPU3HAKOB, YCTaHOBJIEHHbIE [. MeHuenem.
MonorubpuHoe ckpenmBanue. 3aKoH €IMHOOO0pa3usi THOPHUAOB MEPBOr0 MOKOJICHUS.
[IpaBwiio TOMUHHPOBAHUS. 3aKOH PACIICIUICHUSI MPU3HAKOB. [ MIIOTE3a YUCTOTHI raMeT.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JHuruOpuaHoe ckpeuBaHue. 3aKOH HE3aBHCHUMOTO HACJIEIOBAaHUS IMPU3HAKOB.
[{uToreHeTHYEeCKUE  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBaHUA.  AHAJIM3UPYIOIIEE
ckpenuBanue. lcnonb30BaHWE aHANM3UPYIOMIETO CKPENIMBAHUS IS ONPEACIICHUS
reHOTHIa 0Co0u.

CuermsieHHOe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana no cuenjieHHOMY
HaCJIEIOBAaHUIO TeHOB. HapyieHne cuerieHust FTeHOB B PE3YJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHAas TEOpHS HACJIEACTBEHHOCTHU. | €eHETUUECKUE KAPTHI.

I'enetnka mnoma. XpOMOCOMHOE ONpEIeNICHUE Moyia. AYTOCOMBI U TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHble oprann3Mbl. HacnmenoBanvue nmpusHaKkos,
CLETUIEHHBIX C ITOJIOM.

N3meHnunBOCTh. BHbl M3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAasA. Poiib
cpenbl B HEHACJIEICTBEHHOW M3MEHYMBOCTH. XapaKTEPUCTHKAa MOJIU(DUKAITMOHHON
M3MEHUMBOCTH. BapuanmoHHBIA psAx W BapualMoHHas KpuBas. Hopma peakuumn
npu3Haka. KonuuecTBeHHbIE U KaU€CTBEHHBIE TPU3HAKUA U UX HOpMa peakunu. CBoilcTBa
MOU(DUKAITMOHHON U3MEHUYHNBOCTH.

HacnenctBennasi, wiM TEHOTHUIWYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Melo3 U MoJ0BOM MpoLEecC — OCHOBA KOMOMHATUBHON M3MEHYMBOCTH.
MyTtanuonHass u3MeHYuBOCTh. Kraccudukammss MyTanmii: TeHHBIE, XPOMOCOMHEIE,
reHoMHble. Yactrota u nOpuyuHBl MyTauuid. MyTtareHHble  (aKTOpbl.  3aKOH
TOMOJIOTMYECKUX PSAZ0OB B HACIEACTBEHHOU n3MeHunBocTy H.M. BaBuiiosa.

BuesnepHnas HaclieICTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/Ibl TEHETHKU YETIOBEKA!
reHeaJlornuecKuii, OJTIM3HEIOBbIN, ITMTOTEHETUYECKUN, OMOXUMUYECKUNA, MOJIEKYJIIPHO-
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reHetnyeckuii. COBpEMEHHOE  ONpEeNeNIeHHEe TEeHOTHUMA:  IOJHOT€HOMHOE
CEeKBEHHpPOBaHME, TE€HOTUIIUPOBaHHE, B TOM uHciae ¢ mnomoulpto [II[P-ananm3a.
HacnenctBenHble 3a001eBaHus yeloBeKa: reHHble 00J1e3HU, 00JIE3HU ¢ HACIEICTBEHHOM
IpeapacioIOKEHHOCTbIO, XPOMOCOMHbBIE Oone3Hu. ComMaTH4YecKue W TeHEpaTHUBHBIC
myTtauud. CTBOJIOBBIE KJIETKU. [IpHHIMIIBI 310pOBOTO 00pa3za KH3HHU, AUATHOCTHUKH,
npoQUIAKTUKA W JIGYECHUS  TEHEeTHYEeCKHMX  Oone3Hed. MenuKo-TeHeTUYEeCKOe
KOHCYJIbTUPOBaHUE. 3HAUYEHUE MEIUIIMHCKOW T'€HETUKU B MPENOTBPALLIECHUU U JICYECHUU
TeHETUYECKUX 3a00JIeBaHUM YelloBeKa.

Jemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ge @Ppus, C.C. YeTBepHUKOB,
H.B. Tumodeer-Pecorckuii, H.M. Bapuios.

Tabauyvl u cxemvl: «MOHOTHUOPUIHOE CKPEIIMBAHME M €T0 IUTOTCHETUYECKas
OCHOBa», «3aKOH PAaCILICIUICHUS M €ro IUTOr€HETHYECKAas OCHOBa», «3aKOH YHCTOTHI
rameT», «uruOpuaHoe ckpemmBanuey, «lluTomornueckue OCHOBBI JTUTHOPUIHOTO
CKpeumBanusay, «Menosy», «BzaumonencTere auiesibHbIX T€HOBY, «I €HeTUUEeCKHUE KapThl
pacTeHuil, JKMBOTHBIX M  4eJOBEKa», «l'eHeTnka moja», «3aKOHOMEPHOCTH
HACJIEJIOBAaHUsI, CUEILUIEHHOTO C MOJIOM», «KapruOTHUIIbl YeIoBeKa U KMBOTHBIX», «Buabl
U3MEHUMBOCTH», «MoaudukanronHas u3MEeHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

Obopyoosanue: Moaenu-amaukanuu «MOHOTHOPUTHOE  CKPEUIUBAHUEY,

«Henonnoe nomuHupoBanuey, «JurnbpunHoe ckpemmBanue», «llepexpect
XpPOMOCOM», MHKPOCKON M MUKpompenapar «Jlpozoduia» (Hopma, myTanuud (QopMbI
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

Jlabopamopnvie u npakmuueckue padoomol:

JlaGoparopnas pabGora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTHOPUIHOTO
U TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpPOIIpENapaTax».

Jlaboparoprnas paborta Ne 6. «M3yueHue MOAM(PUKAIMMOHHONW W3MEHUYHBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOWD.

JlabopatopHass pabota Ne /. «AHanu3 MyTauui y Apo30(uiabl Ha TOTOBBIX
MUKpOIpenaparax».

[IpakTuueckas padota Ne 2. «CocTaBieHre 1 aHaIU3 POJIOCIIOBHBIX YEIOBEKaY.

Tema /. Cesiekniusi oprann3mMoB. OCHOBbI OHOTEXHOJIOTUH

Cenekuys Kak HayKa U Ipolecc. 3apoKIEHUE CEIEKINN U JOMECTUKALUA. Y YeHUE
H./. BaBuioBa 0 LIEHTpax MPOUCXOXKACHUS U MHOTO00pa3usi KyJbTYpPHBIX PacCTEHUH.
L{eHTpbI TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAA, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBbIi M HMHAWBHUIYaAIbHBI OTOOPHI
B CEJNEKUMM PACTEHUW U JKUBOTHBIX. OIEHKAa JKCTephepa. bIM3KOpOACTBEHHOE
CKpeuuBanue — MHOpuauHr. Yucraa nunusa. CKpenyBaHue YUCThIX JuHUM. ['eteposuc,
win rudpuaHas cuina. HepoacTBeHHoe ckpemuBaHue — aytopuausr. OTnaneHHas
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rubpuauzanmss M ee ycnexu. VCKycCTBEHHBIM MyTareHe3 U IOJydYeHue
NOJIUIIIONI0B. JIOCTHKEHUS CeNEKIIMU PACTEHUH, )KUBOTHBIX M MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib IpoU3BOACTBA. | €HHASI MHKEHEPHUS. DTallbl CO3JaHuUs
pekomOunantHoit JIHK wu Tpancrennbix opranusmoB. Kiierounas wuHXeHepus.
Krnerounble KynbTypbl. MUKpOKIOHAIIBHOE pa3MHOXeHue pacteHuid. Kiionupopanue
BBICOKONPOAYKTUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U
strudeckue npoodiemsl. MO — reHeTHUeCKH MOIU(PUIIMIPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemwi: H.W. BaBunos, U.B. Muuypum, I'.J1. Kapneuenko, M.®. MIBaHOB.

Tabauywl u cxemwl: KapTa «LIeHTpBI IPOUCXOKIEHUS 1 MHOTO00pa3Hsl KyJIbTYPHBIX
pacrenuii», «llopompl noMamHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTEHUN»,

«Otnanennas rubpuanzanus», «Padoter akanemuka M.®. UBanosay,
«ITomummonmusy,

«O0OBEKTBI OHMOTEXHOJIOT N, «Knerounsie
KYJIBTYpbI n KJIIOHUPOBAHUEY,

«KoHcTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOM.
Obopyoosanue.: MyJSKA TUIOJOB U KOPHETUIOAOB JUKUX (POPM M KYJIBTYpPHBIX
COpPTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHBIE PACTCHUS.

Jlabopamopnuie u npakmuyueckue padoomol:

Oxckypeust «OCHOBHBIE METOJIBI M JIOCTHXKEHHS CEJICKIIMU PACTEHUM U KUBOTHBIX
(Ha CENIeKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOHMCIBITATEIbHBIN y4YacTOK, B
TEIUIMYHOE X035HUCTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYUHOTO LICHTPA).

11  KJIACC
1 4ac B HeJIeNo0, Bcero 34 yaca, U3 HUX 2 9aca — pe3epBHOE BpeMsI.

Tema 1. DBosTronIMOHHASA OMOJIOTUSA

IIpenmnocbuikn BO3HUKHOBEHHMS 3BOJIIOUMOHHOM TEOPUH. DBOJIIOLMOHHAS TEOPHS
U ee MecTo B Ouonoruu. BnusHue 3BONIOLIMOHHOW TEOpPUM Ha Pa3BUTHE OHOJIOTHH
U IPYTHUX HayK.

CBugerenscTBa  3BOJIIOUMU.  [la€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
NOSIBJIGHUS BUAOB B  TMAJCOHTOJOTMYECKOM  JICTONHMCH, MEpexXoaHble  (HOpMBI.
buoreorpaguyeckue: cxoncTBO U paznuuue GayH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHEe: CXOJACTBA M Pa3lIWyusi SMOPHUOHOB pAa3HBIX BHJOB
N03BOHOYHBIX.  CpaBHHUTENBPHO-AHATOMHYECKHE:  T'OMOJIOTMYHBIE,  AHAJIOTUYHBIE,
pYyIAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJNEKYJISPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX IMyTeH Yy Bcex
OpraHu3MOB.

OpomonnonHas teopust Y. J{apsuna. [Ipennocbuiky BOSHUKHOBEHUS JapBUHA3MA.
JIBwKylie cujbl 3BOJOUMU BUAOB MO J[lapBuHy (M30BITOYHOE pa3MHOKEHHUE MPH
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OTPaHMYEHHOCTH  PECypcoB,  HEONpeAeNieHHas  W3MEHYMBOCTh,  Oopnba  3a
CYIIIECTBOBaHHE, €CTECTBEHHBIA OTOOD).
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Cunrernueckas teopus 3osonnu (CTO) u ee 0OCHOBHbBIE TOJIOKEHUS.
Muxkpossosrorus. [lomymnsanus kak eAMHUIA BUAA U 3BOJIIOLMH.

JIBukytue cuibl ((hakTOpbl) BOJIIOIUMU BUIOB B IpHUpoie. MyTallMOHHBIN mporece
¥ KOMOMHATHBHAsA U3MEHUYMUBOCTH. [lonynsaunonHblie BOIHBI U Apelid reHos. M3omsauus u
MUTPALIASL.

EctecTBennsIit 0TOOp — HaNpaBsAoMui GakTop 3BOIOLKH. DOPMBI €CTECTBEHHOTO
otOopa.

[IpucnocoOaeHHOCT,  OpPraHM3MOB Kak  pe3ysibTarT HBoyouuu. [Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U HANOATANTALIUH.

Bun u Bunoo6pazosanue. Kputepuu Buma. OcHOBHBIE (OPMBI BU00Opa30BaHUS:
reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomorusi.  PopMbl  3BONMIONMU:  (pUileTHYECKas,  JIUBEPreHTHasd,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOIOIUY.

[IpoucxoxneHne OT HeCNeUHAIU3UPOBAaHHBIX TpenkoB. [Iporpeccupyromas
crenuanu3anys. AJanTUBHAS paguanus.

Hemoncmpavuu:

llopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. Bap,
2. I'ekkenp, @. Mromnep, A.H. CeBepros.

Tabnuyer u cxemwl: «Pa3BuUTHE OpPraHUYECKOTO MHUpPa Ha 3eMie», «3apObIIin
MO3BOHOYHBIX JKUBOTHBIX», «ApXEONTEPUKC», «DopMbl OOPHOBI 3a CYIIECTBOBAHUEY,

«EctectBeHHbIN 0TOOPY», «MHOr000Opa3ue copToB pacTeHuin», « MHOrooopasue

MOPO/T dKUBOTHBIX, «lonmynsimum»,  «MyTallMOHHAasT ~ U3MEHYUBOCTBY,
«ApoMopdo3bI»,
«Mnnoanantanuuy, «OO0mas aereHepanus», «JBKyLIMe CUITbI SBOJIOLUNY,
«Kapra- cxema Mapupyrta nyremwectus Y. apBunHay,
«boprba  3a CYILIECTBOBAHUEY,
«IIprcnoco6IeHHOCTh OpraHU3MOBY, «I"eorpaduueckoe
BUJI000pa30BaHUEY,

«IKOJIOTHYECKOE BUI000PA30BAHUEY.

Obopyoosanue. KOIJIEKIIUSI HACEKOMBIX C PA3IMYHBIMH THUIIAMH OKPACKH, Ha0Op
IJIOJIOB U CeMsH, KOoJuteKius «[IpuMepsl 3alUTHBIX MPUCIOCOOICHUN y KUBOTHBIX),
Mozenb «OCHOBHbIE HAMpaBIICHUS DJBOJIOIUN», O0beMHas wMonaenb «CTpoeHue
TOJIOBHOT'O MO3Tra TO3BOHOYHBIX.

buoreorpaduyeckas kapra mupa, KoueKius «@opMbl COXPaHHOCTH HCKOTIAEMBIX
JKUBOTHBIX M pacTeHU», Mojenb ammiukanus «llepekpect XpomMocomy, BIIaKHbBIC
npenapathl «Pa3BuTHe HacekoMoro», «Pa3BuTue nsArymiKu», MUKpPOIpEnapar

«/Ipo3oduna» (Hopma, MyTaruu GOpMbI KPBLTEEB U OKPACKH TEJIA).

Jlabopamopnule u npakmuyeckue pabomol:
Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB MO MOPQPOIOTHIECKOMY
KPUTEPUION.
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JlaGoparopnas pabora Ne 2. «Onucanue mpuCIOCOOJEHHOCTH OpPraHu3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay.
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Tema 2. Bo3HUKHOBEeHUe U Pa3BUTHeE )KU3HU Ha 3eMmuie

JloHaydHble TIPEACTABICHHUS O 3apOKICHUM JKM3HU. HaydHble TUIIOTE3BI
BO3HMKHOBEHUS XU3HMU Ha 3emiie: a0MOreHe3 M MaHCIepMUsd. XHUMHUYECKasl 3BOJIOLIHS.
AOGHOTeHHBIN CHHTE3 OPTraHMYECKHX BEIIECTB U3 HEOPTraHMUYECKUX. JKCIIEPUMEHTAIBLHOE
MOATBEPKICHUE XUMUYECKOM 3BoIOIMKU. HavanbHbie 3Tanbl OMOJIOrH4eCKOM BOJTIOIHH.
['mnoreza PHK-mupa. ®dopmupoBaHne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
npoTokieTku. [IepBoie KIeTkH U ux 3BoJironusa. @opMUpoBaHKE OCHOBHBIX TPYIII KUBBIX
OpPTraHU3MOB.

Pa3zgutne xu3Hm Ha 3emue mo spam U nepuoaam. Karapxeil. Apxelickas
U npoTepo3oiickas 3pswl. [laneo3oiickas 3pa U ee Nepuojibl: KEeMOPUNUCKUHN, OPAOBUKCKHUIA,
CHJIYPUHCKHM, JEBOHCKHUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o030iicKas 3pa U €€ EPUOAbl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kalino3olickas 3pa U ee nepuopl: MaJeOreHOBbIN, HEOT€HOBBIN, AaHTPOIIOTCHOBBIM.

XapakTepucTHKa  KJIMMara M TeO0JOrM4eckux npoueccoB. (OCHOBHBIE 3Talbl
HBOJIIOLIMU PACTUTEIBHOIO U KUBOTHOTO MHpa. ApoMop(d03bl Y paCTeHUMN U )KUBOTHBIX.

[losiBeHue, pacuBET U BBIMUPAHUE TPy )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOr0 MHpa Kak OTpakeHHEe HBOMOUMHA. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIIBI OPTaHU3MOB.

OBoyonysA 4YenoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npencTaBieHHAN
O MPOUCXOKJICHUM 4YeJIOBEeKa. MeTonbl n3yueHuns antpororenesa. CxoacTBa U pa3Indns
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHUECKOE TOJIOKEHNE YETIOBEKA.

JBuxymue cuibl ((pakTopbl) aHTponoreHe3a. HaciencTtBeHHas H3MEHYMBOCTh
U eCTeCTBEHHbI 0TOOp. OOIIeCTBEHHBI 00pa3 >KU3HU, U3TOTOBJICHUE OPYAHMM Tpyla,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAIONMUTEKH, UYesoBek
yMenbii, YemoBek mnpsaMmoxoasuui, YenoBek HeaHAEPTAIbCKANM, UeTOBEK pa3yMHBIN.
Haxonky mckomaeMbIX OCTAaTKOB, BpeMsl CYyIIECTBOBaHHS, 00JACTh pacHpOCTpaHEHUs,
00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONeOuHas (€Bpa3uiickas),
HErpo-aBCTpaJIOUHAs (PKBAaTOpUalibHAsA), MOHTOJIOMIHAS (Aa3MaTCKO-aMEpPUKAHCKAas).
UepTbl 1OpUCHOCOOJICHHOCTH TMPEACTABUTENECH UYENOBEYECKMX pac K  YCIOBHSIM
cyuiectBoBaHus. EMMHCTBO uenoBeueckux pac. Kpurnka pacusma.

Jemoncmpayuu:
Ilopmpemuwi: ®©. Penn, JI. [Tactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.
Tabnuyvt u cxemovl: «Bo3aukHOBeHHEe CONHEYHOM CHCTEMBD», «Pa3BuTHE

OpPraHUYEeCKOro mupa»,  «PactutenbHas  kietka», — «KuBOTHas ~ KJETKay,
«IIpokapuoruueckas KJIETKa», «CoBpeMeHHas cucrema
OpraHUYECKOTO MHUpay,

«CpaBHEHHE aHATOMHYECKHUX YEPT CTPOCHUS YEJIOBEKA U YEITOBEKOOOPa3HBIX
00e3bIHY,

«OCHOBHBIEC MECTa MAJICOHTOJIOTHYECKUX HAXOOK MPEIKOB COBPEMEHHOTO
YeJI0BEKAY,
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«/lpeBHenmme O, «/lpeBHue moan», «IlepBbIe
COBPEMEHHBIC JHOJI»,

«Yenoseueckue pacbD.



27

Obopyoosanue.: mymnsiku «lIporucxoxaenne denoBeka» (OFOCTHI aBCTPAIONMUTEKA,
MUTEKAHTPONA, HEaHJEPTablla, KPOMAHBbOHIIA), CICMKH WM HM300paKeHHUs] KaMEHHBIX
opynui  TMepBOOBITHOTO  4YeloBeKa  (KaMHH-Yommepsl,  pyOuia,  ckpebia),
reoxpoHoyioruueckass Tabnuna, KoJulekuus «Dopmbl COXpPaHHOCTH HMCKOMAEMBbIX
YKUBOTHBIX U PACTECHUIN».

Jlabopamopnuie u npakmuueckue padoomol:

[Ipaktnueckass pabora Ne 1. «l3ydyeHune HCKOMAEMBIX OCTATKOB PACTEHUH U
YKUBOTHBIX B KOJUICKLIUSAX.

DKCKypcust « IBOMIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WIN KpaeBeAUYECKUN My3€eil).

Tema 3. Oprann3mbl H OKpY:KaloLIas cpena

OKOJIOTHsI KaK HayKa. 3aJadd M pasleibl 3KOJIOTMH. MeETonbl 3KOJOTMYECKHUX
UCCJIEI0BAHN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHWsT OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JyIIHAs,, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Okonornueckue  (aktopel.  Knmaccudukanuss — 3KojorMueckux — (aKTOpOB:
abuoTnyeckue, OMOTUYECKUE U aHTponoreHHsle. [leiicTBre skoornyeckux (GakTopoB Ha
OpTaHU3MBl.

AbGunotndeckue (QaxkTophl: CBET, TEMIIEpaTypa, BIAXHOCTb. POTONEpHOAU3M.
[TpucnocoGnenusi opraHu3MOB K AEHCTBUIO abuoTHYecKuX (hakTopoB. buonormyeckue
PUTMBIL.

buotnueckue daktopel. Buasl OHMOTHYECKMX B3aUMOJICHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, cuUMOMO3 u ero @opmel. [lapasutusMm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTHUPAHCTBO, HAXJCOHUYECTBO). AMEHCAJIU3M, HEUTPAIU3M.
3HaueHne OWOTHYECKHUX B3aUMOACWCTBUHA JUIs  CYyIIECTBOBAHUS OPIraHHW3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKH oMy Isiuun. OCHOBHBIE MTOKA3aTENN MOIYJISILIUU:
YUCJIEHHOCTb, IJIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YUCJICHHOCTHU MOMYJISILUN U €€ PETYJIALHS.

Jemoncmpayuu:

TIlopmpemuoi: A. T'ymGonbar, K.®. Pynse, O. ['ekkens.

Tabnuyvt u cxemwvi: xapta «llpupomnsie 30HBI 3emin», «Cpeabl OOUTaHUS
opranusmoB»,  «®ortonepuoauzm»,  «llonmymauum»,  «3aKOHOMEPHOCTH  pocTa
YUCJIEHHOCTHU MOMYJIAUUU UHPY30puu-Ty penbkny, «Iluiesbie nenum.

Jlabopamopnuie u npakmuyueckue padomol:

Jlabopatopnass pabora Ne 3. «Mopdomornueckiue OCOOCHHOCTH PaCTCHUMN
13 pa3HbIX MECT OOUTAHUS.

Jlabopatopuass pabora No 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KOJIeyca.
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[Ipaktuueckass padora Ne 2. «llomcyeT MIOTHOCTH TOMYJSIUUMN pa3HBIX BUIOB
paCTEHUIN.

Tema 4. Coo0111€CTBA M DKOJIOTHYECKHE CUCTEMBbI

CooOmectBo opranu3sMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBa,
IPOCTPaHCTBEHHAs, Tpoduueckas (mumieBas). Bunbi-nomunantel. Csizu B OHOLIEHO3E.

DkoJsoruueckue cucteMsol (3xocucTemsl). [loHsTHe 00 s3KOCKHCTEME M OMOTEOIIEHO3E.
OYHKITMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOMYIEHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopoT BeliecTB U MOTOK SHEPTUU B dKocucTeme. Tpoduueckue (MUIIeBbIe) YPOBHU
skocucteMbl. [lumiessie nenu u cetu. OCHOBHBIE MOKa3aTeId dKOCHUCTEMBI: OHoMacca,
MPOAYKIUSA. JKOJOTHYECKUE THUPAMHIBLI: TMPOAYKIMH, YHCICHHOCTH, OHWOMACCHI.
CBolicTBa 9KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIsIus, pazButue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DJKOCHUCTEMa XBOHHOTO
VI IIUPOKOJIUCTBEHHOTO Jieca.

AHTPONIOTEHHBIE DKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO0IKOCUCTEMBL.

buonoruueckoe u Xx034iCTBEHHOE 3HAUYEHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak (dakTop ycTOWYMBOCTH dkocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B.U. Bepuajackoro o ouocdepe. I'panutibl, coctaB u CTpyKTypa Orocdepsl.
Kupoe BemectBo M ero (yHkuuu. OcoOeHHOCTH Ouochepbl Kak ria00aIbHOM
’KocHcTeMBbI. /[[luHamMrueckoe paBHOBECHE U 00paTHas CBsA3b B Ouocdepe.

KpyroBopoTs! BeriecTB 1 OHOre€0XUMHUYECKHE IIUKIIBI 2IEMEHTOB (YIIIepoza, a30Ta).

3oHaBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBO B Omocdepe 3emin. AHTPONOTEHHBIE W3MEHEHUsT B Ouocdepe.

I'moGanpHbIE SKOJIOTHYECKHE TTPOOIECMBI.

CocymecTBoBaHe MPUPOJBI U yeioBedecTBa. CoxpaHeHne OMOpa3HOOOpa3us Kak
OCHOBa ycTOWYMBOCTH Onocdepbl. OCHOBA palMOHAIBHOTO YIPABIEHUS MPUPOIHBIMU
pecypcamu U UX MCTIONb30BaHue. JlOCTIKEeHNs OMOJIOTHH M OXpaHa MPUPO/IBL.

Hemoncmpayuu:

Ilopmpemwi: A J1. Tencnu, B.H. Cykaues, B.I. Bepnaackuii.

Tabauyvr u cxemwvl: «llumeBsie 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,

«IIpuponnsie cooOmiecTBa», «llenu mnuTaHus», «IKOJOrHYECKas MUPaAMUAY,

«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOIO Jecay», «bHoneHo3 BomoeMa», «ArpouneHo3», «lIpuMepHbie aHTPONOreHHbIE
BO3JCUCTBUS HA IpUpPOAY», «BaxkHeWlne WCTOYHUKM 3arpsA3HECHHUS BO3JyXa
U TPYHTOBBIX BOI», «llouBa — BakHelnas cocTaBistomas oOuocdeprb», «DakTopbl
nerpaganuu nouBy», «llapuukoBeiil a3pdexT», «DakTopbl palMOaKTUBHOTO 3arpsi3HEHUS
ounochepr», «Obmas crpykTypa 6uocdeps», «Pacrnpocrpanenue xu3au B brnocheper,

«O30HOBBII  3KpaH Ouocheps», «Kpyroopor yriepoma B Ouocdepe»,
«KpyroBopoT azora B npupoae».
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Obopyoosanue: Moaenb-anIIMKausa «TUMUYHBIE OWOIIEHO3BD», repbapuit

«PacTtutenbHble coobIIecTBay, KojuieKuun «buoieHos», « Bpenurenn BakHeUIInX
CETbCKOXO3SUCTBEHHBIX KYJIbTYyp», TepOdapui W KOJUICKIIMH PACTEHUH W JKUBOTHBIX,
MPUHAJICKAIME K PA3HBIM SKOJIOTUYECKAM TpymnIaM OAHOro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, n300pakKeHUs] OXpaHIEMbIX BUJIOB PACTCHUHN U )KUBOTHBIX.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O IPEIMETA

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
paszeiioB U TEM [IporpammHoOe conepkaHue
n/m 9acoB 00y4aromxcs

y4eOHOro npeamera

Tema 1. buoJsiorusi Kak Hayka

AKCIIEPUMEHT, OTMCaHNE,
U3MepeHue, Kinaccuduxanus,
MOJICTTUPOBAHHUE, CTATUCTHYECKAS
00paboTKa JTaHHBIX ).

1.1 | buomoruss B cucreme l buonorus kak Hayka. CBsizu 6uosnoruun | PackpsiBaTh comepxkaHue TEPMUHOB
HayK ¢ 00I11€CTBEHHBIMHU, TEXHUYECKUMU Y MIOHSITUN: HAYYHOE MUPOBO33PEHUE,
U JpPyrUMH €CTECTBEHHBIMHU HayKamu, HaydHasd KapThHa MHUpa, Hay4YHBIH MCTO/,
dbunocodueit, peaurueit, ITUKOM, TUII0TE34, Teopus, MCTO/BI
ACTETUKOM 1 mpaBoM. Posib Oronoruu UCCICTOBAHMA.
B D OPMUPOBAHUH COBPEMEHHOI HAYTHOIH XapakTepu3oBaTh OMOJOTHIO KaK HayKy,
€€ MECTO M POJIb CPEAU APYTUX
KapTuHbI MUpa. CucremMa OMOJTOTUYECKUX
€CTECTBEHHBIX HayK.
HayK.
[lepeuncnars pa3aesbl OMOJIOTHI
HCm :
%emo cmp au?{” C M B COOTBETCTBHE C OOBEKTAMHU H3yUCHHUS.
opmpemol: 1. Jlapsun, I. Mennens, HaspiBaTh BAKHEWILINE oTpaciau
H. K. Konbuos, Jix. Yorcon n ®. Kpuk. | gy onommecknx  smanmit 3a71a4H,
Tabnuywl u cxemwvi: «MeTObI TO3HAHUS crosme nepen 6uonorneii XXI B.
YKUBOU TIPUPOJIBI»
1.2 | MeTo/b! MO3HAHUS 1 MeTtoabl MMO3HAHUA KUBOU PackpeiBaTh copepxaHue TEPMHUHOB
JKMBOU TIPUPOIBI IPUPOJBI (mabmroneHue, Y TIOHATHUM: HAYYHBIM METOJ, METOJIbI

HCCJICIOBAHMS.

XapaxkTepu3oBaTh OCHOBHBIE METO/IbI
MO3HAHUS JKMBOW TIPUPOJIBI: HAOIIOICHUE,
AKCIIEPUMEHT, ONUCaHUE, U3MEPEHUE,
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Jemoncmpayuu:
Tabauyvr u cxemvl:
KUBOU TIPUPOIBI».
Jlabopamopnwie u
pabombol:
[IpakTuueckas padota Ne 1.
«/cnonp30BaHue pa3IUYHBIX METOIOB
MPU U3YUYECHUHN OMOJIOTHYECKUX
O00BEKTOBY

«MeTtopImo3HaHUS]

npakmuuecKue

KJ1accuQuKanus, MOJIETTMPOBAHUE,
cTaTucTuyeckas 00paboTKa JaHHBIX

Hror

O 9aCOB IIO0 TCMC

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosiornueckue
CHUCTEMBI, TPOIIECCHI
Y UX U3yYEHUE

1

XKusble cuctemsbl (OUOCUCTEMBI)
KaK MpeMeT U3yueHus OUOJIOTHH.
OTnu4ane KUBBIX CUCTEM

OT  HEOPraHWYECKOW  MIPUPOIBI.

CBoiictBa  OmocucteM H  HX
paszHooOpasue.
YpoBHH OpraHU3aIUH

OrocucTeM: MOJICKYJISIPHBIH,
OPTraHOUIHO-KJIETOYHBIMH,
OpraHU3MEHHbIM,
MOIYJISIIUOHHO-BUJIOBOU,
SKOCUCTEMHBIN
(OMOTEOIICHOTUYECKHI),
orochepHbIH.

Hayxku, nzydaroniyue 6uocucTeMsl

Ha PAa3HbIX YPOBHAX OpraHu3alivu.

PackpeiBaTh conmepkaHue TEPMHUHOB
U TIOHATHUI: cucTeMa, OMOoJI0rHuecKast
CUCTEMA, DJIEMEHTBI CHUCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOMCTBA JKUBBIX CHCTEM,
OOMEH BEILIECTB, Pa3MHOXKEHHUE, pPOCT,
pa3BUTHE, HAaCJIEICTBEHHOCTD,
U3MEHYHUBOCTb, pa3IpaxuMocCTh,
DHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OHocucTeM).
XapakTepu30oBaTh NPUHLHIIBI
OpraHu3aluu OHOCHUCTEM: OTKPBITOCTb,
BBICOKAs YIIOPSIAOYEHHOCTb,
CaMOPETYJISALNS, UEPAPXUYHOCTb.
IlepeuncnaTs yHUBEpPCAIbHBIE CBOMCTBA
JKABOTO: €IMHCTBO XUMMUYECKOTO

COCTaBa, Pa3APaKUMOCTh, JBIKECHUE,
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Jemoncmpayuu: roMeocTa3, pOCT H pPa3BUTHE,
Tabnuyer u  cxemvi: «OCHOBHBIE | HACIEACTBEHHOCTH, H3MEHUYHUBOCTD,
MpU3HAKU KU3HI, «YpoBHU | 3BOJIONUS (TTPUCTIOCOOJICHHE
OpraHu3allid  JKUBOM  MPUPOIB». | K HU3MEHSIOITUMCS YCIIOBHSIM).
Mopens monekyisl JJTHK [IpuBoauTh  TpUMEpPHl  OMOCUCTEM
Pa3HOI0 YPOBHS OpTraHU3alUN
U CpaBHHMBATh IMPOSIBJIICHUS  CBOICTB
YKUBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepu3oBaTh OCHOBHBIE MPOLECCHI,
MpOTEKaroIMe B OMocucTeMax:
OOMEH BELIECTB U IMPEBpAICHHE
JHEPIUU, CAaMOBOCIIPOU3BECHHUE,
CaMOPETyJISLNS, pa3BUTHE.
Coburonath nmpaBuiia 6epexxHOTO
OTHOUIEHHUSI K KUBOU IIPUPOJIE
Htoro yacoB no teme 1
Tema 3. XuMnuyeckuii cocTaB U CTPOEHHE KIETKHU
3.1 | Xumuueckuii  cocran|l XUMHUYECKUMN COCTaB KJIETKH. PackpriBaTh comepkaHue TEPMUHOB
kieTku. Bona XUMHUYECKHE DJIEMEHTBHI: U TIOHSATHUH: DJIEMEHTHI-OHOTCHBI,
Y MUHEpaJIbHBIE COJH MaKpOAJIEMEHTHI, MUKPOAJIEMEHTBI. | MAaKPOAJIEMEHThI, MHUKPOAJIEMEHTHI;
Bona u MuHepanbHbie BEIIECTBA. MUHEpPAJIbHBIE BEIIECTBA, MOJIEKYJIa
OyHKIMM BOJABl W  MHUHEPAJIbHBIX | BOJBI Kak JAWIMOJIb, BOJOPOJHBIE CBSI3U;
BelecTB B kieTtke. llognepkanue ruaporibHbIe U TUIPOGOOHBIC
OCMOTHUYECKOTO OanaHca. BEILIECTRBA.
Jemoncmpayuu: Jloka3pIBaTh €IMHCTBO 3JIEMEHTHOIO
Jluazpammol: «Pacnpenenenue COCTaBa KakK OJHO M3 CBOWCTB >KHMBOTO.

XUMHYECKHUX DJIEMEHTOB B HE)KMBOU

PacnpenenﬂTb XHUMHUYCCKHUE 3JICMCHTHI
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npuponae», «PacnpeneneHne XuMHYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabnuyvt u cxemwr: «llepuoguyeckas
Ta0IUIa XUMHYSCKHUX JIEMECHTOBY,
«CTpOEHUEMOJIEKYJIBI BOJBD

I10 rpy1uiam B 3aBUCUMOCTHU

OT KOJIMYCCTBCHHOI'O IMPCACTABUTCIILCTBA
B OPraHU3MC; XapaKTCPHU30BaATh POJIb
OTACJIBHBIX 3JICMCHTOB.

BrIsSBAATE CBA3b MCIKOY COCTaBOM,
CTPOCHUCMMOJICKYJIbI XUMHUYCCKOTI'O|
COCIUHCHUA U €T0 q)YHKI_II/IHMI/I B KJICTKC

3.2

beaku. CoctaB
CTpPOCHHE OEJIKOB

H

benku. CoctaB u cTpoeHHE OEJKOB.
AMMWHOKHUCIIOTBI — MOHOMEpPHI OEJKOB.
Heszamenumsie u 3aMEHUMBIE
AMHUHOKUCJIOTHI. AMUWHOKHUCTIOTHBIM]
COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJIEKYJIbI  (TIEpBUYHAs,  BTOpUYHAS,
TPETUYHAs] W YETBEPTUUYHAS CTPYKTypa).
XUMHUUYECKHE CBOMCTBA OEITKOB.
buonornueckue pyHKIIMM OEITKOB.
Jemoncmpayuu:

Tabnuyvt u cxemvi: «CTpoeHHE
MOJIEKYJIbI OETTKa».

Obopyodosanue: CBETOBON MUKPOCKOIIL,
MUKpOTIpenaparhbl

PackpeiBaTh cojaep:kaHHE€ TEPMHUHOB

Y TIOHSTUMN: OCJIKHU, TTOJTUMEPHI,
MOHOMEpPHBI, AMUHOKHUCIIOTBI, TENITHIHAS
CBSI3b, MTOJIUIIEIITH/I, A€HATYPaIU.
Xapakrepu3zoBaTb O€JNKM Kak Kjacc
OPraHUYECKUX COCIMHECHU;
KJIACCU(PUIIMPOBATH UX IO CTPOEHUIO
(rmoOynsapHbIe ¥ GUOPUILISIPHBIE OCIKH),
NEePEUnCIATh U XapaKTepHU30BaTh
GbyHKUIUU OENKOB

3.3

DepMEHTHI
OHMOJIOTUYECKHE
KaTaJIn3aTOPhI

DepMEeHTHI — OMOTIOTHYECKUE
KaTaJIn3aTOPBbI.

Crtpoenue ¢epmMeHTa: aKTHUBHBIN IIEHTP,
cyocTpaTtHasi Crielu(puIHOCTb.

Kodepmentsl. Butamunsbi.

Otnnuus HepMEeHTOB

PackpbIBaTh cojiepkaHre TEPMUHOB

U MOHATUN: (epPMEHTHI, aKTUBHBIN LIEHTD,
cyOcTpaTHas cnenupuIHOCTD,
Ko(epMeHTHI, OCJIKU-aKTUBATOPHI

1 OCJIKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYMS (HEPMEHTOB
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OT HEOPTaHMYECKUX KaTaTN3aTOPOB.
Jemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
bepmeHTaY.

Obopyodosanue: 000pya0BaHUE

JUTSI TIPOBEJICHUST HAOIOICHM,
U3MEpPEHUI, YKCIIEPUMEHTOB.
Jlabopamopnvie  u npakmuyuecKkue
pabomol:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTATUTHYECKON aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEPE aMHJIa3hl

WM KaTaas3bl)»

OT HEOPTAHUYECKUX KaTaIn3aToOpOB.
OOBACHATH poJib (PEPMEHTOB

B (DYHKIMOHUPOBAHUH >KUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIMHE,

B TOBCE/IHEBHOM KM3HH YeJIOBEKA

3.4

YrneBoanl. JIunuasl

1

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a,
pubo3a u ne3okcupudo3a), IUcaxapu/ibl
(caxaposa, JIaKTO3a) W TOJIMCAXaPHJIbI
(kpaxmaJ, IITMKOTEH, 1EJUTI0J103a).
buonornueckue ¢GyHKIUUA YTIEBOJIOB.
JIunuapr: TPUTIUTEPHUIBI,
dbocdomunu b, CTEPOUIHI.
IMunpodunsHO-TUAPODHOOHBIE CBOWCTBA.
buonorunyeckue GyHKIIMM JIUTUIOB.
CpaBHeHHE yTIIeBOOB, OCITKOB

W JINTIAJIOB KaK UICTOYHUKOB DHEPTHUH.
Jemoncmpayuu:

Tabauywvl u cxemol: «YTICBOIBD»,

«JInmuaey.

PackpeiBaTh comepkaHre TEPMUHOB
U TOHSTUH: YIJIEBOJBI, MOHOCAaXapHUJbI,
JMcaxapubl, ToOJHcaxapuibl, TIJIHOKO3a,

pubo3a, JI€30KCUpr003a, caxaposa,
JaKTO03a, MaJIbTO3a, IEJUTI0I03a
(keTyaTka), Kpaxmall, TJIMKOTCH;

JIUTIAJIBI, TPUTTULIEPUILI (GKUPBI, Macia),
dbochommnuabl, CTEpOUIBI.
XapakTepu3oBaTh YIJIEBOMBI,
JUNUABl KaK KJacC OpPraHUYeCKUX
COCIUHCHUM.

KnaccuduimpoBarb yriieBoJbsl U JTUIMUIbI
M0 CTPOCHUIO; IEPEUUCTIATH (PYHKINUU
YIJIEBOJIOB U JIMIHJIOB.
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Obopydosanue: 000pyI0BaHKE

TUISL MIPOBEICHUSA HAOJTFOICHUH,

M3MEPEHNN, JKCIIEPUMEHTOB

Cxemarnyecku u300paxaTb CTPOCHHUE
MOJIEKYJI YTI€BOAOB, TUIUIOB

3.5 | HykirenHoBbIC Hyxnennoseie kucnorsl: JIHKu PHK. PackpriBaTh comepxanue TEPMUHOB
KUCIOThL. AT® Hyxneorn bt — MOHOMEpHI | U IOHSTHI: 1€30KCUPUOOHYKIEUHOBAS
HYKJICMHOBBIX KUCIOT. CTpoeHuHe kucnora (JAHK), pubGonykienHoBas
n ¢pynxkuun JJHK. Ctpoenne m ¢yHKUMH| KHCTOTA (PHK), HYKJIEOTHUL,
PHK. AT®: ctpoenue u pyHKIHUU. MIOJIMHYKJICOTUHAS LEIIb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMIIJIEMEHTAPHOCTb,
Llopmpemuwi: [Ix. Yorcon, ®@. Kpuk, ¢byukuun JIHK (xpanenue u nepemaua
M. Yunkunc, P. ®paskiuH. HACJICJICTBEHHOW WHGOpPMAIINN); BUIbI
Tabauyvt u cxemvi: PHK (undopmarimonHas, TpaHCIIOPTHAs,
«Hyxkneunossie kucnotsr; JJHK», pubocomanbHas); anaeHo3uHTpudocdar
«buocunres Oenkay, «Ctpoenne (ATD), MakpodIpruyeckast CBsib.
MoseKyiasl ATO». XapakTepu3npoBaTh HYKJICHHOBBIE
ObopydosaHnue: CBETOBOW MHMKPOCKOI, KHUCJIOTHI KaK XUMHUCCKHE COCTUHCHHSI
MUKpOIpenaparsl u HOCHUTEIIN HACJIEICTBEHHOU
MH(pOpMALIUH.
OtMmeuaThb 0COOEHHOCTH CTPOEHUS
MOJIEKYJl HYKJIEHHOBbIX Kucior (JIHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTpOEHUE
HYKJICOTHJIOB, MOJIEKYJl HYKJIEMHOBBIX
kuciaor, AT®
3.6 | Uctopus u meTombl [uTonorust — Hayka O KJIETKE. PackpsIBaTh conepkaHue TEPMUHOB

W3Y4YECHHUS KJIETKHU.
Kierounas teopus

Knerounas TEOpHUs —
B3aUMOJCUCTBUS UEH U (PaKTOB

IIpuMep

M TIOHATUM:  KIETKAa,  LHTOJIOTHS,
PACKpPBIBATH COJACPHKAHUE MOJTOKEHUN
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B HAy9HOM  TIO3HAHUH.
Meroabl U3y4YeHHUsS] KIIETKH.
Jemoncmpayuu:

llopmpempur:

A. JleBenryk, P. I'yk, T. IIIBanH,

M. llnennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MHKPOCKOIL,
MHUKpOIpenapaThl PaCTUTEIBHBIX,
KUBOTHBIX HOAKTEpUATBHBIX KJIETOK;
PUCYHKH ¢  MHUKpodoTorpapusiMu
KJIETOK, OJIyYEHHBIE C TTOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOI'O MUKPOCKONA

KJIETOYHOM TEOPUHU.

[lepeunciaTh ©  XapakTEpPU30BaTh
OCHOBHBIE METO/IbI U3yUYECHUS KIETKH:
(IpUTOTOBJICHHE CpE30B,
OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HEeHTpUGYTUPOBAHUE, KYJIbTUBHUPOBAHUE
KJIETOK U TKaHEH)

3.7

Kierka
KaK IeJIOCTHAasd
JKMBas CUCTEMA

Kierka Kak 1LiesiocTHas jKuBas CUCTEMA.
OOmue mnpU3HAKK KIETOK: 3aMKHyTas
Hapy>kHass MemOpana, Mmojekynsl JJHK
KaKk TEeHETUYECKUW ammapar, CucTema
cuHTe3a Oeska. TUIbl KIeTOK:
JYKApUOTHUYECKas U MPOKAPUOTHYECKASI.
Ocobennoctu CTPOCHUS
IIPOKAPUOTUYECKOU KIICTKHU.

Knerounast crenka Oaxrtepuit.CTpoeHue
JYKApUOTUYECKOW  KJIEeTKA. (OCHOBHBIE
OTJIMYMS PACTUTEIIBHOM, )KUBOTHOMU

u T1pubHOM KkieTku. IloBepxXHOCTHBIE
CTPYKTYpbl ~ —  KJIETOYHas  CTEHKA,
TJIMKOKAJIUKC, UX (PYHKIUU.

[TnazmaTuueckasimemOpaHa,

PackppiBaTh comepkaHie TEPMHUHOB

W TIOHATUN: KIETKH (dyKapuOTHYeCKas,
MIPOKAPUOTHYECKAS), rIa3MaTHIecKast
MeMOpaHa (Mia3mManieMma), TITUKOKaIuKC,
TPaHCTIOPT BEIIECTB (maccuBHBIM,
aKTUBHBIN),  SHIOUUTO3  ((aronuros,
MUHOITUTO3), SK30IUTO3, KIIETOYHAs
CTEHKa, HYKJICOU].

CpaBHUBaTh MEXy CO0O
DYKAPUOTUYECKHE U TPOKAPUOTUUECKUE
KJICTKH; OTMEYaTh CXOJICTBO U Pa3INUHs
B CTPOGHMH  KIETOK  OakTepui,
YKUBOTHBIX, PACTCHHUH 1 TPHUOOB
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€€ CBOMCTBA U (DYHKIIHH.
Jemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk,

T. IlIBann, M. llInelinen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHUE
JYKapUOTHUYECKOW KIETKn», «CTpoeHue
KABOTHOM KJIETKN», « CTpoeHUe
pacTuTeNnbHOM  KIeTKnw»,  «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH.
Obopydosanue: CBETOBOM MHMKPOCKOII,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX M OAKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
YKAPUOTHUUYECKOMN
KJIETKU

[uromna3sma 151 ee OpTaHOU/IBI.
OnnoMeMOpaHHbIE OPraHOWBI KIJIETKU:
OIIC, anmapar I'oybaku, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOUJIBI  KJIETKU:
MUTOXOHJIPUHU, TUTACTHU/IBI.
[TpoucxoxaeHrne MUTOXOHAPUIA

U mactyua. Buasl mmactus.
HememOpanubie  opraHowabl  KJICTKH:
pHUOOCOMBI, KJICTOYHBIA IISHTP,

LHEHTPHUOJIH, PECHUYKH, KTYTUKH.
@yHKIUHA OPTraHOUJIOB KJIETKHU.
Bximtouenns. Aapo — peryiaatopHbId

neHTp kietku. CTpoeHue aapa: sjaepHas

0001049Ka, KapuoIuIa3Ma, XpOMaTHH,

PackpeiBaTh cojepskaHue TEPMUHOB

Y TIOHSATHUI: ITUTOIIa3Ma, OPTaHOW/IBI,
suorazMaruaeckasceTs (J11C),
anmapat ['obIKu, TH30COMBI, BaKyOJlb,
MHUTOXOHPHH, IIACTUIBI (XJIOPOILJIACTHI,
XPOMOTLTACTHI, JICHKOILIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKJIIOYCHHS, SO, SACpHas
o0oj0uKka, KapuoIia3mMa, XpOMATHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE JYKAPHOTHYCCKOH
KJIETKU TI0 N300paKEeHUSIM

W Ha MUKpOIIpenaparax;
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SIPBIIIKO.  XPOMOCOMBL.
BELIECTB B KIIETKE.
Jemoncmpayuu:
llopmpemuwi: A. JleBenryk, P. I'yk,

T. IlIBanu, M. llInelinen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUYECKON KIETKW», «CTpoeHHe
KUBOTHOU KJIETKN», « CTpoeHUE
pacTUTENbHOW  KJIETKW»,  «CTpoeHue
MPOKAPUOTUUYECKON KIIETKIY,

«Ctpoenue saapa KJIETKWY.
Obopyoosanue: CBETOBOM MHKPOCKOIL,
MUKPOIIpENapaTbl  PacTUTEIbHBIX U
KUBOTHBIX KJICTOK.
Jlabopamopnuie u
pabombol:
Jlabopatopnas paborta Ne 2. «3yuenue
CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIpEnapaTax U UX OMHUCAHHUE)

Tpancniopt

npakmuuecKue

KJIaCCU(DUITMPOBATH OPTaHOU/IBI
B 3aBUCHMOCTH OT OCOOEHHOCTEH WX
CTPOCHHUS (omHOMeMOpaHHBIE,
JTByMeMOpaHHbIE, HEMEMOpaHHbIE);
OMKCHIBATH (PYHKIIUU KaXKJOTO

OpraHoujia B KJIeTKe.

XapakTepu30BaTh KJIECTOYHOE SIAPO Kak
MECTO XpaHEHHsI, nepenayu (yABOCHHE
XPOMOCOM) u peanuzanuu
(TpaHCKpHUIILIHS) HAaCJICCTBEHHOM
UH(pOpMaIIUU KIETKH.

[lepeuucnsiTh ¥ ONMUCHIBATH KOMIIOHEHTHI
a5pa U ux (QyHKINH;

CxemMatnyHo  u300pakaThb  CTPOCHUE
PaCTUTENPHOW W  KUBOTHOM  KJIETKH.
OOBSCHIT,  OMOJIOTMYECKOE  3HAYCHUE

TPaHCIIOPTa BCIICCTB B KIICTKC

HToro yacoB nmo teme

8

Tema 4. ’KuzHeaesATeJIbHOCTH KJIETKH

4.1

OoOMeH BEIIECTB.
IImacTrnueckui
ooMeH. DoTOCHHTES.
XeMOCHHTE3

2

OOMeH BEIIECTB, HJIA METa0OJIH3M.
Accumunsnus (TacTUYECKU 0OMeEH)
U TUCCUMWISILIMS (SHEPreTHYECKUI

00MEH) — JIB€ CTOPOHBI €IUHOTO

PackpeiBaTh copepkaHue TEPMUHOB
Y TIOHSTHI: OOMEH BEIIECTB U
MpEeBpaIICHUE YHEPTUHN (META00IN3M),
ACCUMMWJIAIUS, TUTACTUYECKUN OOMEH,
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npouecca Merabonuzma. Poiib 3aKOHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B TOHUMaHMM MeTabosu3ma. THIbI
oOMeHa BEIIEeCTB: aBTOTPODHBIIH

u rerepoTpodHsIii. Poias ¢pepmeHToB

B OOMEHE BELIECTB U MPEBpAIllEHUU
SHEpruu B KiieTke. DOTOCUHTES.

CBeroBass W TEMHOBad (bazbl
dboTocunTeza. Peakuuu ¢oTocuHTE3A.
OddexTuBHOCTH (HOTOCUHTE3A.

3HaueHue ¢GoOTOCHUHTE3a ISl KU3HU

Ha 3emuie. BisiHue ycnoBuii cpefpl

Ha (OTOCHMHTE3 U CHOCOOBI TMOBBIIIECHUS
€ro MPOAYKTHUBHOCTH Yy KYyJbTYPHBIX
pacTeHuil.

XeMOCHUHTE3. XEMOCUHTE3UPYIOILIUE
OakTepuu. 3HAYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIIe.

Jemoncmpayuu:

Ilopmpemwi: K. A. Tumupszes.

Tabauyst u cxemol. «XJIOPOILIACTY,
«POTOCUHTES»

JTUCCUMUJTISIIINS, DHEPTeTUYECKUA OOMEH,
dboTocuHTE3, dhoronus,
dbochopunupoBanue, MIePEHOCUYUK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh  (OTOCHUHTE3,  IMPOIIECCHI,
MPOTEKAIOIIME B CBETOBOM WU TEMHOBOM
dbaze.
BrisaBasaTh
CBSI3U MEX]y TOTJIOIIEHUEM COJHEUHOMN
DPHEPTUH  XJOPOPHIUIOM H©  CHHTE30M
Mosekya ATO.

CpaBHUBaTh MCXOJHBIC BEIIECTBA,
KOHEYHBIE TMPOAYKTHl U YCJIOBHUS
MIPOTEKAHUSI PEAKI[MI CBETOBOU

U TeMHOBOM  ¢a3pl  (poTocuHTE3A;
CpaBHHBaTh (DOTOCHHTE3 W XEMOCHHTES3.
OueHuBath 3HaueHHe (POTOCUHTE3a WU
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

IMPUYINHHO-CJICACTBCHHBIC

4.2

DHEPreTUYeCKui
oOMeH

DHEpPreTHUecKuii 0OMEH B KIICTKE.
Pacmienienue BemecTs, BBIJCICHHE

U aKKyMyJUPOBAaHHE SHEPTHUH B KIETKE.
DTarbl JHEPreTHIECKOTO OOMEHA.

I'mukomms. bpokeHnen ero BUbI.

PackpeiBaTh cofep:kaHue TEPMHUHOB

U TIOHSTUIN: DHEPTETUICCKUN OOMEH,
TJIUKOJIM3, MOJIOUHOKHUCIIOE OpOXKEeHHE,
CIHUPTOBOE OpOkKEHHE, ONOIOTUIECKOE
OKHCJICHHE, KJIETOYHOE JIbIXaHuE,
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Kucnoponnoe okucnenue,

WJIU KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GhochopuIupoBaHue.
O} heKTUBHOCTh  IHEPreTUYECKOTO
oOMeHa.

Jemoncmpayuu:

Tabauyvt u cxemwvi: « TUNBITIATAHUS,
«MeTabonuzmy», « MUTOXOHIPUS,
«DHepreTuyecKuii 0OMeH»

JTUCCUMIIIALINSA, (DEPMEHT.
XapakTepu3oBaTb OOMEH BEILECTB

U TpeBpalleHUe 3HEepruu (MeTadoJu3M)
KaK OJIHO UX CBOMCTB >KMBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO U JHEPreTHYeCKOro
oOMEHa B KJIETKE; YCTaHABIIMBATh
B3aMMOCBS3b MEKIY HUMHU.

Paznuuarh THIbl OOMEHA BELECTB

B KJIETKE: aBTOTPO(HBIII

U TETEPOTPOPHBINA.

OnucelBaTh  3Tambl  DHEPTETHUECKOTO
oOMmeHa (MOArOTOBUTELHBIN,
OECKHUCIIOPOIHBIN, KUCTOPOIHBIN )

M CpaBHUBATh WX MEXIy COOOM.
XapakTepu3oBaTh PEAKIMH TIWKOJIN3a,
OposkeHus, KJIETOYHOTO JIbIXaHMUS,
BBISIBJISITH IPUIMHHO-CIICICTBCHHBIE

CBSI3M MEXAY TIJIMKOJIM30M, KJIETOYHBIM
JIBIXaHUEM MW CUHTe30M Mosiekyl ATO.
CpaBHuBaTh 3G (HEKTUBHOCTH,
OECKUCIIOPOTHOTO U KUCIOPOTHOTO
ITaIoB

4.3

BbuocunTes Oenka

Peakiuu MaTpUYHOTO CHUHTE3A.
I'enetnueckas nadopmarnus u JJHK.
Peanuzamnus reaernueckoil nHGOpMaUn
B KJIeTKE. | eHeTUUEeCKUN KO UETO

PackpbiBaTh conepxaHue TEPMUHOB
W MOHATHUM: T€H, TCHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHS,
TPaHCISLHUSL, KOJOH, aHTUKO/IOH,
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CcBOMCTBA. TpaHCKpUNIUA — MaTPUYHBINA
cunte3 PHK. Tpauncmsius — OuocuHTE3
Oenka. JTambl TPAHCIISAIUH.

KoaupoBaHnneaMrMHOKHUCIIOT. P
0JIb puOOCOMB OMOCHHTE3€ OeliKa.
Jemoncmpayuu:

Ilopmpemwi: H.K. KonbLoB.

Tabauyet u cxemwvi: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «Pemmukamus [JHK,
«["'eHeTUeCcKuil KOO.

Obopyodosanue: MOENIV- allTUTUKAIIAN
«¥Y nBoenne JIHK u Tpanckpunuus»,
«buocunTe3 OenKay

pubocoma, IEHTpaJbHAs  JIOTMa,
MOJICKYJIIpHAst OMOJIOTHS.

OmnpenensiTh CBOHCTBA TI'€HETHYECKOTO
Kofa (TPHILICTHOCTh, OJHO3HAYHOCTD,

BBIPOKJICHHOCTb, YHUBEPCAIBHOCTb,
HENEPEKPbIBAEMOCTb,  HENPEPBIBHOCTH).
OnuceiBaTh JTaIlbl peannsanuy

HaCJIeICTBEHHOM MH(OpMAIUU B KIIETKE.
CpaBHUBATH peaKIMd MaTPUIHOTO
cunte3amosiekya PHK u Genka B kietke

4.4

Hexknerounsie
GopMBl KHU3HU —
BUPYCHI

Hexnerounsie hopMbI KU3HA — BUPYCHI.
Hcropust OTKPBITHS BUPYCOB

(d. Y. BanoBcKuit).

OCOoOEHHOCTH CTPOCHUS U IKU3HECHHOTO
nuKJia BupycoB. bakrepuodaru.

bone3nu pacreHnit, )KUBOTHBIX

U 4YEJIOBEKAa, BBI3BIBAEMBIE BHUPYyCaMHU.
Bupyc wumMmmyHoxeduiuta uenoBeka
(BUY) — Bo30yauTenb
CII1Jla.  OGpatHas
peBepTasza u MHTerpasa.
[Tpodunaktuka pacrpocTpaHeHHS

TPaHCKPHUIILHS,

BUPYCHBIX 3a00JI€BaHUI.

PackpeiBaTh copep:kaHHe TEPMHUHOB

Y TIOHATUH: BUPYC, BUPYCOJIOTHS,

Karcu/, OaxTepuodar, BHUPYC
ummyHoneduiuta  yenoeka  (BUY),
OHKOT'€HHbIE BUPYCHI.

XapakTepu3oBaTh ~ BHPYChI  Kak
HEKJIETOUHYI0O  (OpMy  KHU3HU,
O0COOEHHOCTH CTPOCHUS

u KHU3HEACSITEIbHOCTU BUPYCOB.
OnuceIBaTh KU3HEHHBIA UK BUPYCOB
UMMYHOJCPHUIINTA YETOBEKa; pa3inuvaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
Mo3aukHn), 6bakrepruodar, BUU.
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Jemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKHIA.
Tabauywl u cxemvl: «Bupyco,
«baktepuodarmny; «Ctpoenue

U ku3HeHHbId 1wk Bupyca CIIM/a,
OakTepuodaray.

Obopyoosanue: MOJEAb CTPYKTYpPBI
JIHK; MarauTHas MOJ1€1b-anILIMKaI1s
«CTpoeHue KIETKN»

OO60CHOBBIBATH U COONIOAATH MEPHI
npopUIAKTUKNA  PaCHpPOCTPAHEHUS
BUPYCHBIX 3aboseBaHn
(pecniupatopHele, KEITy10YHO-
KUIICYHbIE, KJICMIEBON HHIIE(aTHT,
BUY-undexims)

Hror

O 9aCOB IIO0 TCMC

6

Tema 5. Pa3MHoOkeHNe W MHIAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

Kusuenuni UKIJI
KJICTKHU. Jlenenue

KJIEeTKH. MUTO3

1

KnneTounplii MK, WM XKU3HCHHBIA ITUKII
kietku. Uatepdasza u MuUTO3.

[Iponecchl, mpoTekaronue B HHTEpdase.
Penukanust — peakumsi MaTPUYHOIO
cunte3a JIHK. Ctpoenue xpomocom.

XpOMOCOMHBII HabOp — KapHOTHIL
JIMTIOM qHBIN u rarIoOu IHbBIN
XPOMOCOMHBIE HA0OpBI. XpOMAaTHJBI.

[{uTosIorM4eckre OCHOBBI PA3MHOKEHUSA
Y UHJIMBUIYJIbHOTO Pa3BUTHS
OpraHu3MoB. JleneHne KIETKM — MHUTO3.
Cragun MHUTO3a. [Ipoueccs,
MPOUCXOJSIINE HAa Pa3HbIX  CTaaUAX
MHUTO3a. BHMOJOTrMYECKHI CMBICI MHUTO3a.
[Tporpammupyemasi TuGeIh KISTKA —
arroITo3.

PackpeiBaTh cojepskaHre TEPMUHOB

U TIOHSITHUM: KJICTOYHBIN IIMKII,
uHtepdaza, peayrImKamnus, XpoMocoma,
KapUOTHII, TaIlJOUIHBINA, JAUTIIOUIHBIN
XpPOMOCOMHBIA ~ HAOOp,  XPOMATHJBI;
MHUTO3 €ro crtaauu: npodasa, metadasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HEHHBIN [TUKIT KIETKU;
MEepeUYucCIsiTh U XapaKTepHU30BaTh
EepUOAbI KJIETOYHOT'O LMKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB  OPraHMW3MOB, CpaBHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBaTh CTAAUU MUTO3A.

PaznuyaTh Ha MUKpoOIpenaparax
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Jemoncmpayuu:

Tabauywl u cxemol: «KICTOUHBIN UKD,
«Pemnmkanus JIHK», «Ctpoenue
XpOMOCOMBI», «MUTO3»;  MarHuTHas
MOJIeIb-anIIuKaus «JleneHue KaeTkm;
moxens JJHK.

Obopydosanue: CBETOBOM MHUKPOCKON W
Mukponpenapat «KapuokrnHes B KieTKax
KOpEIIIKa JIyKay.
Jlabopamopnuie u
pabombol:
JlabopaTopnas pabota Ne 3.
«HabOmronenne wMwuTO3a B KIETKax
KOHUMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOIpenapaTax»

npakmuuecKue

M PHUCYHKAX CTaJIud  MMTO3a.
PackpbIBaTh OMOJIOTMYECKHI CMBICI
MHUTO32

5.2

DopMmBbI
Pa3MHOYKEHUS
OpraHU3MOB

@dopMbI  pa3MHOXKCHHSI  OPTaHH3MOB:
0ecI10JI0€ U MOJIOBOE.

Buasr Gecrionoro pasMHOXKEHUS:
JeJIEHNE HaIBOE U IIOYKOBAHHE
OJTHO- n MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHUE, BEreTaTUBHOE
pPa3MHOKCHHE.

HckyccTBeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €TI0 3HAUYCHUE
JUISICEJIEKIIU .

[TosoBOE pazMHOXKEHUE, €TOOTIUYUS
oT O€eCII0JIOrO.

PackpbiBaTh copepkaHHE€ TEPMHUHOB
W TIOHATHUH: pPa3MHOXKEHUE, KIIOH,

MOJIOBBIE KJIETKU (rameTsr),
ANLEKJIETKa, CIIEpMaTO30u/l, 3UTroTa,
JeJeHNe  HaaABOE,  IOYKOBAHUE,

CHOpYJIsiLus, (parMeHTalns,
BEreTaTUBHOE pa3MHOXKEHHE,
CEMEHHOE Pa3MHOXKEHUE, ONbLICHHE,
JIBOMHOE OIIJIOJIOTBOPEHHE, IOJOBHIC
JKele3bl, CEMEHHUKH,  SUYHHKH,
OILIOIOTBOPEHUE (HAPYIKHOE,
BHYTpEHHEE).
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Jemoncmpayuu:

Tabauywvl u cxemovl: «DOPMBI
Pa3sMHOXKEHUSL OPraHU3MOBY», «JIBOMHOE
OIUIOAOTBOPEHUE YIIBETKOBBIX
pacTeHui, «Jlenenune KJIETKU
OaxTepun», «BereraruBHoe
pa3sMHOXKEHUE pacTeHui», «CTpoeHUE
IIOJIOBBIX KJIETOK)»

XapakTepuzoBaTb OCOOCHHOCTH
W 3HaYeHHEe OECTIOIOTO

u MTOJIOBOTO CII0COO0B
Pa3MHOXKECHUSI.

Breienars Bub1 6€cioioro
Pa3MHOXEHUS, BBISBISITh B3aMMOCBSI3H
MEXTY dbopmamu u criocobamy
Pa3MHOXEHHUSA, W WX OHOJOTHUYECKUM
3HAYCHUEM.

Brnagets mnpmemMamMu  BETeTaTHBHOTO
Pa3MHOXKEHHUSI KYJBTYPHBIX PacTCHHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepru3oBaTh IIOJOBBIC KJICTKU:

SIMIICKJICTKH, CIIEPMATO30HU/IbI;
BBISIBJISITH OCOOEHHOCTH
UXCTPOEHUS

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
MPOUCXOIAIINE HA CTAIUSIX Melo3a.
[ToBeneHrne XxpoMoCcoM B MEHO3E.
Kpoccunrosep. buonornueckuii CMbICI
Y 3Ha4YECHHUE MEN03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHne KISTKI,
«Meiosy.

Obopyoosanue: MOJICITh JIHK;
MAarHUTHast MOJEb-aIIuKaIsI

«JlemeHue KIETKN

PackpbiBaTh copepkaHHE€ TEPMHUHOB

1 IOHATHI: MEH03, KOHbIOTALIUs
XpOMOCOM, TEpeKpecT (KPOCCUHTOBED)
XPOMOCOM, TaMETHI.

XapakTtepu3oBaTh MeEH03 Kak Ccrnocob
KJIETOYHOTO JEJIEHUs; ONUCHIBATh MENO3
10 CTA/IMSIM; CPABHUBATh CTaAUU MEN03a
Y MUTO3A.

Pasnuyate Ha pHUCyHKax CTaguud MeENo3a;
pacKpbIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | ObpasoBaHue I'amerorenes — mporecc oOpa3oBaHus PacKkpbIBaTh CoAepKaHUE TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK Y>KMBOTHBIX. Y MIOHATHI: TaMETOTeHEe3, CIEPMAaTOTeHe3,
MOJIOBBIX KJIETOK. [TosioBBIE JK€TIE3bI: CECMEHHUKU OOT€HE3,  CIEpMaTO30U[,  aKpocoMma,
Orut010TBOpPEHNE n suyHuku. OOpa3oBaHuME U Pa3BUTHUE| SMLEKIETKA, IOJSIPHBIEC TEIIbLA.
MOJIOBBIX KJIETOK — raMeT (crepMaTo30u, XapakTepru30BaTh 0COOCHHOCTH
SANUIIEKIIETKA) — CIIEPMATOT€HE3 raMeToreHe3a y KMBOTHBIX U €r0 CTaIHH;
u ooreHe3. OcoOEHHOCTH CTPOCHUS MIOJIOBBIE KJIETKH KUBOTHBIX U OIKCHIBAThH
AWLIEKIIETOK U CIIEPMaTO30U10B. MPOIECC UX Pa3BUTHSL.
OmnonotBopenue. [lapreHorenes. CpaBHHMBATh CHEPMATOTEHE3 U OOTEHE3.
Jemoncmpayuu: OnwuceiBaTh OILIOIOTBOPEHHUE,
Tabauywr u cxemwvi: «IIpsmoen HempsMoe OMOIOTHUYECKOE 3HAYCHUE
pasButuey, «l'ametoreHes OIJIOJJOTBOPEHUS
y MJIEKOTIUTAOLINX U YEJIOBEKa.
Obopydosanue: Mopaenb  MeTadazHOM
XPOMOCOMBI, MUKPOCKOII,
MUKpPOTIpEnapaThl «CrniepMaTo30u/IblI
MJICKOIIMTAIOIIIETO), «SIHneKIeTKal
MIIEKOTTUTAIOIILIET O .
Jlabopamopnvie u  npaxmuueckue
pabomol:
Jlabopatopuasi padora Ne 4. «U3ydenue
CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOIperapaTaxj»
5.5 | ManuBuayanbpHOE NunuBuyansHOE pa3BuThe (OHTOreHe3). | PackpeiBaTh comepkaHUE TEPMHUHOB
pa3BUTHE OMOpHOHANIBHOE Pa3BUTHE Y TIOHSITUIA: OHTOTE€HE3, YMOPUOTEHE3,
OpTraHu3MOB (sMOpuorenes). Jtambl 3MOPUOHATBHOTO 3UTOTA, IPOOIIeHKE, OJIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX ) KMBOTHBIX !

MopyJa, 6actysa, 6J1acTOIeb,
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IpoOsieHue, TacTpyJsIusi, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BuTue. THUIBI
MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:

npsiMoe, He TpsiMoe (JTMIMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE
OpraHM3MOB;  (paKTOpbl,  CIOCOOHBIE
BBI3BIBATh BPOXKJICHHBIC YPOICTBA.

Poct u pasButne pacrenunit. OHTOreHeE3
LBETKOBOI'O PAacTEHUs: CTPOECHUE CEMEHH,
CTaIuM Pa3BHUTHI.

Jemoncmpayuu:

Tabnuyvr u cxemvl: «OCHOBHBIE CTaaAUU
oHTOreHe3a», «lIpsimoe wu Hempsmoe
pa3BuTHE», «/IBOWHOE OILTOAOTBOPEHHE
YUBETKOBBIX PACTEHUI

racrpyiia, Helpyna, OpTaHOTeHE3,;
3apO/IBIIIEBHICINCTKU: IKTOJIEpMa,
Me3o7epMa, DHTOJIEPMA;

MOCTA3MOPHUOHAIIBHOE PA3BUTHE: MPSAMOE
1 HETIpsAMOE (TMIMHOYHOE); MeTaMopdo3,
Meracnopa, MHUKpPOCIOpa, MbUIBLEBOE
3€pHO, CIIEPMHH, 3aPOJBIIIEBBIA MENIOK,
JIBOMHOE OIJIOJIOTBOPEHHUE.

Onpenensitb  3Tambl  3MOPHOHATBHOTO
Pa3BUTHS XOPJIOBBIX Ha CXeMax

U TIpernaparax M OMHUCHIBATH MPOLECCHI,
MIPOUCXOISIIINE HA KaXKIOM dTarle.
CpaBHuBaTh NEPUOABI OHTOTECHE3A;
npsIMOE€ W HEnpsAMoe (JIMYUHOYHOE)

MOCTAIMOPHUOHAIBHOE pa3BUTHE,
3apOABIIIM  4YEJIOBEKAa M JIPYTUX
XOP/IOBBIX.

OOBSCHIT,  OMOJIOTMYECKOE  3HAYCHUE
pa3BUTHS C METaMOP(HO30M;
OTpUIIATEIHOE  BJUSHHUE  AJIKOTOJIf,
HUKOTMHA H  JPYTUX  TEpPaTOr€HHBIX
GakTOpoB Ha  pa3BUTHE  3apObIIIY
YEJI0BEKa.

OnuceIBaTh MPOLECC ABOMHOTO
OIIOIOTBOPEHUS y IIBETKOBBIX
pacTeHuin

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | ['eneruka — Hayka 1 [IpenmMer u 3agauv TEHETHKH. PackpeiBaTh comepkaHue TEPMHUHOB

O HACJIEICTBEHHOCTH Ponb nuronoruu u sMOpuoaoruu Y TIOHATHI: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTU B CTAaHOBJICHUH F'€HETUKHU. Bkitaz (dbeHOoTUI, XPOMOCOMBI, aJuIeJIbHbIE TEHBI
POCCUICKUX U 3apyOEKHBIX YUEHBIX (amenu), TOMO3UIOTa, TETEPO3UTOTA,
B Pa3BUTHE N€HETUKU. METO/Ibl T€HETUKH| JTOMUHAHTHBIN MIPU3HAK (ren),
(rMOpHUI0JIOTUYECKU, pPEUECCUBHBIA TpHU3HAaK (I€H), YHCTas
LIUTOI€HETUYECKU, MOJIEKYJIIPHO-| JTUHUS, THOPUI.
TEHETHUYECKUN ). [lepeuncnars u XapaKTepu30BaTh
OCHOBHBIC T'€HETUYECKHE IOHATUA. | METOJbl FTEHETUKU: TMOPUA0JIOTUYECKUM,
I'enernueckas CUMBOJIMKA, | IUTOTE€HETUYECKUH, MOJIEKYISIPHO-
UCIIOJIb3yeMasl B CXEMaxX CKPEIMBAHUM. | FTEHETUYECKUI; IOMUHAHTHbBIE
Jemoncmpayuu: U PELECCUBHBIC IPU3HAKU PACTECHUU
Ilopmpemui: I'. Menpnens, T. Mopras, Y )KUBOTHBIX.
H. 1. Basunosg, C. C. UeTBepuKoB, ITonmp30BaTHCA Fr€HETUUECKON
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTHE W CUMBOJMKOU
Obopyoosanue.: MOJENb- allTUTUKALUS JUISL 3aIIMCH TEHOTUIMYECKUX CXEM
«MonorubpugHoe CKpELIMBAHNE», CKPEUIUBAHUS
repbapuii «['opox moceBHOI

6.2 | 3aKkOHOMEpPHOCTH 1 3aKOHOMEPHOCTHU HACIIEIOBAHUS PackpbiBaTh coOliep)KaHME TEPMHUHOB

HACJIEI0BAHMS IIPU3HAKOB, YCTaHOBJICHHBIE 151 MTOHSTHM: MOHOTUOpPHUIHOE

MIPU3HAKOB. I. Mennaenem. MoHorudpuIHOe| CKpEIIMBaHHKE, (hEHOTHITHYECKHE

Monorubpuanoe CKpEILUBaHUE. 3aKkoHeAMHOOOPAa3usl| TPYIIbl, THOPUIOIOTHUYECKUI METO/I,

CKpELIMBaHNE ruOpuI0B MEpPBOTro MOKOJeHUs. [IpaBuUiIO| YUCThIE JMHUW, JOMUHUPOBAaHUE T'€HOB

AJOMHHHUPOBAHMA. 3aKoH PaCICINICHHA
IMPU3HAKOB. ['mmoTtes3a 4YucTOTHI ramer.

ITonHoOEM HemoaHOE AOMHWHHUPOBAHKC.

(TmoJiHOE, HETIOIHOE ), paclIeIIeHHe
B ITOTOMCTBE.
OnuceIBaTh METOJIMKY TIPOBEICHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabnuywr u cxemvi: «MoHOTHOpHIHOE
CKpEUIMBAaHWE U €ro LMUTOrCHETHYECKas
OCHOBa», «3aKOH pacCUICIUICHUS U €ro
LUTOTCHETHYECKAasl  OCHOBa»,  «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MoOJeNU-anIMKauu « MoHOruopuaHoe
CKpELIMBaHUEY, «HenomHoe
JOMUHHUpPOBaHUE», Tepbapuil «l'opox
IIOCEBHON

I'. MeHaeneMonbpITOB MO HU3YYECHUIO
HACJIEI0BAHMS OJTHOM Mapbl MPU3HAKOB

y TOpOXa MOCEBHOTO.

PackpriBaTh COJIepKaHHe 3aKOHOB
eIMHOO00pa3us ruOpHUI0B IIEPBOTO
MOKOJIEHWST M 3aKOHA PaCLICIICHUS.
OOBSCHATH THUIIOTE3y YUCTOTHI TaMeT.
3anuchiBaTh CXEMbl MOHOTHMOPHIHOTO
CKpELIMBaHUs, OOBSACHATH ero
LUTOJIOTHYECKHE OCHOBBI U pEIIaTh
IrEHETUYECKHUE 33]1a4H

Ha MOHOTHMOpPUIHOE CKpPEIMBaHUE

6.3

Jurubpunnoe
CKpelIMBaHue.

3aK0H HE3aBHCHUMOTO
HACJeIOBaHUS
MIPU3HAKOB

JuruOpugHoe CKpelMBaHue. 3aKOH
HE3aBUCUMOTO HaCJICOBAHUS
npu3HakoB. [{uToreHeTnueckne OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyromee CKpeluuBaHUeE.
Hcrnonp3oBaHne aHATU3UPYIOMIETO
CKpEITUBAHUS VIS OTIPEACIICHHUSI
TEeHOTHUIIA ocoou.
Jemoncmpayuu:

Ilopmpemuwi: I'. MeHiemb.

Tabnuyvst u  cxemwvi:  «JluruGpumgHoe
CKpEIIUBaHUCY, «IluTomornueckue
OCHOBBI JIMTHOPUIHOTO CKPEIINBAHHMSI.
Obopyodosanue.: MOJENb- alTUTAKATIAS

«JIuruOpuHOE CKpEIIBaHUEY

PackpeiBaTh cojepkaHre TEPMUHOB

W TOHSATUN: JUTHOPUIHOE CKpPEIIMBaHUE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OmnmceiBaTh OonbITH I'. MeHaens

10 M3YYCHUIO HACJICAOBaHMUS ABYX Map
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpbiBaTh coAepKaHue 3aKOHQ
HE3aBHCHUMOTOHACJICAOBAHUS TTPU3HAKOB.
IIprumeHsITh MaTEMaTUYECKUN pACUYET

C MOMOIIBI0 METOJIa TIEPEMHOKEHUSI
BEPOSITHOCTEH M 3aMUCh C MOMOIIBIO
(hCHOTHITHMYECKUX PAJTUKATIOB
pacuierieHus MPU3HAKOB Y TOTOMKOB
10 ()SHOTHITY ¥ TCHOTHUITY.

3anuchiBaTh CXEMbl JTUTHOPUIHOTO
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CKpEILMBAaHUSA,  OOBSCHATH  €r0
LIATOJIOTUYECKNE OCHOBBI U PEIIATh
TeHETUYECKUE 3a/1a4H Ha TUTHOPHUIHOE
CKpELIMBAHNE

6.4

CuermieHHoOe
HacJIeJOBaHHUE
MIPU3HAKOB

CuerieHHOE HaclieJOBaHUE MPU3HAKOB.
Pabora T. Moprana mno CUEIJIEHHOMY
HAaCJICJOBAaHUIO  T'EHOB. Hapymenue
CUCIUICHHSI  T€HOB B  peE3yJbTare
KPOCCUHIOBEpa. XPOMOCOMHAS TEOpHUS
HACJIEICTBEHHOCTH.
I'enernueckue KapThl.
Jemoncmpayuu:
llopmpemwvi: T. Mopras.
Tabnuywl u cxemol: «Merosy,
«I'enernueckue KapThl
KUBOTHBIX U YEIIOBEKaAY,
«B3aumoaenicTBre aljieIbHBIX T€HOBY.
Obopyoosanue.: MUKpoOIIpenapar
«Ipo3oduna» (Hopma, MmyTaruu Gopmbl
KPbUILEB U OKPACKHU Te€Ja), MUKPOCKOIL,

pacTeHuN,

MOJENb-aNTlIuKaIUs «ITepekpect
XPOMOCOM.

Jlabopamopnvie  u npaKkmuyecKkue
pabombol:

Jlabopatopuasi padora Ne 5. «M3ydenue
PE3yJIbTaTOB MOHOTUOPUTHOTO

U IUTHOPUJITHOTO CKPEIIUBAHUS

PackpriBaTh conepkanne TEPMUHOB
U IIOHATHN: CUEIJIEHHOE HAaCIIEIOBaHUE
PU3HAKOB, PEKOMOMHALINS T€HOB,

TE€HETUYECKUE KapThl XpPOMOCOM,
MOpraHuja.

Ha3zpiBaTh OCHOBHBIE TTOJOKEHHUS
XPOMOCOMHOU TEOpUU

HacnenctseHHoctn 1. Moprana;
packpbIBaTh COAEpKaHUE pPadOThI

T. Moprana mno CuHENJIEHHOMY
HACJIEOBAHUIO T€HOB U IPUYHHBI
HapylIEHUs CUEIICHUS] MEXK 1Y T€HAMHU.
3anuchIBaTh CXEMBl CKPEIIMBAHMSA
IIpU  CLEIUICHHOM  HACJIEI0BAHUH,
OOBSACHATh NPUYMHBI PEKOMOMHAIIUN
I'€HOB, ONPEAEIIATH YACIIO IPYIIII
CLEIICHNs] T€HOB; pellaTh N'€HETHYECKUE
3a/1a4M HA CLIETUIEHHOE HACJIEeA0BaHUE
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y Ip030(HIIBI HA TOTOBBIX

MHKpOIpenapaTax»

6.5 | I'enernka oJja. ['enetuka oJja. XpoMocomHoe| PackpbiBaTh cojJiepKaHUE TEPMHUHOB
Hacnenosanue OIIpeaEeIeHHE oJIa. AyTOCOMBI U IIOHATHI: XPOMOCOMHBIA HaOop,
MIPU3HAKOB, U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIe | AyTOCOMBI, ITOJIOBBIE  XPOMOCOMEI,
CLEIICHHBIX C IT0JIOM Y TETEPOraMeTHbIE OPraHU3MBI. TOMOTaMETHBIN IOJI, FETEPOraMETHBIN

HacnenoBanue npu3HakoB, CIEIUICHHBIX | MOJI, CLEIUIEHHOE C IOJIOM HACJIEIOBAHUE

C IIOJIOM. IIPU3HAKOB.

Jemoncmpayuu: OOBSICHATH,  LMTOJOTUYECKUE  OCHOBBI

Ilopmpemui: I'. Menpens, T. Mopras, XxpoMOCOMHOIO MEXaHH3Ma OIPEIECICHMS]

H.M. BaBuiios. 110J1a y pa3JINYHbIX OPraHU3MOB.

Tabauywl u cxemol: «['eHeTHKa TIOTIAY, CpaBHuBaTh 3aKOHOMEpPHOCTHU

«3aKOHOMEPHOCTH HACJIEIOBAHUs, HACJIEIOBAHUS MPU3HAKOB, CIICTIJIEHHBIX

CLUEIUIEHHOTO0 ¢ Tmojom», «Kapuotunsel u He ClieTUIEHHBIX CIiojioM. PemaTth

YeJI0BEKa U KUBOTHBIX) TEHETUYECKHUE 3a/1a4X Ha HACJIEIOBAHNE
CUEIUIEHHBIX C ITOJIOM MPU3HAKOB

6.6 | U3MEHYHBOCTE. N3menunBocTh. Buasl u3meHumBocTH:| PackpbeiBaTh copepkaHe TEPMUHOB
Henacnencreennas HEHACJIECTBEHHAS U HACTIECTBCHHAS. u MTOHSITUM: U3MEHUYHUBOCTb,
VM3MEHUYNBOCTh Pone  cpempl B HEHACIEACTBEHHOW| HACIICICTBEHHAS V3MEHYHUBOCTb,

U3MEHUYHMBOCTH. XapakTeprucTHKa HEHACIIEICTBEHHAs] W3MEHYUBOCTD,

MOAU(UKAITMOHHONW N3MEHYHBOCTH.
Bapuauvonseli psx W BapUalMOHHAs
kpuBas. Hopma peakiun npusHaka.
KonuuectBeHnbie u KaueCTBCHHBIC
MIPU3HAKU U X HOpMa PEAKIIUH.
CroiicTBaMO M (PUKAIIMOHHOMN
W3MEHYMBOCTH.

MOU(DHUKAIIMOHHAS W3MECHUYHBOCTD,
BApUAIIMOHHBIA P, BapHaHTa,
BapuallMOHHAasl KpWBas, NpPHU3HAK,
HOpMa peaKIuu, KOJIMYCCTBECHHBIC
1 Ka4eCTBCHHBIC TIPU3HAKH.
KnaccudummpoBats BHIIBI
W3MEHYHUBOCTH U BBIABJIATEH HX
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Jemoncmpayuu:

Tabauywr u cxeml: «Buasl
U3MEHUYUBOCTIY, «MoauduKamoHHas
W3MEHYHUBOCTH.

Jlabopamopnvie  u npakmuyecKue

paoomul:
JlabopatopHas pabotra Ne 6. «M3yuenue
MOAU(UKAITMOHHON W3MCHYHUBOCTH,

IIOCTPOCHUE BApUALIMOHHOIO psilia
Y BapUallMOHHOW KPUBOW»

OMOJOrMYeCKHEe 0COOEHHOCTH.
IlepeuncnsaTh cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHINBOCTH

1 OOBICHATH €€ 3HaUYCHUE

JUJIS1 OPTaHU3MOB.

Pa3znuuaTh KOJIM4YECTBEHHBIE

U Ka4eCTBCHHBbIC TPHU3HAKH; CTPOHUTH
BAPUAIIMOHHBIM  PsAJ,  BapHAIMOHHYIO
KPUBYIO, BBIUHCIISTh CPEIHEE 3HAUCHHC
MpU3HaKa

6.7

HaCJIeI[CTBeHHaH
N3MCHYHNBOCTD

HaCJ'ICI[CTBeHHaH, WM T'CHOTHUIIMYCCKAasd

U3MEHYUBOCTb. KombunaTuBHas
W3MEHYMBOCTh. MelWo3 W IOJOBOM
poriecC — OCHOBa KOMOWHATHUBHOM
U3MEHYUBOCTHU. MyTarmonHas
U3MEHYHUBOCTb.

Knaccudukanus  mytanmii:  reHHBIE,

XPOMOCOMHBIE, TCHOMHBIE.
Yacrota 151 IPUYUHBI
MyTtarennsie GaKkTOPBHI.

3aKOH TOMOJIOTHUYECKUX PSIJIOB
B HACJIEJACTBEHHOW W3MEHYUBOCTH

H. W. BaBunoBa. BxesaepHas
HAaCJICICTBEHHOCTh U U3MEHYUBOCT.
Jemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, H. 1. BaBuios.

MyTaLWN.

Tabauyvt u cxemwvl: «MyTallMOHHAS

PackpeiBaTh copep:kaHue TEPMHUHOB

u TIOHSITUM: HaCJICACTBCHHAasA
HU3MCECHYHUBOCTD, KOMOWHaATHUBHAs
HU3MCHYHMBOCTD, MYyTallMOHHAaA
HU3MCHYUBOCTb, MYTAaHT, MyTallUM:

TE€HHBIE,  XPOMOCOMHEBIE, I'e€HOMHEIC;
MOJIUTJIONINSI, AHEYIJIOUIUs, MYTarcHbl.
XapaxkTepuszoBaTh HACJIE/ICTBEHHYIO
W3MEHYUBOCTh; (POPMyIMpOBaTh 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HAacJICACTBEHHON M3MEHUYUBOCTHU

H. U. BaBmiioBa U 00BACHATH €0
3HAYEHUEIS OHOJIOTMM MW  CEJCKIMH.
KnaccudunmpoBarb MyTaiuu: TeHHBIE,
XPOMOCOMHBIE€, TE€HOMHBIE U NPHUBOJIUTH
MIPUMEPHI My TaIUH.

OOBSACHITH TPUYMHBI BOSHUKHOBEHHSI
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N3MEHUYUBOCThY.

Obopyodosanue: MHUKPOCKOTI,
Mukponpenapar «Jpozoduna» (HOpMa,
MyTaruu GOpMbI KPBUTBEB B OKpacka
Tena); KOMHATHBIE PACTEHUS C MECTPOr
OKpPacKoOM JINCTHEB.
Jlabopamopnuie u
pabombol:
JlaboparopHas padota Ne 7. « AHanu3
MyTaIui y Apo30(Guiasl Ha TOTOBBIX
MHUKpOTIpeIiapaTax»

npakmuuecKue

MyTaluid, posib (HaKTOPOB-MyTareHOB.
CpaBHHBaTh BUJBl MYTallUii; BBISBISATH
IIPUYUHBI HACJICICTBEHHON
W3MEHYMBOCTH, HUCTOYHUKUA MYTareHOB
B OKpYKarolei cpene (KOCBEHHO).
XapakTepu3oBaTh BHESJICPHYIO
HACJIEJICTBEHHOCTh U U3MEHUYNBOCTh

6.8

['eneTuka 4yegoBeka

I'enetnka demoBeka. Kapuorun
YeJI0BeKa.

OCHOBHBIE METObI TCHETUKHU YEJIOBEKa:
reHeaJIOTUYECKUi, OJIM3HEIIOBBIH,
IIUTOTCHCTHYCCKHUM, OMOXMMUUYCCKUI,
MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpEeeICHUEe TEeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBAHUE, B TOM YHUCJIIC

¢ nomopsto [1IP-ananu3a.
HacnenctBeHHbIe 3a00JICBaHUS
YesIoBeKa: TeHHbIE 00J1e3HM, 00JIE3HN

C HACJICACTBEHHOM
MPEAPACIIOIOKEHHOCTHIO0, XPOMOCOMHBIE
o0one3nn. ComaTH4yecKue

N I'CHCPATHBHBIC MYyTallUU.

PackpbiBaTh coqiepKaHME TEPMHUHOB

U TIOHSATUH: KAPUOTHUII YEJIOBEKA,
IIUTOr€HETHYECKUM METO/I,
F€HEAIOTUYECKAN METOJ, POJOCIIOBHBIE,
OJIN3HELIOBBIM METOJI, HAacCJEJACTBEHHbIC
0omne3Hu: (MOHOTECHHBIE,

C HacJeICTBEHHOH|
MPEIPACIIONOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETHUECKOE

KOHCYJIbTUPOBAHHUE.
[lepeuucnsitb 0COOEHHOCTH H3yUYEHUS
F€HETUKH  4YEJIOBEKa;  NPUBOJIMTH

MpUMEPHI HACIIEICTBEHHBIX O0JIe3HEeN
YEJIOBEKAa, XAPAKTEPU30BATH METOMBI MX|
NpoHIaKTUKN; 00OCHOBBIBATH 3HAYEHUE
MEIUKO-TEHETUYECKOTO
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CtBoOJIOBBIE KJICTKH. [TpuHIUTIBT
3I0pPOBOTO 00pa3a KWU3HH, JUATHOCTHKU,
POPUIAKTUKY U JICYCHUS TeHETHYECKUX
OoJIe3HEH. MenHuKo-TeHETHICCKOE
KOHCYJIbTUPOBAHHUE. 3HadyeHue
MEIUIIMHCKOM T€HETUKHU

B IIPEOTBPAIIICHUH U JICUCHUHU
TeHEeTUYECKHUX 3a00JIeBaHM YeIOBEKa.
Jemoncmpayuu:

Tabnuywvl u cxemol: «HacnenoBanue
pesyc-dakropay, «['eHeTHKa rpyI
KPOBUY.

Jlabopamopnule u npakmuyeckue
pabombol:

[TpakTuaeckas pabora Ne 2.
«CocTtaBiieHHE U aHAJIU3 POJAOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHHUSI.
BoisIBISITE M CpaBHUBATh MEXKIY COOOM
JIOMUHAHTHBIC U PEIECCUBHBIE MPU3HAKH
YyeJIOBEKa.

CocTaBiiTh u
POJIOCIIOBHBIC YEIOBEKA

AHAJIU3UPOBATH

HToro yacoB nmo teme

8

Tema /. Cesiekuusi opranus

MOB, OCHOBBI

OMOTEeXHOJIOTMH

7.1

Cenekuus Kak Hayka
U TIpoIecc

1

Cenekius Kak HayKa U Iporiecc.
3apOoKIECHHUE CEJIEKIMA U JOMECTHUKALUS.
Yuenne H. WM. BaBunoBa o wneHrpax

MHOT000pa3us u POUCXOKICHUS
KYJBTYPHBIX PACTCHHM.

LleHTppl  OPOUCXOXKIEHUS  JIOMALTHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

PackpsiBaTh conep:kaHue TEPMUHOB
Y TIOHATHUU: CEJIEKLIHs, COPT, MOPOAa,
ITaMM, JOMECTUKAIM,

WIH OJIOMalTHUBAHUE, LEHTPbI
MHOT000pa3us u POUCXOKICHUS
KYJIbTYPHBIX PACTCHHUN

Y JKUBOTHBIX, THOPHIM3AIIHS,
MCKYCCTBEHHBIN 0TOOD.
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Jemoncmpayuu:

llopmpemwvi:  H. .  Basuios.
Tabnuyvt u cxemwr: xapta «LleHTpHI
MHOTO00pa3usi M TMPOUCXOKICHUS
KyJIbTYpHbIXpacTeHui»,  «llopoabl
NOMAalIHUX  JKUBOTHBIX», «Coprta
KYJBTYPHBIX PACTEHUI.
Obopydosanue: MyJISKUA TUIOJOB

U KOpHEIUIOJOB IUKUX (opM U
KYJBbTYpPHBIX COPTOB PAaCTEHUI;
repbapuii «CeabCKOX03SICTBEHHBIC
pacTeHHsD)

Ha3piBaTh M CcpaBHUBAaTH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunoBa

0 LEHTpPax MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHMil; pa3nuyaTh LEHTPHl Ha KapTe
MHUpA, CBSI3bIBATH UX MECTOIMOJIOKEHUE

C oYyaramMu BO3HMKHOBEHHS JIPEBHEUIIINX
[UBUJIN3ALIUN.

CpaBHHUBaTh  copTa  KYJbTYPHBIX
pacTeHuid, MOPO/IbI JOMAaITHUX
KUBOTHBIX U UX TUKUX IIPEIKOB.
OueHuBaTh POJIb CENEKIUU

B 00€CreYeHUH MPOI0BOIHLCTBEHHOM
0€30MacHOCTH YEJIOBEUECTBA

7.2

MeTtoabl u

JIOCTUKEHHUS
CEJIEKLMU PACTEHUN
Y KUBOTHBIX

CoBpeMEHHBIE  METOABl  CEJICKLUU.
MaccoBblii U HHIMBUYAJIbHBIN OTOOPBI
B CEJIEKLIUH PACTEHUI U )KUBOTHBIX.
Ouenka JKCTEPBhEPA.
bin3KOpoaCTBEHHOE CKpEUIMBaHUE —
uHOpuuHT. Yucras nuHMS.
CkpelrBanue YUCTBIX JTUHUMN.
I'erepo3uc, wnu rtHOpUAHAs CHIIA.
HeponcrBennoe — ckpemmBanue — —
ayTOPUJIMHT. Otnanennas
TUOpUIU3AINS U €CYCIIeXH.
HckyccTBEHHBIM MyTareHes3 U MojaydeHue
NOJIMIUIOUIOB. JIOCTHXKEHUS CENEKIUN

PackpbIBaTh colep:KaHUE TEPMHUHOB
U TIOHSTHI: MCKYCCTBEHHBIN OTOOp,
MacCOBBII OTOOP, MHAMBUAYATbHBIHI
oTOOp, DKCTEpPHEP, OIMZKOPOJICTBEHHOE
CKpEIIMBaHUE, YUCTAs JIMHUSA, TETEPO3HC,

HEPOJCTBEHHOE CKpEIUBaHNUE,
VCKYCCTBEHHBIN MyTareHes,
nomumiionabl.  CpaBHHMBaTh  (OpPMBI

MCKYCCTBEHHOT'O 0TOOpa (MaccoBOTO
u WHIUBHTyJIEHOTO), BUJIBI
rubpuauzanuu  (OJIM3KOPOICTBEHHOM
U OTJAJIEHHOM), CHOCOOBI MOTyYEeHHUs
TIOJTUTIIIONIOB.
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pacTeHUil, )KUBOTHBIX
MMHUKPOOPTaHU3MOB.

Jemoncmpayuu:

Iopmpemuwi: 1. B. Muuypus,

I'. . Kapneuenko, M. @®. HBaHOB.
Tabauysr u cxemwvr: «OTnaneHHas
rubpuauzanus», «PaboTel akanemMuka
M. @. UBaHoBay, «Ilomumnmongus».
Obopyoosanue: MYJSDKH IUIOJOB U
KOpDHEIUIOJOB  JUKUX  QopM U
KYJbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnuie u npaxkmuueckue,
pabombol:

Okckypeusi «OCHOBHBIE METOIbI U
JNOCTUKEHUS  CEJIEKUMH pPACTEHUH U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIHUIO,
IUIEMEHHYIO0 depmy,
COPTOUCTIBITATENIBHBIA Yy4aCTOK

WJIH TETTHIHOE XO3SIMCTBO)

[TpuBOIUTH MIPUMEPHI JIOCTUKECHUH
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexaonorusa
KaK OoTpacib
MPOM3BO/JICTBA

buorexnonorus KakK 0Tpaciib
pou3BOACTBA. [ eHHast MHKEHEpUS.
Otanbl co3nanus pekomOuHanTHOM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHnas
uHxxeHepusa. Kinerounblie KyJIbTypBl.
MuKpoKIIOHaIBHOE Pa3MHOXKEHUE
pacrenunii. KnonupoBanue

BBICOKOITPOJAYKTHBHbBIX

PackpbiBaTh cosiepkaHUE TEPMUHOB

U TOHATUNA: OUOTEXHOJOTHUS, KJIIETOYHAs
WHXEHEepHs, reHHasMHKEHEPHUS,
KJIIOHUPOBAHKE, TPAHCTCHHbIE

OpPTraHU3MBblI, I'MO (reHeTu4ecKH
MOAU(PUIIMPOBAHHBIE OpraHu3Mbl).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOACTBA, OCHOBHbBIE
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CEIbCKOXO03SIMCTBEHHBIX OpraHnU3MOB.
DKOJIOTHMYECKHE U ATUYSCKHE HpO6J’I€MBI.

I'MO — T€HETUYECKHU
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabnuyvt u cxemovl: «OOBEKTHI
ouoTexHoJOoTHNY», «KileTounbie

KYJBTYPBI U KIOHUPOBAHHUEY,
«KoHcTpyupoBaHWe H IIEPEHOC T'EHOB,
XPOMOCOM)

JTOCTIDKCHHSI OMOTEXHOJIOTUA B O0JIacCTH
MIPOMBITTUICHHOCTH, CEITBLCKOTO XO3iCTBA
U METUITUHBI.

[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOMH)KEHEPHU.

OO0CyKaTh SKOJOTHYECKHE

U OTHYECKHE  AaCMEeKThl  HEKOTOPHIX
HCCIICIOBAHUH B 00J1aCTH

OMOTEXHOJIOTHH (KJTOHUPOBAHUS,
HCKYCCTBEHHOTO OTUTOZOTBOPEHUS,

HAIPaBJICHHOIO U3MEHEHUS FT€HOMA
Y CO3/1aHUsl TPAHCTEHHBIX OPraHU3MOB)

HNtoro yacos no teme 3
Pe3epBHoe Bpemst 1
OBILLIEE KOJIMYECTBO |34

YACOB I1O ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBO OCHOBHBIE BUIIBI J€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOE copepKaHue
n/m 9acoB 00yYaronmxcs

y4eOHOTO IpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBomoLUS U METOMBI

€€ U3YUYCHHUS

1

[Ipeanoceuiku BO3HHKHOBEHUS]
HBOJIFOLIMOHHOW TEOpPUHU. DBOJIIOLMOHHAs
TEOpUS U €€ MECTO B OMOJIOTHH.

Bimstnue 3BOIFOIMOHHOM TEOPUHN

Ha pa3BUTHE OWUOJOTMH M JPYTUXHAYK.
CBuETENBCTBA SBOIOLUN.
[TaneonTonornyeckue:
MOCJIEIOBATEIBbHOCTh MOSIBJICHUSI BUIOB
B MAJCOHTOJOTMYECKON  JIETOMHCH,
nepexoaHbie (POPMBI.
buoreorpaduueckue: cxoncTBo

u paznmuuue (ayH U@Iop MaTepuKOB

U OCTPOBOB. DMOPHOJIOTUYECKHE!
CXOJICTBAaW Pa3IUuMsg SMOPHOHOB PA3HBIX
BUJIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE:
TOMOJIOTUYHBIE, aHaAJOTMYHbIE,
PYIMMEHTapHBIE OPTaHbl, AaTABU3MBI.
MounekyasipHO-OMOXUMUYECKHUE:
CXOJCTBO MEXAHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackpbiBath conepxaHue TEPMUHOB
Y TIOHSITHI: DBOJIIOLIMS, TIEPEXO0JIHBIE
bopMBI, (PUIOTECHETHICCKUE PSIIbI,
BUJIBI-DHJIEMUKH,  BUJIBI-PEIUKTHI,
3aKOH 3apOJIBIIIEBOTO  CXOCTBA,
OMOreHeTUYEeCKUN 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYHbBIC
OpraHbl, PyJIWMEHTApPHBIC OpPTaHBHI,
aTaBU3MBI.

[lepeuncriATh OCHOBHBIE JTAlbl PA3BUTHS
ABOJIFOLIUOHHOMN TEOPUHU.
XapakTepru3oBaTh  CBUJETEIHCTBA
HBOJIIOIMU:  TAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHYCCKHE, CPABHUTEIIBHO-
aHATOMHYECKHE, MOJIEKYJISIPHO-
OMOXHUMHUYECKHE.

[IpuBoAWTE  TPUMEPHI  MEPEXOTHBIX
dbopM OpraHu3MoB, (GUIOTEHETUYCCKUX
PSIOB.

[IpuBoauTh (HOPMYIUPOBKU 3aKOHOB




58

METa0O0JIMYECKUX IMyTeH Yy BCEX IKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuii,

K. M. Bap, 3. I'ekkens, ®. Mrosuiep.

Tabauywl u cxemvl: «Pa3Butue
OpPraHMYecKoro  Mupa Ha  3emiie»,
penbedHbIe TaOIUIIBI «3apoJIpIly
MTO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKC.

Obopyoosanue:  OGuoreorpaduyeckas
Kapta Mupa; Kosuiekuus —«Dopmbl
COXPaHHOCTH HCKOIAEMBbIX >KMBOTHBIX
1 PacTeHUI»; BIaXKHBIE MTperapaThl
«Pa3BuTHe Hacekomoroy, «Pa3purtue
JISTYIITKHD)

OMOreHETUYECKOTO )41 3apOJbIIICBOIO
CcXoAacTBa

1.2

Ucrtopus pa3surus
NpEICTaBICHU I
00 IBOITIOTTNH

OposonioHHas Teopust Y. JlapBuHa.
[Tpenmochuiku BO3HUKHOBEHUS
JApBUHHU3MA. JIBmoKy1Ime CHLTBI
HBOJIIOIMU  BHIIOB 10  JlapBuHy
(M30BITOYHOE PA3MHOKEHUE

IpU OFPaHUYEHHOCTH PECYPCOB,
HeompeaeeHHass U3MEHYNBOCTD,
O6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

CuHTeTnuecKkas TCOPHUA SBOJIIOINHA

PackpriBaTh copepxanue TEpMUHOB

1 MOHSTHN: CHCTEMAaTHUKA, €CTECTBECHHBIN
Y UCKYCCTBEHHBIN OTOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJICH, KOHILICITIIUN

Y TEOPHUH; CPABHUBATH B3IJISJIbIHA BU/T

u sBomonnto K. Jlunues, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JIMHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHITH MPUHITUTIBI
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(CTD) u ee OCHOBHBICTIONOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. dapBuH.

Tabauysl u cxemwl: «llomynsuuny,
«Kapra-cxema MapuipyTa myTelIeCTBUs
Y. NapBuna», «@opMbl 00pbObI

3a  CyHIECTBOBaHME», «ECTECTBEHHBIM]

OMHApHON HOMEHKJIATYPBHI.
XapaxkTepu3oBaTh COACPKAHNE

Y 3HAYEHHE HBOJIOLMOHHON KOHILIEIIUU
K. b. Jlamapxka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE

151 COLIMATIbHO-O)KOHOMUYECKHUE
IIPEANOCHUIKM BOSHUKHOBEHUSA
ABOJIIOMOHHON Teopun Y. [lapBuHa.

oTbop», «Mmnoroob6pasue copToB| PackpriBaTh cojiep:KkaHuE IBOTIOLMOHHON
pactenuity,  «MHoroobpasue  mopon Teopuny. JlapBuHa; CpaBHUBATh
JKHBOTHBIX) HEOIPENICIICHHYI0 W ONPEACICHHYIO
M3MCHUYHNBOCTD, €CTCCTBCHHBIN u
MCKYCCTBEHHBI OTOOp, (OpMBbI OOpPHOBI
3a CyIIECTBOBAHHE.
OnuceiBaTh MNOJOXKEHUS CHHTCTUYCCKOM
teopuu sBoonnK (CTD) u 0OBSACHATH
¢e 3HAuCHHUE JJITOMOJIOTHH
13 | Bung: kpurepuun MUuKpO3BOITIOIHSL. [Honmynsuus kak| PackpeiBath copep:kaHue TEpMUHOB
CTPYKTYypa. SIMHUIIABUAA U DBOJIIOIUH. U TOHATUI:MUKPOIBOJIIOIUSA, BUJ,
[Tomynsiust Kak Kak Jemoncmpayuu: KpUTEpUU BHJIA, apeasl, MOIMyJIsIus,
3JIEMEHTapHas Tabnuyvt u cxemol: «llomynsuuny, reHo(OH/I, MyTaluu, KOMOWHAITUU

eQUHHUIIa BUIA

«MyTanuoHHas U3MCHYHUBOCTDY.
Obopyoosanue: MHUKPOCKOTI,
Mukponpenapar «J[pozodummra» (HOpMA,
MyTaIui (OPMBIKPBLUTEEB H OKPACKH
Tena), Mmoaenb-antrkanus «llepekpect

XPOMOCOM.

TCHOB.

XapakTtepu3oBaTh BHJI KaK OCHOBHYIO
CHUCTEMATHYCCKYIO STUHUITY

U 1IEJIOCTHYIO OMOJIOTHUYECKYIO CHCTEMY.
Boeinenste kpuTepun Buna
(Mopdomornueckuit, PU3NOIOTUIECKUH,
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Jlabopamopusle u  npakmuueckue

paoomowi:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB o MoOp(]oJIOoTHYEeCKOMY
KPUTEPUIO»

OMOXMMHYECKHUH, TIE€HETHYECKUH,
HKOJIOTUYECKUI, FeorpauyeCcKuii)
U TPUMEHSATh KPUTEPUM JUJISI OINMCAHMUS
KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh MOMYJSLHUIO Kak
CTPYKTYpPHYIOEJMHUIY  BHJIa U
SBOJIIOIUH.

OnuceIBaTh NOMYJISIIUIO IO OCHOBHBIM
MoKa3aTessiM: COCTaB, CTPYKTypa

1.4 | Imwkymue cribl 1 JBrokyme cuibl ((hakTopbl) 3BOJIONNH | PackphIBaTh cojepkaHHe TEPMHUHOB
(371eMeHTapHBIC BUJOB B mpupoje. MyTaIllMOHHBIN | U TOHATUN: KOMOMHATUBHAS
(aKTOPBI) IBOTFOIHH TIPOIIECC U KOMOMHATHBHAS | ©3MEHYHBOCTh, MYTaIlUH, My TaI[AOHHBIH
U3MEHYHUBOCTh. [1OMyISIIMOHHBIC BOJHBI | IPOLECC,  MOMYJISILIMOHHBIE  BOJIHBL,
u apeiid renos. M3omsanus u Murpamnus. | Apei@ reHoB, W30S, MUTPALH.
Jlemoncmpavyuu: XapakTepus3oBaTh DJIEMEHTapHBIC
Tabnuyer u cxemvl: «JIBrKyinpe cuibl (AKTOPbl  ABOJIOLMM:  MyTallMOHHBIH
IBOJTFOITIID) npolecc, KOMOWHATHUBHAS
W3MEHYUBOCTD, TIOMYJISIIMOHHBIC BOJIHBI,
npeiid reHoB, U30JISIHS, MUTPALIUS.
YcraHaBiuBarh IIPUYUHHO-
CJICJICTBECHHBIC CBSI3H MEX Ty
MEXaHH3MOM M PE3yJIbTaTOM JICHCTBHUS
JBYKYIIUX CHIT (3JIEMEHTAPHBIX
(haKTOPOB) ABOJIOIIUU
15 | EcrectBennsiii ot6op|l EctectBenHbIii 0TOOp — Hampassstroimii PackpbiBaTh colep:KaHUE TEPMUHOB

U ero opMbl

(bakTop 3BOJIIOLIMH.

@DopMbI €cTeCTBEHHOr00TO0pA.

U TIOHSATUM: €CTEeCTBEHHBINM 0TOOD,
0opb0a 3a CyIecTBOBAHHUE.
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Hemoncmpayuu:
Tabnuyvr u cxemovl: «EcTecTBeHHBIN
otbop», «boprda 3a CylecTBOBaHUE)

OnuceiBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTb GOPMBI €CTECTBEHHOTO
otbopa (ABMXKYIIHNHI, CTAOMITU3UPYIOIIHH,
JU3PYIITUBHBIN) B CPABHUBATH X MEXKITY
co0O0i1.

XapaktepusoBaTbh 00pb0y

3a CYIIECTBOBaHME M CpaBHUBATh €€
BUIBl (MEXBHIIOBasi, BHYTPUBHUIOBAS,
06oprOa c HeOIAroNPUATHEIMU
(dbakTopamMu BHEUTHEHN Cpe/Ibl)

1.6

PesynbraTh
ABOJIIOLINU:

MPUCTIOCOOJIEHHOCTh

OpraHU3MOB
BUJ1000pa30BaHKe

u

[IpucnocobIeHHOCTh OPraHu3MOB

KaKk pe3yabTar HdBoiomnuu. [Ipumepsl
MIPUCIIOCOOJICHUH Y OPTraHU3MOB.
Apomopho3pl W UIMOAJANTAIIHH.
Bunu BunooOpazoBanue.

Kpurepun Buna. OcHOBHBIE (POPMBI
BHJ1I000pa30BaHus: Treorpadudaeckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:

«IIprcrocoOIEHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUE,
«IKOJIOTHIECKOE BUI000PA30BAHUEY.
Obopyoosarue:

KOJUIEKIUS «IIpumepsl 3aIUTHBIX

MPUCTIOCOOTICHUN Y JKUBOTHBIXY,

PackpriBath comepkaHue TEPMUHOB

U TOHATUH:IIPUCTIOCOOJICHHOCTb,
MOKPOBUTEJILCTBEHHAS U
penocTeperaromas OKpacka,
MacCKHpPOBKa, BUJ1I000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BBIABIATH 110 M300paKCHUSAM, HA KUBBIX
1 (PMKCUPOBAHHBIX MperapaTax MPUMEpPHI
MIPUCIIOCOOJICHHOCTH PACTCHUI

U KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHUs, JOKa3bIBaTh OTHOCHTEIIBHYIO
1eJIeCO00Pa3HOCTh MPUCTIOCOOJICHUH.
XapakTepu3oBaTh CIIOCOOBI

U MEXaHU3MBbl BUI000pa30BaHuUs;
OIKCHIBATh U CPAaBHUBATH OCHOBHBIC
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KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMH
TUTIAMHU OKPACKU; HaOOP II0/I0B

U CEeMSsH.
Jlabopamopnvie  u
paoomoi:
JlabopaTtopHas pabota Ne 2. «Onucanue
IPUCIIOCOOJIEHHOCTH OpraHu3sMa U €€
OTHOCUTEJILHOTO XapaKTepa

npakmuu4ecKue

(hOpMBI 3KOJIOTHIECKOTO
U reorpaduyeckoroBu000pa3oBaHus

1.7

Hampasienus u myTH 2
MaKpO3BOJIIOLIUH

MakposBonronusi.

@opMBbl  BBOJIIOLIUM: bunernyeckas,
JIMBEpTreHTHAs, KOHBEPTEeHTHas,
napaiiesbHasl. HeoGpaTtumocTh
sBoJionun. [Ipoucxoxnenue

OT HeCTHEIUATM3UPOBAHHBIX
MPEIKOB.

IIporpeccupyronas cuenuaIn3ausi.
AnanTuBHas paavalus.
Hemoncmpayuu:

Ilopmpemesi: A. H. CeBep1ioB.
Tabauyvt u cxemol: «ApoMopQo3bD»,
«Aanoamanrarumy, «O011as

JIETeHEepaIus.
Obopyoosanue:  mopaenb  «OCHOBHBIE
HaIpaBJICHUS  DBOJIIOIUNY;, 00BEMHas

MOACIIb «CTpoeHI/Ie T'OJIOBHOT'O MO3ra
ITIO3BOHOYHBIX»

PackppiBath comepkaHue TEPMUHOB

U TIOHATHN:MaKpPOABOIIOLHS, (PUIOTCHE3,
OMOJIOTMYECKUM TIporpecc | perpecc,
apomopdo3, uaroaaanrarus, oomas
JeTeHepalys, ajanTUBHAs  pagualys.
XapakTepru3oBaTh (POPMBI IBOTFOITHH.
BoisBiats apomopdho3sl

U WOAAOAJaNTallii yPACTCHUM

1 )KUBOTHBIX.

CpaBHUBaTh OMOJOTHUECKUN TIPOrpecc
1 OMOJIOTHYECKUM perpecc, apoMopdo3,
UIN0ATANITAIUIO M OOTIIYIO

JICTCHEPAIIHIO.

BhIABIATH B3aMMOCBSI3M MEXKIY TMyTSIMHU
1 HaIlpaBJICHUSAMU SBOJIIOITUU

Yy PaCTEHUN U KUBOTHBIX

HToro 4yacoB 1o teme 9
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE *KM3HU HA 3eMuie

2.1

UcTopus xxu3Hn

Ha 3emje M METOJBI
€€ U3YUYCHHUS.
I'nniore3nl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

2

JloHaydJHBIC MPEICTABICHUS
O  3apOXKICHWU  JKU3HU.

Hayunsbie

THITOTE3bl BOSHUKHOBEHUS KU3HU
Ha 3emie: aOuoreHe3 HWIAHCIEPMUS.

XUMHUYECKas DBOJIIOIUSL.

AOWOTeHHBII  CHHTE3  OpPraHUYECKHUX

BCHICCTB U3HCOPIraHUYICCKUX.

DKCNEPUMEHTATBHOE MOITBEPKICHUAEC

XUMHYECKOMN OBOJIIOIIHUH.

HauanbHble  3Tanbl  OMOJIOTUYECKOU
spomtonnu. ['mnoreza PHK-  wmmupa.

dopmupoBaHue MEMOpPaHHBIX

CTPYKTYD

N BOBHUKHOBCHHEC ITPOTOKJICTKH.
HepBBIe KICTKM MW HX 3BOJIOLMA.

DopMHUPOBAHKUE  OCHOBHBIX
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:
llopmpempul.

rpyni

®. Pennu, JI. Ilactep, C. Munnep,

A. U. Onapumn, I'. FOpwu.

Tabnuyvr u cxemovl: «BO3HUKHOBEHUE

CoJIHEeUHOM CUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUPaAY,

«PacTturenbHass  KJIETKa»,
KieTkay, «IIpokapuoTnueckas
KJIETKa»

«KuBoTHa4

PackpeiBaTh cojepkaHUE TEPMUHOB

Y MIOHATHIA: KpEallMOHU3M, a0UOTEHE3,
BUTAJIN3M, [TAHCIIEPMUSL, OMOTI033,
KOallepBaThbl, MPOOUOHTHI, CUMOHOTEHE3.
XapakTepuzoBaTh  METOJIBI  H3YUYCHHS]
HUCTOPUYECKOTO MPOILIOro 3eMIJIH.
ITepeuncisiTb OCHOBHBIE ATAIlbI
XUMHYECKOM HOMOJIOTHYECKOM
ABOJIIOLINH.

N3narats copepxanue TUNOTE3 U TEOPU
BO3HUKHOBEHHUSI  JKMU3HM Ha  3emiie
(KkpeanoHu3Ma, CaMOITPOU3BOJIBHOTO
3apOXKIACHUS (CIIOHTaHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3KkcniepuMenTsl C. Mutepa
u I'. FOpu 1o nojgy4eHur0 OpraHnuecKux
BEIIECTB M3 HEOPTaHWYECKUX IyTeM
aOMOTEHHOTO CUHTE3a
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2.2

OcCHOBHBIE 3TaIbl
HBOJIIOIUH
OpPTaHMYECKOTO MUPA
Ha 3emiie, pa3BUTHE
KU3HH 110 3paM |
nepuoiamMm

PazButHe xu3HU Ha 3emiie 10 3pam
u nepuonam. Karapxeit. Apxerickas
u npoteposoickas spel. [lameoszorickas
’pa U €€ TMepUuoAbl: KEeMOPHUICKHA,

OpPIOBHUKCKHH, CUITypUMCKHH,
JICBOHCKHM, KaMEHHOYTOJIbHBIM,
MIEPMCKHI.

Me3so3olickass 3pa HW €€ IEPUOABL:
TPUACOBBIM, FOPCKUM, MEJIOBOU.
KantHo3olickass 2pa W €€ IEepUOIbL:
[TaJIEOTCHOBBI, HEOI'CHOBBIM,
AHTPOMOT€HOBBIN.

XapakTepuCcTrKa KJuMara

U Te0JIOTUYECKUX mporueccoB. OCHOBHBIE
ATalbl  JBOJIIOLMHM  PACTUTEIIBHOTO H
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTteHuil u XuBOTHBIX. [losiBiieHME,
pacuBeT M BBIMHUpPAHUE TPYNH KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywl u cxembl: «Pa3zBuTne
OPTraHUYECKOTO MUPay,
r€OXPOHOJIOrNYECKas TabNHIIa;
KoJutekust  «DopMBI  COXpPaHHOCTH

WCKOTIACMBIX JKUBOTHBIX H PACTCHHID.
Jlabopamopnusle u npakmuyeckue

paoomoi:

PackpsiBaTh copep:kaHue TEPMUHOB

U TIOHATUH: DOH, 3pa, MEPHO/I,
apoMop(}o3bl, UINOATANITALINH.

3HaTh NOCJIENOBATENIBHOCTh 30HOB:
KaTapxeu, apxeu, IMPOTEpPO30H,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30UCKas, IaJie030MCKasl,
ME€3030MCKas, KaWHO30MCKasl; MEPHOJIOB:
KeMOpHUHCKHA, OPAOBUKCKUHU,
CUJIYPUHCKUM, IEBOHCKHUN,
KaMEHHOYTOJIbHBIN, IIEPMCKUU,
TPUACOBBIM, IOPCKUH, MEJIOBOM,
MMajJ€OreHOBbII U HEOICHOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepru3oBaTh OCHOBHBIE COOBITUS

B Pa3BUTUU OPraHUYECKOr0 MUpa

[0 2paM H TMEpHOoJaM TE€OJIOTUYECKOMH
VCTOPHUM; ITAIIbl PA3BUTUS
PaCTUTENBLHOTO U KUBOTHOTO MHpA.
Beiienuts TiaBHBIE apoMoOp(o3bI
PacTEeHUN U )KUBOTHBIX.

CpaBHUBaTh MEX]Ty COOOM
MPEJICTABUTENIEN CUCTEMAaTHYECKHUX
rpynn OpraHru3MOB, BBISBIISTh YEPTHI
YCIIOXKHEHUSI U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HH
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[Tpaktnueckast padora Ne 1. «M3ydenue
MCKOTIAeMbIX OCTAaTKOB PAaCTEHUI

U JKUBOTHBIX B KOJUICKIUSIX).

DKCKypcust « DBOJTIOLIHS

OpPraHUYECKOTO MHpa Ha 3emiie»

(B €cTeCTBEHHO-Hay4HbIN
WINKpPAaeBETUECKUI My3eil)

2.3 | CoBpemeHHas 1 Cucrema opranmueckoro wmupa Kkak PackpsIBaTh conep:KaHHE TEPMUHOB
cuctema oTpakeHue 3BoItOIuU. OCHOBHbBIC Y TIOHATHI: CUCTEMATHKa, UCKYCCTBEHHAs
OpraHUYeCKOro MHUpa CUCTEMATUYECKHUE TPYIIIBl OPTraHU3MOB. | U €CTEeCTBEHHAas KJ1accuukanus,

Jlemoncmpayuu: OuHapHas  HOMEHKJIATypa, [MPUHIIUI
Tabnuysr u  cxemsr: «CoBpeMeHHas] UEPAPXUUHOCTH.
CUCTEMA OPraHUYECKOTO MHPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOr0 MHUpa
2.4 | DBomonus  venoBekall OBOJIIOIUSA YEJIOBEKAa. AHTPOMOJIOTHUS PackpsiBaTh copep:kaHue TEPMUHOB

(anTpOMIOTEHE3)

Kak Hayka. PasButue mpencraBieHuin

O MPOUCXOKICHUHU YelloBeKa. MeTo bl
U3y4yeHus aHTpororenesa. Cxoacraa

U pas3auyMs 4YeJOBEKa M IKUBOTHBIX.
CucTeMaTH4ecKoe IOJIOKEHHUE YEIOBEKA.
Hemoncmpayuu:
Topmpemui: 4. JapBuH.
Tabauyvl u cxemvi: «CpaBHEHHE
AHATOMHUYECKUX YEpT CTPOCHUS
YyeJloBeKa M 4YeJIOBEKOOOpa3HbIX

00€3bIH.

ObopyoosaHue: cienku

u NOHSATHU: AHTPOTIOJIOTHS,
AHTPOIOIEHE3, YEJIOBEK pPa3yMHBIN
(Homo sapiens), mpsiMOXOxaeHHE,

BTOpast CUrHaJIbHast CUCTEMaA.

Ilepeuncnate 3agaud  aHTPOIIOJIOTHH,
ATAIILICTAHOBJICHUS u pa3BUTHUA
MpEICTaBICHUMN 0 MPOUCXOXKICHUU
YyeJIoBEKa.

N3naratb OCHOBHBIC TIOJIOKCHHUS
teopun Y. J[apBruHA, KPUTHYECKH
OIICHUBATh HEHAYYHYIOWH()OPMAITUIO
O MPOMCXOXKJICHUU YEJIOBEKA.
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WINN300paKeHUsT KaMEHHBIX Opyauid
NEpBOOBITHOTO  4YENIOBeKa:  KaMHU-
qorepsl, pyouna, ckpediia

3HaTh CHUCTEMAaTHYECKOE I0JO0KEHUE
Busia Homo sapiens, nepeuucisith ero
MOP(OJIOTO-aHATOMUYECKUE PU3HAKU
pPa3HOro ypoBHs (THI, KJIacc, OTPS]L

u Jp.).

VYcranaBauBarh  4epThl  CXOACTBA W
paznuuuituenoBeKa u YKUBOTHBIX.
OOBSCHAT, W  OILICHUBATh  3HAYCHUE
Hay4YHBIX 3HAHUI O MPOUCXOKICHUHN
YeJIoBeKa JJIsl MOHUMaHUSI MeCTa U POJIH
4eJIoBeKa B MPUPOJIE

2.5

JIBMKyIIME CHJIIBI

(pakTopsr)
aHTPOIIOTeHE3a

JBrwxymme cuibl  ((aKTophl)
anTponorenesa. Haciencreennas
U3MEHUYMBOCTb U €CTECTBEHHBIH OTOOp.

OO0111eCTBEHHBIH o0pas KU3HU,
U3TOTOBJICHUE opyaui Tpyaa,
MBIIUIEHUE, PEUb.

Jemoncmpayuu:

Tabnuyst u  cxemwvr:  «CpaBHeHUE

aHATOMHYECKUX YePT CTPOCHUS YeIOBEKa
U 4eJI0BEKOOOPa3HBIX 00E3bsIHY,
«OCHOBHBIC MECTa MaJICOHTOJOTUYECKHX
HAXOJI0K MIPEIKOBCOBPEMEHHOTO
YEIIOBEKA.

Obopyoosanue: My
«ITpoucxoxnenue YyeJIOBeKa

(MaJICOHTOIOTUYECKHE HAXOJIKH )»

PackpeiBaTh copep:kaHuE TEPMUHOB
U TOHATH: (PaKTOPbI aHTPOIIOTEHE3A,
IPYIIIOBOE COTPYAHUYECTBO, PEUbD,

opyauitHas JesITeNIbHOCTb,
NOJIMMOP(PU3M.

XapakTepru30BaTh JBIKYIINE CHIIBI
(pakTopsr) aHTPONOreHe3a:

OMOJIOTUYCCKHE H  COLMAJbHBIC,
CpPaBHUBATH UX MEXITY cOO0M




67

2.6 | OcHoBubie cramuu |1 OcHOBHBIE CTaauud W BETBU 3BoOIONMH PackpbeiBaTh cojep:kaHuE TEPMHUHOB

ABOJIIOLIMM YEJIOBEKA YEJIOBEKA:  aBCTPAJONUTEKH, YeJIOBEK U MOHSATHUM: aBCTPAJIONUTEK, YEIIOBEK
YMEJIbIH, YenoBek NPSIMOXOISIIINM,| YMEJBIA, YEI0BEK MPIMOXOISAIINN,
YenmoBek  HeaHJepTaibCkui, YenoBek| HeaHAepTallell, KPOMaHBbOHET],
pa3yMHBII COBPEMEHHOT'O THUIIA. HEOJINTUYECKAs PEBOJIOIMA,
Haxogkn WCKOMaeMbIX  OCTAHKOB, NEepBOOBITHOE UCKYCCTBO.
BpeMsl  CyIIECTBOBaHMS,  00JacTh XapakTepu3oBaTb M CpPAaBHUBATh MEKIY|
pacnpocTpaHeHusi, 00beM TOJIOBHOTO co00il OCHOBHBIE CTaJAMM  HBOJIIOLIUHU
Mo3ra, 00pa3 )KU3HU, OPYAHSL. YEJIOBEKA: XPOHOJIOTMYECKHM  BO3pacT,
Jemoncmpayuu: apeai pacnpoCTpaHeHus, o0BeM
Tabnuyvr u cxemwvi: «OCHOBHBIE MECTa TOJIOBHOTO MO3ra, 00pas3 KU3HU
MAJICOHTOJIOTUYECKUX HAXOJO0K IPEAKOB W Opyaus Tpyda
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHerimme JIFOJTNY, «JIpeBHue
moan», «l[lepBple COBPEMEHHBIE JIFOAN.
O0opynoBaHue: MyJIsiKU
«IIpoucxoxaenue yengoBeka» (OKOCTHI
aBCTPAJIONUTEKA, MMUTEKAHTPONA,
HEaHJepPTAJIblIa, KPOMAHBOHIA); CIEIKH
Wi  u300pakeHUs: KaMEHHBIX OpYIuid
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qormrmepsl, pyouna, ckpedna

2.7 | Yenoreueckue pacel |1 Yenoseueckue pacsl. OcHoBHble | PackpbiBaTh colepaHWE€ TEPMHUHOB
Y IPUPOJIHBIE OOJBITIME pachl: €BPOIICOUTHAS Y MIOHSITHM: pAChl, PACOTE€HE3, COLHAI-
aJjanTaldy YeJIoBeKa (eBpasmiickas), HETPO-aBCTPAIIOUIHAS] TAPBUHU3M, PACU3M, METHUCAIIUS.

(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS

(a3uaTcko-aMepuKaHCKas).

XapakTepu30oBaTh U CPABHUBATH
MPEJICTABUTEIIENYETIOBEYECKUX Pac,
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YepTsl MPUCTIOCOOJIEHHOCTH
IIPEJCTABUTEIIEN YEIIOBEUECKUXPAC

K YCJIOBUSIM CYILIECTBOBaHUA. EqUHCTBO
YEJIOBEYECKUX pac. Kpuruka
COLIMAJIBHOTO JAapBUHU3MA MU pacH3Ma.
Hemoncmpayuu:
Tabauysl u cxemol:
paceD»

«YeoBeueckue

pacKpbIBaTh INPUYMHBI M MEXAHU3MBI
pacorenesa, NEpPeUYUCIIATh U IPUBOAUTH
IpPUMEpPBI IPUCTIOCOOIEHHOCTH YEJIOBEKA
K  YCIOBHSIM cpensl, IIPUMEPBHI
IPUCIIOCOOUTEIBHOTO3HAYEHUST PAaCOBBIX

MIPU3HAKOB.
Jloka3piBaTh €IUHCTBO BHAa Homo
sapiens, Hay4Hyl HECOCTOSTEIbHOCTH

PaCoOBBIX TEOPHUU, UJCH COLUAITBHOTO
JapBUHW3MA U pacu3ma

HToro yacoB nmo teme

9

Tema 3. Opranu3mbl 4 OKpY:KamoIas cpeaa

3.1 | Dxosorus KaK Hayka

1

DKoJIOrusl KaK Hayka. 3aJayuu pas3zielibl
HKOJIOTHUHU.

MeTtoapl 9KOJIOTHYECKUX HCCIETOBAHUM.
DKOJIOTUYECKOE MHUPOBO33PEHUE
COBPEMEHHOI0 YEJIOBEKaA.
Hemoncmpayuu:

Ilopmpemsi: A. I'ymMO00aBAT,

K. @. Pynbe, O. I'exkelns.

Tabauywl u cxemol.: xapta «I[Ipupoanbie
30HBI 3EeMJIN»

PackpeiBaTh conepkaHue TEPMHUHOB

U TIOHATHUH: DKOJIOTHS, TMOJICBBIC
HaOII0IEHNS, AKCIIEPUMEHTHI,
MOHUTOPHUHT OKpPY>KAIOLIEH CpEeNbl,
MO/ICJINPOBAHUE, AKOJIOTHYECKOE
MHPOBO33PEHHUE.

IlepeuncnsaTh 3amadyd  SKOJIOTUM, €€
pa3fenbl WUCBA3W C JAPYTMMHU HayKamu.
XapakTepu3oBaTb METObI
AKOJIOTUUYECKHUX HCCIICIOBAHUMN

3.2 | Cpenbl oOuTaHus W
HKOJIOTUYECKUE
(dakTopsI

1

Cpenpl oOUTaHUsI OpTaHU3MOB: BOJIHAS,
Ha3eMHO-BO3/IylITHAs,
BHYTPHU-OpPraHU3MEHHAsI.
Dxosioruyeckue (PaKTopsl.

MMOYBCHHAs,

KHaCCI/I(bI/IKaHI/I}I OKOJIOTHYCCKHUX

PackppiBaTh comepkaHue TEPMUHOB
W TOHATUW: cpena  OoOWTaHUS,
AKOJIOTHYECKHUE bakTophI,
OMOJIOTUYECKUI ONITUMYM,
OTrpaHUYMBAIOIIUN (JINMUTHPYIOLIUIN )
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(hakTOpoB: a0OMOTHYECKHE, OUOTUYECKHUE
¥ aHTPOIIOTCHHBIC.

JleficTBHUE SKOJOTUYECKUX (PAKTOPOB

Ha OpTaHU3MBEI.

Hemoncmpayuu:

Tabnuyvr u cxemwr. «CpeaploOUTaHUS
OpPTaHU3MOBY

dbaxkrop.

XapakTepu3oBaTh YCJIOBHS  Cpe
OOUTaHMs OPTaHU3MOB;
KJIACCU(UITUPOBATh U XapaKTEPHU30BaTh
IKOJIOTHYECKHE (DAKTOPBI: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuceiBaTh  JEUCTBHE  DKOJIOTHYECKUX
(hakTOpOBHA OPraHU3MBI.
XapaKkTepru30BaTh 0COOEHHOCTH
CTPOCHUS U KHU3HEJEATEIbHOCTH
pacTeHUH W )KUBOTHBIXPA3HBIX CPE/T
oOuTaHus

3.3

AOuoTHuecKue
(bakTopsI

AOuoTnueckue (bakTophI: CBET,
TeMIlepaTypa, BIAKHOCTb.
®oronepuoausm.IIpucnocobnenus
OpraHU3MOB K JEHCTBUIO A0MOTUYECKHX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabnuyvr u cxemvr. «DOTONEPUOAUIMY.
Jlabopamopusle u  npakmuueckue
paoomowi:

JlaGopatopnas paborta Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHMl M3 pa3HBIXMECT OOUTAHUS».
JlaGopatopuas pabora Ne 4. «Bnusaue
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB

KOJICyCa»

PackppiBaTh cojepkaHue TEPMHHOB

U MOHATUN: aOMOTUYECKHUE (PaKTOPBI,
dboronepuoan3M,  OMOJIOTHUYCCKHE
PHUTMBI.

AHanu3upoBath JecTBHUE CBETA,
TEMIEPATypPbl, BIAKHOCTH HA OPTaHU3MBI
u IPUBOIUTH PUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[TpoBoauTH OHOTOTHYECKUE HAOTIOACHHUS
U 0pOpMIIATH pe3yNbTaThl MPOBEACHHBIX
HaOJTIOIeHU I
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34 | buornueckue buotnueckue ¢akropsl. Buabl PackpeiBaTh cojep:kaHHe TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TOHATUNA:OUOTHYECKUE (PaKTOPHI,
KOHKYPEHITUS, XUIITHUIECTBO, CUMONO03 XUITHUYECTBO, napa3uTU3M,
u ero gopmsl. Ilapazutusm, koonepanus, KOHKYPEHIIHS, MyTyaln3M, CHMOHO3,
MYyTYyaau3M, KOMMEHCAJIN3M KOMMEHCAJIU3M,  HaxJeOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, aMEHCaJIU3M,
AMeHcanu3M, HEUTPAIU3M. HEUTPAIHU3M.
3HayeHue OnoTHUEeCKUX | XapaKTepu30BaTh OMOTHUYECKHE
B3aUMOJCUCTBUM MU CYyLIECTBOBAHUSA | (DAKTOPHI M BUIBIB3aUMOOTHOIIICHUN
OpraHU3MOB B IPUPOAHBIX COOOIIECTBAX. | MEXKAY OpraHU3MaMH; IPUBOIUTH
Jemoncmpayuu: MIPUMEPHI B3aUMHOM
Tabauywl u cxemoi: «llumessie nenmu» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXKIY COOOW BHUJIbI
OMOTUYECKUXB3aUMOICHCTBUN
OpraHu3MOB
3.5 | Dkonornyeckue DKOJIOTHYECKHE XapaKTEepUCTUKH PacKpbIBaTh cofep:KaHue TEPMUHOB
XapaKTEPUCTUKU MOy JISIITUU. OcHOBHbBICTIOKA3ATENIU| U TOHATUU:TIOMYJISALUUA, YUCIEHHOCTD,
BU/JIa ¥ TIOMYJISALINU MOMYJISIMUU:  YUCJIEHHOCTh, IIJIOTHOCTb, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb,

POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus.  J[MHaMHMKa  YUCJIEHHOCTH
NOMYJISILNN U €€ PEryJIALHSL.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomynsum,
«3aKOHOMEPHOCTH POCTa YHCIECHHOCTH
HOMYJISIMKA UHQY30pUU-TY PETTBKID.
Jlabopamopnwie u npakmuueckue

paoomowi:

MPUPOCT, MUTpALIKS,
YUCJIIEHHOCTHU TOMYJISLIUU.
XapakTepu30oBaTb OCHOBHBIE MTOKa3aTeNn
u IKOJIOTHUYECKYIO CTPYKTYPY
NOMYJISILMK;  ONUCBHIBATH  MEXaHU3MBbI
PEryJsiuy YUCIEHHOCTH MOIMYJISIUU

TMHAMHKA,
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[TpakTuueckas padota Ne 2. «Iloacuer
IUIOTHOCTH TMONMYJISUMNA Pa3HBIX BHUJIOB

PacCTCHUIN

HToro yacoB 1o Teme 5

Tema 4. Coo01iecTBa M YKOJOrHYECKHE CHCTEMBI
4.1 | CooOrectBa 1 CooOmiecTBO OpraHu3mMoB — OHOLIEHO3, PackpbIBaTh conepKaHUE TEPMUHOB
OpraHU3MOB CTpyKTYyphI OuoIIeHO3a: BUJIOBAs,| ¥ TIOHSITHI:0MOIIEHO3, YKOCUCTEMA,

MPOCTPAHCTBEHHAS, Tpoduueckasi OMOTeOIeHO3,  BUbI-JOMHUHAHTHI,
(mumreBast). Buapl-1OMHUHAHTHI. AKOJIOTHYECKAs HUIIIA.
Casi3u B OHOIIEHO3E. XapakTepu3oBaTh OHOILIeHO3
Jemoncmpayuu: (coo011ecTBO), €ro BUJI0BYIO,
Tabauyvt u cxemoi: «llumessie enmy, MPOCTPAHCTBEHHYIO UM TPODUUECKYIO
«buoIIeHO3: COCTaB U CTPYKTYypay. CTPYKTYPBHI.
Obopyoosarue: MOIETb-aNIUIAKAIUS OOBSACHITH PO KOMIIOHCHTOB
«Tununeie GMOLIEHO3BI»; TepOapHii OMoIIeHO3a B MOJJCPKAHUU €TO
«PacTuTenbpHBIC COOOIIECTBAY; CTPYKTYPBI U CyIIECTBOBAHUS
KOJUTEKITHS «BbHoTieH03 HAa ONpENETIECHHOW  TEePPUTOPHUH.

OOBICHATE OMOJIOTHYECKHUI CMBICT
SPYCHOCTH WUJIMCTOBOM MO3auKH.
CpaBHUBAaTh KOMIIOHEHTHI OHOIICHO30B,
UX BUJIOBYIO, TPOCTPAHCTBEHHYIO

U TPOPUIECKYIOCTPYKTYPHI, CBS3H
MEXK]ly OpraHu3MaMu

4.2 | DKOCHCTEMBI 2 DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI). | PackphIBaTh copepkaHue TEPMUHOB
U 3aKOHOMEPHOCTH [TonsiTne 00 ’KOCHUCTEME Y TIOHSITHI: 9KOCHCTEMa, OMOTCOIICHO3,
WX CYIIECTBOBAHUS 1 OMOTEOTICHO3E. MPOIYIIEHTBI, KOHCYMEHTHI, PEAYIICHTHI,

@OyHKIIMOHATIbHBIE KOMITOHEHTHI TpopUIEeCKrEe YPOBHH, TTUIIICBAS
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HKOCUCTEMBI: TPOJYIIEHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB 1 MOTOK SHEPTUU

B DKOCUCTEME.

Tpoduueckue (UIIIEBhIC) YPOBHH|
sKkocucTeMbl. [luimeBbie TIeTMM W CETH.
OCHOBHBIE  TIOKA3aTelud  AKOCHUCTEMBI:
oromMacca, MTPOMYKUIHUA. IKOJIOTHYECKHUE
MUpaMUAbl: TPOAYKIIUU, YHUCICHHOCTH,
OroMacchl. CaolicTBa HKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Hopmpemuwi: A. [Ix. Tencnu,

B. H. Cyxkaues.

Tabauyor u  cxemwvr:  «llpupoaHbie
coobmecTBay, «Llenu mutaHus,
«IKoJIorHYecKas MUpaMuaIa

Hernb M CeTh, JKOJOTMYECKUE
nupaMujibl, Oromacca, MpPOAYKIIHUS,
CYKLIECCHS.

XapakTepu3oBaTh CBOWCTBA 3KOCHUCTEMBI
(ee  cHOCOOHOCTH K  JUIUTEIBHOMY
caMoMo/IIep>KaHuUIO, OTHOCHUTEIBHO
3aMKHYTBINA KPYrOBOpPOT BEILECTB,
HEO0OXOMMOCTb TOTOKA SHEPTHUH).
CpaBHUBaTh TACTOMIIHBIE W JIETPUTHBIC
MUILIEBbIC IEMU, TPOo(PUUECKHUE YPOBHU
HKOCUCTEMBI.

Paznmuuate U PaMUJIbI POYKIINU,
MUpaMUAbl YHUCICHHOCTH U TMHPAMUIBI
OMOMAacCCHI.

CocTaBisaTh 1IeNU U CETH MUTAHUS.
IlepeuncnsaTh CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, caMOperyJisius,
pa3BuTHE (CyKIIeCCHs).

OnuceiBaTh  MEXaHU3M  MOJJIEP>KaHUS
paBHOBECHUS B 3KOCHCTEMaX.
XapaxkTepuzoBaTh CYKIIECCUH, BBISBIISTH
MPUYHUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI SKOCUCTEM

4.3

[TIpuponnsie
OKOCUCTEMBI

IIpuponusie DKOCHUCTEMBI.
DKOCUCTEMBI pek 151 o3ep.
DKocucTemMa XBOMHOTO WIN

IMUPOKOJIMUCTBCHHOTO JICCA.

PackpbIBaTh coaepaHue TEPMHUHOB
U TIOHSTHI: BOJHBIC IKOCHUCTEMBI,
OMOTreoneHO3bl, (PUTOTUIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuyvr u  cxemvl:  «IKOCHUCTEMA
IIMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHCTEMA XBOMHOTO JIECA»,
«buroneHnos Bogoemar.

Obopyoosanue: repOapuu U KOJUICKIUU]
PACTEHHI U JKUBOTHBIX,

MPUHAJJICKAIUX K PA3HBIM
AKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[IpuBOIUTH TPUMEPHI MPHUPOIHBIX
YKOCHCTEM CBOEH MECTHOCTH.

CpaBHMBaTh  HA3€MHBIE UM BOJIHBIC
DKOCUCTEMBI; OPTaHU3MbI, OOpa3YIOIIHUE
pasHblie TpohUIECKHUE YPOBHU

4.4 | AHTpPOIIOTCHHBIE AHTPOTIOTEHHBIE YKOCHCTEMBI. PackpbiBath coniepkaHie TEPMUHOB
AKOCHUCTEMBI ATPO3KOCHCTEMBI. U TIOHSITUW: aHTPOIOT€HHAs AKOCHUCTEMA,
Ypb6oskocucreMsl. brosoruueckoe arposKOCHCTEMA, ypOO3KOCUCTEMA,
U XO3SUCTBEHHOE  3HAYCHUE O6uropazHoobOpasue.
arpo’KOCHUCTEM U YPOOIKOCUCTEM. XapakTepu3oBaTh arpodKOCUCTEMbI
buopasznoobpasue KakK (bakTop| 1 ypOOIKOCHCTEMBI, 0COOEHHOCTH MX
ycTtolunBocT 3KocucTeM. COXpaHEHHE CYIeCTBOBAHUS.
OMOJOTUYECKOTO pa3Hoo0pasus [IpuBoANTs TpPUMEPHI AHTPOMOTECHHBIX
Ha 3emie. HKOCUCTEM CBOEH MECTHOCTHU, OMHCHIBATH
Jlemoncmpavyuu: WX BUJOBOW COCTaB U CTPYKTYPY.
Tabnuyvr  u  cxembi:  «ATpOLEHO3». CpaBHHBATh COCTAB U CTPYKTYPY
Obopyodosanue: Komnekuus «Bpeaureny mpupoaHbIX SKOCUCTEM
BAKHEUIINX CEJIbCKOXO3SMCTBEHHBIX U arpoOdKOCUCTEM, arPOIKOCUCTEM
KYJBTYpP» U ypOOIKOCUCTEM
4.5 | buocdepa Yuenne B. 1. Bepnaackoro o 6uocdepe. | PackpriBaTh conepkanue TEpPMHUHOB
rio0anbHas I'panuibl, coctaB M CTPYKTypa | U NMOHATHN: Onocdepa, KUBOE BELIECTBO,
IKOCHCTEMA 3eMJITH ouocdepsl. )KruBoe BEIeCTBO U €T0 JTMHAMUYECKOE PAaBHOBECHE.

dbyukiuu. OcobeHHOCTH 6nochephl Kak

Ouenusats Bkiana B. Y. Bepaaackoro
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rJI00aTbHON HKOCUCTEMBI.
JlunaMu4yeckoe paBHOBECHE W oOpaTHas
CBsI3b B OMocdepe.

Hemoncmpayuu:

llopmpemwi: B. W. Bepnaackui.
Tabauywl u cxemol: «O0mAs CTPyKTypa
ounochepr», «Pacnpoctpanenue KuU3HU
B Omochepe», «O30HOBBIH JKpaH
onochepb»

B co3gaHue Yyd4eHHs o0 Owuocdepe.
XapakTepus3oBaTth cocTaB Ouochepsl,
(GYHKIIUH JKMBOTO BellecTBa OMoc@epsl

U OompeaesisITh (Ha KapTe) 00JIacTH ero
HanOOJIBIIETO PACIIPOCTPAHECHHUS.
[TpuBoAUTH pUMEpPHI HPOSIBICHUS]
(GyHKLIMIA >XKUBOro BellecTBa Ouocgepsl,
OMOreOXMMHUYECKON JEsITeIbHOCTH
YeJI0BEeKa.

[lepeuncnarb oco6eHHOCTH OHocheps

KaK [J100aJIbHOM AKOCUCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs PackpeiBaTh cojep:kaHue TEPMHUHOB
CYIIIECTBOBAHUS U OMOT€OXUMHUYECKUE IHMKJIbI 3JIEMEHTOB W MOHATHH: IIETOCTHOCTh OMOChepsl,
ouochepsl (yrmepoma, a3ora). KPYTOBOPOT BEIIIECTB,

3oHanbHOCTh  Omocdepsl.  OCHOBHBIE OMOT€OXUMHUYECKUE KB
OMOMBI CyIIIN. AJIEMEHTOB, 30HAJBHOCTH OHMOC(hEpHI,
Jlemoncmpayuu: OMOMBI.
Tabnuyst u  cxemvi:  «KpyroBopoT OnuceiBaTh KPyrOBOPOT BEIIECTB,
yriaepona B Ouocdepe», «KpyroBopor OMOreOXMMHUYECKHE IMKJIBI a30Ta
a30Ta B IPUPOICH u yriaepoja B ouocdepe.
OOBSICHATh MPUYUHY 30HATBLHOCTH
ouocdepsl. [lepeuncnsaTh
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIH 3eMIu
4.7 | Yenoe4ecTBO YenopeuecTBO B OMochepe 3emiu. PackpriBaTh conepkaHe TEpPMUHOB

B Onocdepe 3emu

AHTpOHOFeHHBIC HU3MCHCHMUA

B Ouocdepe. ['mobanpHBIC

Y IIOHATHUM: AQHTPOIOTECHHbIE HW3MEHEHMS,
HKOJIOTUYECKUN KPU3UC, TI100aIbHbIE
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AKOJIOTHYECKHE POOJIEMBL.
Hemoncmpayuu:

Tabnuyvr u  cxemwvr:  «IIlpumepHbie
AHTPOITOTEHHBIE BO3/ICUCTBUS

Ha NpUpoay», «BaxkHelllne NCTOUYHUKH
3arpsI3HEHUST  BO3JlyXa M TPYHTOBBIX
BO.», «IlouBa — BaxHemas
coctapisitonas ouocdepon», «DakTophl
Jerpagauuu  nouB»,  «llapHHKOBBIN
abdexT», «DakTopsl PaguOaKTUBHOTO
3arpsisHeHust  Ouocdeps»;  KpacHas
kHura P®, n3zo0pakeHuss OXpaHsAEMBbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapaktepnuzoBaTh ~ OHOC(HEpPHYIO  POJIb
YEJIOBEKA.

[IpuBoaWTh TPUMEPHI AHTPOIOTECHHBIX|
U3MeHeHu# B bnocdepe.

OueHuBaTh TMOCIEACTBUS 3arps3HEHUS
BO3/IYIIIHOM, BOJHOM CpPEbl, U3MECHEHHUS
KJINMaTa, COKpalIeHus
O6ropa3zHooOpasusl.

®opMyIMpOBaTh COOCTBEHHYIO TMO3UIUIO
M0 OTHOIICHHIO K II00aIbHBIM

U PETUOHAJIBHBIM  IKOJOTHUUYECKUM
npobsieMaMm, aprymMeHTUPOBaTh CBOIO
TOYKY 3pEHHUS.

HaszpiBaTh OpHYMHBI  MOSIBJICHUSA
MIPUPOTOOXPAHHOM JTHUKH,
packpblBaTh 3HAauY€HHE IMporpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
IIPHUPO,IBI
1 4eJI0OBEYeCTBa

CocyuiecTBOBaHUE TMPUPOJIbI

u denoBeyecTBa. CoxpaHEHHE
Omopa3HooOpa3ust Kak OCHOBA
YCTOMUYMBOCTH OHOChEpHI.

OcHoOBa palMOHAIBLHOTO

YIPaBJICHHUS TPUPOTHBIMUA PECYPCaAMH
¥ X UCTIOJIb30BaHUE.

JlocTmkenus OMoI0rum

PackpeiBaTh conepkaHne TEPMHUHOB
51 IIOHSATUM: panoHaIbHOE
IIPUPOIOIIOIB30BaAHUE, YCTOUUNBOE
pa3BUTHE, KODBOIIOLIUA.
Xapakrepu3oBaTh palMOHAIIBHOE
UCIIOJIB30BAHUE IPUPOIAHBIX PECYPCOB;
OCHOBHBIE T10JIOXKEHUS KOHLEILIUN
YCTONYUBOTO Pa3BUTHS
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Y OXpaHa IIPUPOBI.

Hemoncmpayuu:
Tabnuyvr u cxemvi: «buocdepa wu
YEIIOBEK)

Hrtoro yacos no teme

Pe3epBHOE BpemsI 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJEHHBIX 11O KIIACCAM
MPOBEPSIEMbBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OEPA30BATEJBHOM NPOI'PAMMBI CPEJTHEI'O OBIIEI'O
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUSA 11O BUOJIOI'NHU

B ¢denepanbHBIX M perHOHANBHBIX IPOIEAypax OICHKH KadecTBa O0Opa3oBaHUs
UCIIOJIL3YETCS TepedeHb (KOAM(PHUKATOP) PACHpPEICICHHBIX MO0 KJIaccaM IPOBEPSEMBIX
TpeOOBaHUI K pe3ybTaTaM OCBOCHHS OCHOBHOW OO0pa30BaTeIbHOW IMPOTPaMMBbI
CpemHero o0Iero o0pa3oBaHUs U AJIEMEHTOB COJEPIKAHUS TI0 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TpeOOBAHUS K pPe3yJibTaTaM 0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmmbl

Kon [IpoBepsiemblie MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
IIPOBEPSEMOT0 00pa3oBaTeNbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMUS
pe3yJibrara
1 CdopMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHUCTEME

HAy4YHOTO 3HAHMS  €CTECTBEHHBIX HayK, B (HOpMUPOBAHHUU
COBPEMEHHOW €CTEeCTBEHHO-HAyYHON KapTUHBI MHUpa M HAY4YHOTO
MHUPOBO33pPEHUS; O BKIJIAJIE POCCUUCKHX M 3apyOCKHBIX YUYCHBIX-
OMONIOrOB B pa3BUTHE OWOJIOTHH; (DYHKIIMOHAIBHONH TPaMOTHOCTU
YeJIOBeKa /ISl PEIICHUsI )KU3HEHHBIX 3a]1a4

2 YMeHue packpelBaTh COJEpKaHUE OHOJIOTUYECKUX TEPMHUHOB U
MOHSATUM: )KU3HB, KJIE€TKa, OPTaHU3M; MeTab0JM3M (OOMEH BEILIECTB U
MpEBpaIllEHUe DSHEPruu), TOMeocTa3 (cCaMOperyJssiius), ypoBHEBas
OpraHu3alys >KUBBIX CUCTEM, CAMOBOCIIPOM3BeACHUE (PEMPOAYKITHUS),
HACJIEJICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE

3 YMeHue uznaratb OMOJIOrH4ecKue TeOpuu (KJIETOYHasi, XpOMOCOMHAs,
myTaronHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBuiiosa)
U yuyeHus (0 LEHTpax MHOroo0pa3usi U MPOUCXOKACHUS KYJIbTYpPHbIX
pactenuit H.1. BaBunosa), onpenensarbs rpaHullbl UX MPUMEHUMOCTH
K JKHUBBIM CUCTEMAM

4 YMeHue BiageTh METOJaMU HAy4yHOTO TIO3HaHUST B OHOJIOTHU
(HaOyrofieHe W OINKMCAHUE >KUBBIX CHCTEM, IPOIIECCOB U SBJICHHM;
OpraHu3aiys ¢ TMpOBEeJACHUE OHOJIOTHYECKOTO0 IKCIEPUMEHTA,
BBIJIBIDKCHUE  THUIOTE3bl;  BBISIBICHHWE  3aBUCUMOCTH  MEXIY
UCCIIeTyEMBbIMU BEJIMUUHAMU, OOBSICHEHHE TTOTYUYCHHBIX PE3YJIbTAaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX TOHATHM, TEOPUN M 3aKOHOB; YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTATOB)
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YMeHue BBIJCIATh CYHICCTBCHHBIE MPU3HAKH BHUPYCOB, KIETOK
OPOKAPUOT U OJYKApPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTHM  TPOIIECCOB  OOMEHa  BEUIECTB U
NIPEBpAICHHUs] SHEPTUU B KJIETKE, (DOTOCHHTE3a, TUIACTUYECKOTO U
PHEPreTHYECKOro  OOMEHa, XEMOCHMHTEe3a, MHTO03a, Meko3a,
OIJIOIOTBOPEHMSI, PA3MHOXKCHHS, WHIUBUAYaJIbHOTO  Pa3BUTHUSA
opraHu3ma (OHTOI€HE3)

YMeHue npUMEHATh [OJIyYEHHbIE 3HAHUS JI1  OOBACHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUM, I TPUHATHUS MPAKTHYECKUX
pelIeHi B TOBCETHEBHOM >KU3HHU B LIETSIX oOecreueHus: 0€30MacHOCTH
CBOETO 3JI0POBBS U 370POBbSl OKPYXKAIOIIMX JItOJEH, COOIIOACHHUS
HOPM TPAMOTHOTO TMOBEAECHUS B OKPYXKAIOIIEH NPUPOJHON CpeIE;
NIOHUMaHUE HEO0XOUMOCTH UCIIOJIb30BAHUS  JIOCTHIKECHUI
COBpPEMEHHOW OWONOrMM M OHOTEXHOJOTMM MJii PpaluOHAIBbHOTO
MIPUPOJOTOIB30BAHUS

YMeHue pemaTh 3J€MEHTapHbIE T€HETHYEeCKHE 3aJayd Ha MOHO-
U JUrMOpUAHOE  CKPELIMBAaHUE, CLEIUICHHOE  HACIEI0BaHUE;
COCTaBJISITh CXEMBI MOHOTHOPUAHOTO CKpEIIMBaHUs
JUISL IPEJCKA3aHuUs HACJIET0BAHMSI IPU3HAKOB Y OPTaHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHble M MpPaKTHUYECKHE paboThI,
coO0aTh NpaBWwiIa Mpu paboTe ¢ y4eOHbBIM M JIA0OPATOPHBIM
o0opyI0BaHHEM

YMeHHe KpUTHUECKH OLICHUBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO
OMOJIOTMYECKOTO  COJIEPKAHUs, BKJIOUYAIONIYI0  TICEBIOHAYUYHBIC
3HaHMS W3 pa3MuHbIX HcTouHUKOB (CMU, HayyHO-mOIyJIsIpHBIE
MaTepHuaibl); 3TUYECKUE aCMEKThl COBPEMEHHBIX HCCIEIOBaHUN B
OMOJIOTHH, MEUIIUHE, OMOTEXHOJIOTUN

10

YMeHnue co3naBaTh COOCTBEHHbBIC MMCbMEHHBIC U YCTHBIE COOOIIICHMS,
0000111251 OMOJIOTHYECKYI0 MH(DOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
rPaMOTHO HMCIIOJI30BaTh MOHITHHHBIN armapat OuoJIOTur

IIpoBepsieMble 3J1eMEHTHI COAEePKAHMS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 buonorus kak Hayka
1.1 buonorus — Hayka o xuBoil npupoze. Ponb 6uosnornu B GopMHpOBaHUU

COBPEMEHHOM HayyHOU KapTUHBI MUpa. CUcTeMa OMOJIOTUYECKUX HAYK




79

1.2

Metonel TO3HAHUWS OJKWMBOM mpupoAbl (HAOMIOIACHHWE, JKCIEPHUMEHT,
OlHcaHue, U3MEpPEHHUe, KIacCU(pUKaIUs, MOJACITUPOBAHNE, CTATUCTHUSCKAs
00paboTKa TaHHBIX )

JKuBbIE€ CHCTEMBI U UX OpraHH3aIu:A

2.1

Kupbie cucrempl (OMOCHCTEMBI) Kak TMpEeIMET H3y4YeHHS OHOJIOTHHU.
CBoiicTBa OMOCHCTEM M MX pa3HOOOpasue

2.2

Y poBHU OpraHu3alyy OMOCUCTEM: MOJIEKYJISIPHO-TeHETUYECKUIA, KIIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIIMOHHO-BUI0BOM, 9KOCUCTEMHBIH, OOCepHbIN

XUMUYECKUHN COCTAB U CTPOEHUE KIIETKH

3.1

XUMHYECKAN COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHKpPO3JIEMEHTh. Boma u MuHepanbHble BemiecTBa. DOYHKIMU BOABI U
MUHEPAJIbHBIX BelEeCTB B kieTke. [loanepxkanue ocMOTHYECKOro OanaHca

3.2

benku. CoctaB u ctpoeHue O6€IKOB. AMHUHOKHUCIOTB — MOHOMEPHI OEIIKOB.
He3zameHnmble 1 3aMEHUMBIE aMUHOKHUCIOTBI. AMUHOKHUCIOTHBIA COCTaB.
YpOoBHM CTPYKTYphl OCJIKOBOM MOJIEKYJbI (TIEpBUYHASl, BTOpUYHAS,
TpEeTUYHAsT U YETBEPTUYHAS CTPYKTypa). XHMMHUUECKHUE CBOWMCTBA OEJIKOB.
buonornyeckue QyHKIIMM OEITKOB.

depMeHTHl — Ouosiorudyeckue Karanuzatopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cneuupuyHoctb. KopepmenTsl. ButaMuHsI.
OTnuuust pepMEHTOB OT HEOPTAHUYECKUX KaTaIM3aTOPOB

3.3

YrieBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Je30KCHpu003a),
nucaxapujbpl (caxaposa, JJakTo3a) W IMojucaxapuibl (Kpaxmal, TJIUKOTEH,
1eJUTI0103a). bronmorndeckrue pyHKIIMK YTIIEBOIOB.

Jlunuapl:  TpUrIUUEpHUAbl, cTepouabl, Qocdomunuasl. [mapodunsHO-
ruapodobHbie cBoMcTBa. buomornueckue ¢yHkuuu nunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCITKOB 1 JIMMHIOB KaK HUCTOYHUKOB SHEPTUH

3.4

Hyxnennoseie xwucnorsl: JHK u PHK. Hykneoruaer — moHOMEpSHI
HYKJIeMHOBBIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pyHkuuu
PHK. AT®: ctpoenue u GpyHKIIUN

3.5

[MuTosorust — Hayka o kietke. Knerounas reopusi. MeTo1bl U3y4eHUs KIIETOK

3.6

Knerka kak menoctHas >xuBasg cuctema. OOmMe MNPU3HAKU KIETOK:
3aMKHyTas HapyxHas memOpana, mojekynsl JIHK kak renernueckuit
amnmapar, cucteMa CuHTe3a Oeska

3.7

Tunsl kieTok: sykapuoTHyeckas M THpokapuotuueckas. OcoOeHHOCTH
CTpOCHHsI TPOKApUOTHYECKON KieTku. Kierounas cTeHka OaKTepHii.
Crtpoenune sykapuoTHUeCKON KieTKd. OCHOBHBIE OTIUYHS PACTUTEIBHOM,
’KUBOTHOM M TPUOHOM KIIETKU
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3.8

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAs! CTEHKA, TNIMKOKAJIMKC, UX
¢byaknuu. [lrasmatudeckas wmeMOpaHa, €€ CBOWCTBA W (PYHKIUH.
[utomnasma u ee opraHouspl. OgHOMEMOpPAHHBIE OPraHOWIbI KIETKHU:
supomasmMarudeckas cerb (OIIC), ammapar T'ofabaKH, JTHU30COMBI.
[TosryaBTOHOMHBIE ~ OpPraHOMbBI  KIETKA: MHTOXOHJPWUHU,  IUIACTUJBI.
[TpoucxosxieHre MUTOXOHAPHH U T1acTuA. Buasl minactun. HemeMOpaHHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIECTOYHBIA IEHTP, PECHUYKH, KTYTHKH.
DyHKIUA OPraHOUJIOB KIIETKU. BKitoueHus

3.9

SInpo — peryasTopHbli 1eHTp KiIeTku. CTpoeHHe spa: saepHas 000JI04Ka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BEIIECTB B KJIETKE

)KI/I?)HCI[CSITGJ'IBHOCTB KIJIICTKH

4.1

OOMeH BellecTB, WM MEeTaboau3M. AccuMUIALUs (TJIaCTUYECKUH OOMEH)
U JUCCUMWISLUS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €IUHOTO
npouecca merabonu3ma.  Tumbl OoOMEHa BENIECTB: aBTOTPODHBIA U
reteporpodHbiii. Posib (epMEHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUU
SHEPTUHU B KJIETKE

4.2

®orocunTe3. CperoBas W TemHOBas (¢as3pl (orocuHTe3a. Peakuuu
doTocunTe3a. DPdekTuBHOCTL (oToCcHHTe3a. 3HadYeHHe (PoToCHHTE3a
JUIs JKU3HU Ha 3emiie. BiusiHue ycinoBuit cpenbl Ha (DOTOCUHTE3 U CIIOCOOBI
MTOBBIIICHHSI €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIHUE OaKTepuu. 3HAUCHHE XEeMOCHHTE3a
IUIS KM3HHM Ha 3eMIie

4.3

DOHepreTuueckuii oOMeH B KieTKe. PaciieruieHue BeIeCTB, BBIICICHUE
U aKKyMyJUPOBAHHE SHEPTUH B KIJIETKE. DTarbl YHEPreTUUecKoro oomMeHa.
I'mukonus. bpoxxenue u ero Busbl. KHCIOpOAHOE OKUCTIEHUE, WU KIIETOYHOE
npixanue. DPPEeKTUBHOCTh SHEPTETUUECKOT0 OOMEHa

4.4

Peaknuu wmatpuuHoro cuHte3a. I'enernueckas wuHpopmamms u JIHK.
Peanuzanus renernyeckoit nHGopMalu B KJeTke. [ eHeTHUeCKuit KO U €T
cBoiicTtBa. Tpanckpunuuss — marpuunbld cuHTe3 PHK. Tpancmamusa —
ouocuHTE3 O€Ka. KonupoBanue aMHHOKHCIIOT. Pons pubocom B
OouocuHTe3e Oenka

4.5

Heknerounsie (opmbl XM3HHM — BUPYCHl. McTOpus OTKPBITHUS BUPYCOB
(I.N. HBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEAEATEIbHOCTH
BupycoB. baktepuodaru. bome3nu pacTreHuid, >XKUBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble BHpycamu. Bupyc unmmyHonedunura uenoBeka (BUY) —
Bo3Oyautens CIINda. Ilpodunaktuka pacrnpocTpaHEHHUS BHPYCHBIX
3aboeBaHU
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PasmHOXkeHHE 1 HHIUBUAYAJIbHOC Pa3BUTHC OPraHu3MOB

5.1

Krnerounslii 1UKJ, WM >KU3HEHHBIN IMKA KieTku. MHTepdaza u MuTo3.
[Ipomeccrl, mnpotekaromue B wuHTEephaze. Pemmkamus — peaknus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAOOp —
KapuoTun. JMIMIOMAHBIA M  TalJIOWJHBIA  XPOMOCOMHBIE  HAOOPBHI.
Xpomaruapl. [{uTonornyeckue OCHOBBI PA3MHOKEHUSI U UHAUBUYaTbHOTO
Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. Ilpoueccwl, mpoucxopasmime
Ha pa3HbIX CTAIUAX MUTO3a. buonornyeckuii CMbICI MUTO3a

5.2

®opmMbl pa3MHOKEHHS OPraHU3MOB: Oecronioe U mojoBoe. Buasl 6ecronoro
Pa3sMHOXKEHHUS: JIEJICHUE HaJlBOE, IMOYKOBAHHE OIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe,  BETeTaTUBHOE  pa3MHOXKeHHe.  VIcKyccTBeHHOE
KJIOHUPOBAHHE OPTaHU3MOB, €T0 3HAYCHUE JIJISI CEJICKIHH

53

[TonoBoe pa3MHOKEHHE, €0 OTINYUS OT OECIIONOTO.

Meiio3. Cragun Mmeno3za. IIpoueccsl, npoucxoadiuye Ha CTaausIX Menosa.
IloBenenne xpomocoM B Meinosze. Kpoccunrosep. bronornueckuit cmsbIci
Y 3HA4YCHUE Meno3a

5.4

I'amerorenes — mporecc oOpa3oBaHUS IOJOBBIX KIETOK y YKHWBOTHBIX.
[TonoBbie »Kene3bl: CEeMEHHUKM U sSIUUHUKU. OOpa3oBaHHUE U Pa3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30ul, SUICKIeTKa) — CIiepMaToreHes
n oorene3. OcCOOECHHOCTH CTPOCHHS SUIIEKIECTOK W CIIEPMATO30UIOB.
OmnonorBopenue. [laprenorenes

5.5

NunuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpPHUOHANIBHOE pa3BUTHE
(amOpuorenes3). ITambl SMOPUOHAIILHOTO Pa3BUTUSI Y TIO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHUE, racTpyssiius, opraHoreHes. IlocramOpuonanbHoe
pazButue. TuIBl MOCTAIMOPUOHANIBHOIO Pa3BUTHS: MPSMOE, HENPSMOe
(inumHOuHOE). BnusHHME cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u pa3Butne pacreHuil. OHTOT€HE3 LBETKOBOIO PACTEHMS: CTPOEHHUE
CEMEHHU, CTaJINH Pa3BUTHUS

HaCJ'IeI[CTBeHHOCTB N USMCHYUBOCTDb OPraHnu3mMoOB

6.1

IIpenmer m 3amaun re”Hetuku. Mcropuss pas3BUTHS T'eHETUKH. Bkiazg
POCCHUHCKHX U 3apyO€XHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeToabl
reHeTUKH  (TUOPUAOJOTUYECKUM, IUTOT€HETUYECKUM, MOJIEKYJISIPHO-
reHeTudeckuil). (OCHOBHbIE TI'E€HETUYECKHE TOHATHS. | eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3YEMAas B CXEMAaX CKpPEINBAaHUN

6.2

3aKOHOMEPHOCTH HACJIeI0BaHUs MPU3HAKOB, YCTaHOBJICHHBIE ['. MeHenem.
MonorubpumHoe CKpeuMBaHue. 3aKOH eAMHO00pa3usi THOPHUIOB TIEPBOTO
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nokosieHus. [IpaBuno AJOMHHHMpPOBaHWSA. 3aKOH PACIUIEIUICHUS NPU3HAKOB.
['unoTe3a unctoTsl raMert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.
JluruOpuaHoe  CKpelIMBaHHWE. 3aKOH HE3aBUCUMOTO  HacCJEAOBaHUS
npu3HakoB. lluToreHeTHMUeckne OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUA.
AHammsupyromee  ckpemmBaHue.  Vcmosb30BaHME  aHAIM3UPYIOLIETO
CKpELIMBaHUs ISl ONPEAEIICHHsI TEHOTUIIA 0COOH

6.3

CuemieHHoe HacienoBaHue npu3zHakoB.  Pabora T.  Moprana no
CLICIUICHHOMY HAacJel0BaHUIO0 TIeHoB. HapyuieHue cueruieHuss IeHOB B
pe3ysIbTaTe KpPOCCHHIOBEpa. XPOMOCOMHAsi TEOpHUS HACIEICTBEHHOCTH.
I'eneTnueckue KapTel.

['eneruka nona. XpoMOCOMHOE ONpeesieHUE 1mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['oMorameTHble U reTeporaMeTHeie oprann3mbl. HacnenoBanue
IPU3HAKOB, CLEIJICHHBIX C MIOJIOM

6.4

N3MeHUnBOCTSD. Buppr M3MEHYUBOCTH: HEHACJIC/ICTBCHHAS
U HAcJIeACTBEHHas. Ponb cpenbl B HEHACIEACTBEHHOM HW3MEHYMBOCTH.
XapakTepucTuka MOJUPUKAITMOHHON U3MEHUYMBOCTU. BapualMOHHBIA Psij
W BapuanuoHHas KpuBas. Hopma peaknuu npusHaka. KosmuecTBeHHBIE
U KauyeCTBEHHbIE TMpPHU3HAKM M KX Hopma peakuuu. CBoiicTBa
MOJU(PUKAIIMOHHOW U3MEHUUBOCTH

6.5

HacnencrBenHasi, win TreHOTHUNHMYECKas, U3MEHUYMBOCTb. KoMOuHaTHBHAs
M3MEHYMBOCTh. MeH03 W MOJOBOM MpOlleCC — OCHOBA KOMOWHATHMBHOMU
M3MEHYMBOCTU. MyTarimoHHass u3MeHUYMBOCTh. Kiaccudukanus MyTaiuii:
IE€HHBIE XPOMOCOMHBIE, TE€HOMHBIE. Yacrora W IPUYMHBI MYTAaLUH.
MyTtarennbsie (pakTopbl. 3aKOH TOMOJOTHYECKUX PSAJOB B HACIIEICTBEHHON
n3menuusoctu H.M. BaBunosa

6.6

I'enetuka uvenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T'€HETHUKHU
YEJI0BEKA: reHeaJIOTMYeCKU, OJIVM3HEIOBBIH, LIUTOTCHETUYECKUIM,
OMOXMMUYECKU, MOJIEKYJIApHO-TeHeTnYecKuidi. COBpEMEHHOE OIpEeIICHHUE
TEHOTHUIIA: TOJHON€HOMHOE CEKBEHUPOBAHWE, TCHOTUIIMPOBAHUE, B TOM
yucne ¢ nomompio I1IP-ananu3a. HaciaeacrBenHble 3a001eBaHMs YeJIOBEKa:
reHHble O0O0JIe3HM, OOJIE3HUW C HACIEJICTBEHHOM MpeapacroyioKeHHOCTHIO,
XpoMocoMmHbIe Oomne3nn. CoMaThyeckue W TEHEPAaTUBHBIC MYTAaIlHH.
[IpuHIMOBI  340pOBOTO O00pa3a KWU3HU, JIUATHOCTUKH, MPOPUIAKTHKU
u JICUCHMUS T'C€HETUYECCKUX 0ose3HeEN. MeauKo-TeHEeTHUECKOE
KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEAUIIMHCKON T€HETUKHU B IPEAOTBPAILICHUU
1 JICYCHUN IT'€HETUUECKNX 3a00JICBaHUI YEI0BEKa

Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTH

7.1

Cenekuus Kak HayKa U MPOLECC. 3apOKACHNUE CEIEKIUN U JOMECTUKALUSA.
Yuenue H.M. BaBunoBa 0 IeHTpax NPOUCXOXKIACHHUS M MHOTO00pa3us
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KYJIbTYPHBIX pacTeHUU. L[EeHTpBI MPOMCXOKAEHUSA NOMAIIHUX XUBOTHBIX.
Coprt, nopoja, mramMmm

7.2

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MaccoBbI U UHAUBUIYAJIbHBINA OTOOPHI
B CENeKIMU pacTeHud W  KUBOTHBIX. OlleHKa  3KCTepbepa.
bnuskoponcTBeHHOE  cKpemMBaHWe — HUHOpuAMHr. Yucras nuHUA.
CkpeliuBaHue 4YHUCTBIX JIMHUWA. [erepo3uc, wiaM TUOpUIHAS CHIIA.
HepoacteenHoe ckpemuBanue — aytopuauur. OTnajieHHas THOpUAN3aIus
u ee ycnexu. McKyccTBEeHHBI MyTareHe3 M MOJy4Y€HUE TMOJUIIIIOUIOB.
JIoCTHKEHUS CeJIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

broTexHOJIOTHs KaK OTpacilb MPOU3BOJCTBA. ['eHHas MH)KEHepus. OTallbl
co3nanus pekomOuHanTHoM JIHK u Tpancrennsix opranusmos. Knetouynas
uHxeHepus. KierouHnble KyiabTypbl. MHKPOKJIOHAJIBHOE Pa3MHOXKEHUE
pacteHuii. KiloHUpOBaHKME BBICOKONPOAYKTHBHBIX CEJIBCKOXO035HCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U 3THUecKre npoodsieMbl. ' MO — reneTnuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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IIpoBepsiemble TpeOOBaHUS K pe3y/JbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
0o0pa3oBaTenbHOM MPOTrpaMMBbI CPEAHET0 00111eT0 00pa30BaAHMUS

1

ChopMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTHUU B CHCTEME
HAyyHOTO0 3HaHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHOW €CTECTBEHHOHAY4YHOM KapTUHbI MHpPA W HAYy4HOTO
MHUPOBO33pEHUS; O BKJIAJ€ POCCHUMCKMX M 3apyO€KHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE OHMOJIOTWHU; (PYHKIMOHAIBHON T'PaMOTHOCTU
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a/1a4

YMeHne packpeiBaTh COAEpKaHUE OMOJIOTHYECKUX TEPMHUHOB U
MOHSATUM: BUJ, MOMYJSALUS, TeHO(OH, IBOJIIONMSA, ABUKYIIUE CUIIbI

(axTopsl) 3BOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUJ1000pa30BaHue, AKOJIOTUYECKHUE (dhaxTopsl, HKOCHUCTEMA,
OPOAYIEHThl,  KOHCYMEHTBI,  PEAYyLEeHTbl, IIeNd  IUTaHus,

AKOJIOTHYECKas MupaMuga, OuoreoreHos, onocdepa

YMeHue uznaraTh OMOJOTHYECKHE TEOpPUHU (IBOJIIOIMOHHAS TEOPHSI
4. JlapBuHa, CHHTETHYECKas TEOpUs DBOJIOLMH), 3aKOHBI H
3aKOHOMEPHOCTH (3apojbiiieBoro cxojcrea K.M. bapa, uepenoBanus
rNIaBHbIX HampaBieHud u nyrtedl »Bomounu A.H. Ceepiiona,
yueHuss o 6uochepe B.U. BepHanckoro), onpenensiTh rpaHUIbl UX
MIPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BIajgeTh METOJaMU HAy4yHOTO TIO3HaHUST B OHOJIOTUU
(HaOyroZiIeHMe W ONMKMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBJICHUMN;
OpraHu3alys ¢ TMpOBEACHUE OHOJIOTHYECKOr0 IKCIEPUMEHTA,
BBIJIBDKEHUE  TUIIOTE3bl,  BBISIBJICHHUE  3aBUCUMOCTH  MEXIY
HCCIIeTyEMbIMU BEJIMUUHAMU, OOBSICHEHHE TTOJTYUYCHHBIX PE3YJIbTAaTOB,
WCMOJIb30BAHHBIX HAYYHBIX IOHSATHW, TEOPUM WM 3aKOHOB;, YMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB)

YMeHue  BBIACHATh  CYIIECTBEHHBIE  TPU3HAKKM  CTPOCHHS
OMOJIOTHYECKUX OOBEKTOB: BHJIOB, NOMYJSAIUNA, MPOTYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHMOTr€OLEHO30B M  DKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJIEACTBEHHOW  HW3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCITOCOOICHHOCTH
OpraHU3MOB, ICHCTBUS SKOJOTHYCCKUX (AKTOPOB HA OPTaHHU3MBEI,
MepeHoca BEIIECTB U MMOTOKA SHEPTUHU B IKOCUCTEMAX, aHTPOTIOT€HHBIX
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VM3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYyTrOBOPOTA BEILIECTB
1 OMOTEOXMMHUUYECKHUX ITUKIIOB B Onocdepe

YMeHHue TNpUMEHSTh TIOJNyYeHHbIE 3HaHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl MPUHSITUS MPAKTUYECKUX
pelIeHHid B TOBCETHEBHOM KM3HU B LIEJISIX 0OecredeHus: 0€30MacHOCTH
CBOETO 30pPOBbS M 3JI0POBbSl OKPY>KAIOIIMX JIIOACH, COOJI0/IeHuUs
HOPM TPAMOTHOTO ITOBEACHUS B OKPYKAIOIIECH MPUPOJHOM CPEXE;
MOHUMAaHUE HEOOXONMMOCTA  MCHOJB30BAHUS  JOCTHXKEHUU
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHue penath dJieMeHTapHble OMOJIOrMUECKHUE 3a]]a4H, COCTaBIISATh
CXEMBI IIEpeHOCca BEIIECTB U SHEPTUHU B SKOCUCTEMaXx (1[eMy MUTaHUs)

YMeHre BBIMONHATH JIAOOpATOpPHBICE M TMPAKTHYECKHE pPaboTHI,
coONI0OIaTh TpaBWia MpU padoTe ¢ y4eOHBIM M J1aOOpPaTOPHBIM
o0opyI0BaHHEM

YMeHne KpUTUUYECKU OIIEHHWBAaTh U MHTEPIIPETUPOBATH UH(POPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0  TICEBOHAYYHBIC
3HaHUS M3 pa3nuuHbIX HcTOuHMKOB (CMMU, Hay4yHO-mOIyJsSIpHbBIE
MaTepualibl); paccMaTpUBaTh I100ATbHbBIE YKOJIOTHUYECKUE TIPOOIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULIIO

10

YMeHnue co3naBaTh COOCTBEHHbBIEC MMChbMEHHBIC U YCTHBIE COOOIIICHMS,
0000111ast OMOJIOTrMYeCcKy 0 HH(HOPMAIINIO U3 HECKOJIBKHX UCTOUYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 DBOJIIOLIMOHHAST OMOJIOT U
1.1 DBOJIIONMOHHAS TEOPUSI U €€ MECTO B OMOJIOTHH.

CunerenbcTtBa 3Bomonuu. [lageoHTosornyeckue: MOCIEN0BATENIBHOCTD
MOSIBJICHUS BUJIOB B IMAJEOHTOJOTUYECKON JIETOMUCH, IEPEXOIHBIE (DOPMBI.
buoreorpaguueckue: cXoAacTBO W pasznuuue (payH u (IOp MaTepUKOB
¥ OCTPOBOB. DMOPHOIOTMUECKHE: CXOJICTBA U Pa3IuuMsi SMOPUOHOB Pa3HbIX
BHUJIOB TO3BOHOYHBIX. (CpaBHHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTMYHBIE,
aHAJOTMYHbIe, pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIpHO-
OMOXMMHMUYECKHE: CXOACTBO MEXaHHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX
MEeTa0O0JMYECKUX MyTEN Y BCEX OPTaHU3MOB
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1.2

OpomrormonHast teopust Y. JlapBuna. IlpennmochuikKu BO3HMKHOBEHHS
JTapBUHU3MA. [[BIDKYIIHE CHITBI DBOJIIOIMH BUAOB 1O JlapBUHY (M30BITOYHOE
pa3MHOKEHHE TpU  OrPAaHUYCHHOCTH  PECypCOB,  HEOINpeAesieHHas
U3MEHYUBOCTDh, 00ph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus sBoitouuu (CTD) U OCHOBHBIE €€ IMOJIOKEHHUS.
MuxkposBosronus. [Tonmynsiuys kak eIMHUIA BUIA U 3BOJIIOIUN

1.4

JIBmokymiue cuibl ((pakTopbl) SBOJIIOLMK BUIOB B Mpupoae. MyTalmoHHbBIN
mpolecc U KOMOMHATHBHAs M3MEHYMBOCTh. llomynsiunoHHBIE BOJHBI U
npeiid renoB. WMzomamms wu  murpanus. EcrecTBeHHBIH 0TOOp —
HaAMpPaBIAOMUN GakTop BoMonUUA. DOPMBI ECTECTBEHHOTO 0TOOpA.
[Ipucnoco01eHHOCTh OPraHu3MOB Kak pe3yJbTarT 3Bosronuu. llpumepsl
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMop¢03bl U UANOAAANTALIUH.

Bun wu BumooOpazoBanme. Kpurepun Buma. OCHOBHbIE (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIEeCKOe

1.5

MaxkposBomtorusi.  Popmbl  IBoSOLIMU:  (DUTIETHYECKAs, JUBEPIreHTHA,
KOHBEpreHTHas1, napaienbHas. HeoOpatumocTs 3BoIIONMN

Bo3HMKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHay4yHbIE OPEACTABICHUA O 3apOKJICHUMU KU3HU. HaydHble THUIIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emJie: abHoreHe3 U MaHcrnepMus. XUMHUIecKas
ABOJIIOLUS. DKCIEPUMEHTAIIBHOE MOATBEPKICHUE XUMUUYECKON BOJIIOLINU.
Hauanbuble stanbl Ouosiormyeckoid sposonuu. ['munmoreza PHK-mmpa.
[IepBbie kieTKH U UX 3BOJOLUsL. DOpMUPOBAHKE OCHOBHBIX T'PYII KUBBIX
OpraHu3MOB

2.2

PazButne xu3Hu Ha 3emuie 1o spaMm W nepuogam. Karapxei. Apxerckas
U TIpoTepo3oiickas 3pkel. [laneo3olickas spa U ee nepuojabl: KEMOPUNCKUH,
OPJIOBUKCKHUM, CUITYPUUCKWN, EBOHCKUW, KAMEHHOYTOJIbHBIN, MEPMCKHI.
Me3o030iicKas 3pa U €€ NePUOAbl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.
KaliHo30lickas 3pa W €€ IepUoIbl: MaJICOr€HOBBI, HEOTCHOBBIN,
AHTPOIIOTE€HOBBIN. XapaKTEPUCTUKA KIMMATa U T€OJOTMYECKUX MPOLIECCOB.
OcHOBHbIE 3Tambl 3BOJIIOIUU PACTUTEIBHOTO W JKUBOTHOTO MHPpA.
Apomopdo3bl y pacTeHUM 1 KUBOTHBIX. [10siBIIeHHE, pacliBET U BHIMUPAHUE
TPYNI KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3BOJIONUU. OCHOBHBIE
CUCTEMAaTUYECKHE TPYIIbl OPraHU3MOB

2.4

DBOJIIOIMA YeJIOBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue mpeacTaBieHU
O MPOUCXOXKACHUU YenoBeka. MeTonbl n3ydeHns aHTponorene3a. Cxoacraa
U pa3Iuyusl 4YeJOBEeKAa M KUBOTHBIX. CHCTEMATMYECKOE TOJIOKEHUE
YEJI0BEKa.
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HBwxymue  cuibl  (pakropbl) — aHTpomoreHe3a.  HacrneacrBeHHas
U3MEHUYMUBOCTh M €CTECTBEHHBINM 0TOOp. OOIIEeCTBEHHbIH 00pa3 >KHU3HHU,
U3TOTOBJICHUE OPYIUI TpyJa, MBIIIUICHHUE, PEYb

2.5

OCHOBHBIE CTaIMU ¥ BETBU HBOJIIOLIUH YEJIOBEKA: aBCTPAIONUTEKH, YeI0BEK
yMenbii, YenoBek npsaMoxoadmuni, YemoBeK HeaHAepTAIbCKUN, UenoBek
pa3yMHbIi. Haxoakum HCKOIIaeMbIX OCTAaHKOB, BpEMsI CYLIECTBOBAHUSA,
o0JacTh pacnpocTpaHEHHsl, 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OpYy AU

2.6

YenoBeueckue packl. OCHOBHbIE OOJBIIME  paChl:  €BPONEOUIHAS
(eBpasuiickas), HErpo-aBCTpaJiouaHas (dKBATOpHAJIbHAS), MOHIOJIOMIHAS
(a3uarcko-amepukaHckas). YepThl MPUCIOCOONCHHOCTH TPEICTaBUTEIEH
YeJIOBEYECKUX pac K yCIOBHUSIM CyIIeCTBOBaHUS. EJMHCTBO uenoBEUECKUX
pac. Kputuka pacuzma

OpraHu3mbl 1 OKpY>Karolas cpenia

3.1

DKOJIOTHSI KaK HayKa. 3aJauM U pa3/ieiibl 3KOJIOTMU. MeTo1bl 3KOJIOTHYECKHUX
UCCEeIOBaHUM. DJKojormdyeckoe MupoBo33peHue. Cpenpl  oOuTaHus
OpPraHU3MOB: BOJIHA, HA3€MHO-BO3/1y1IIHAs, IIOYBEHHA,
BHYTPUOPraHU3MEHHAas

3.2

Okosornueckue (aktopel. Knaccudukanus 53KOJIOTMUECKUX (PAKTOPOB:
abuoThyeckre, OMOTUUECKUE U aHTPOIOTeHHbIE. J[eicTBUE IKOIOTUYECKUX
(bakTOpOB HA OPTaHU3MBI

3.3

AOGuoTtnueckue pakTopbl: CBET, TEMIIEPATYpa, BIaKHOCTh. DOTONEPUOAN3M.
[IpucnocoGneHus OpraHu3MoOB K JEHCTBUIO a0MOTHUYECKUX (HaKTOPOB.
buonornueckne puTmsl

3.4

buotnueckue  daxktopel.  Bumbpl  OMOTHYECKHMX  B3aMMOJICHCTBHUIA:
KOHKYPEHITUS, XWUIIHWYECTBO, IMAPA3UTH3M, MYTYyalu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpaiu3M. 3HaUYCHUE
OMOTUYECKHX B3aUMOJICHCTBUN JUIsi CYIIECTBOBAHHS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE XAPAKTEPUCTUKU TonmysAuu. OCHOBHBIE MOKAa3aTeln
NONYJIAIMU: YUCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb,
IPUPOCT, MUTpanus. [[nHaMuKa 4uCIEHHOCTH MOIYJISIUAN U €€ PETyJISIus

Coo011ecTBa ¥ DKOJIOTHYECKHUE CUCTEMBI

CooOuiecTBo opraHn3zMoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BHA0OBAaf,
POCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBs3u
B OMOLIEHO3€

4.2

Okonorudyeckue cuctembl (3kocuctembl). [loHsTHE 00 9KOCHCTEME
u  OuoreoneHoze.  DyHKIMOHANBHBIE  KOMIOHEHTHI  JKOCHUCTEMBI:
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OPOJYLIEHTbI, KOHCYMEHTbI, peAylieHTbl. KpyroBopoT BemecTB M MOTOK
SHEpruM B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHH SKOCHUCTEMBI.
[Mumesbie nenu u cetu. OCHOBHBIE IMOKa3aTeM 3KOCUCTEMBL: OHOMacca,
OPOAYKIHUA. DKOJOTMYECKHE TMHUPAMUJIbI: TMPOAYKIIMH, YHUCICHHOCTH,
O6uomaccel. CBOHCTBA 9KOCHUCTEM: YCTOMYMBOCTH, CaMOPETYJISAIHS,
pasButue. Cykueccus

4.3

[IpuponaHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p U peK. IKOCHUCTEMa XBOHHOTO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ AKOCHCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe U XO3sICTBEHHOE 3HAYEHUE  arpo’KOCUCTEM
1 ypOO3KOCHUCTEM.

buopasHoobpaszue kak Qaxtop ycToHuuBocTH 3KOocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panunpl, coctaB U CTPyKTypa
ouocdepsl. XKuboe BemecTBo U ero GyHKuu. OcodeHHOCTH Onochephl Kak
rJ100aNnbHON 3KOCUCTEMBL. J[MHaMHUYECKOE€ paBHOBECHME M oOpaTHasi CBS3b
B Ouocdepe. KpyroBopoTsl BelIeCTB U OHMOTCOXUMUYECKUE ITUKIIBI
3JIEMEHTOB (yriepoza, a3oTa). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI
CyIIH

4.5

YenoeuecTBo B Onochepe 3emiin. AHTpONIOTreHHbIE U3MEHEeHUs B Ouocdepe.
I'moGanpHbIe HKOJTOTUYECKUE TTPOOJIEMBL.

OcHOBa pallMOHAJIILHOTO YTPABJICHHUS TPHUPOIHBIMH pecypcaMu H HX
UCIoNb30BaHue. JlocTuxkeHus: OMOJIOTUH U OXpaHa MPUPOIbI
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