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[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTATOB OCBOCHUSA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUNM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHUE HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMNA 00YUaIOIIEeToCs KaK aKTUBHOTO H

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHWH Yy4YeOHBIX M TO3HABATEIBHBIX 3aja4, BBIOJIHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMHM YOCXKICHUSIMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHCHTOB MPHU OOCYXJICHUU CIIOPHBIX BOIMPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoN, ropaocTu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTaHOBJICHHE U
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHNYECKUX MPAaBUII U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud H  pean30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIC TTPU N3YUCHUN OMOJIOTHH 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEW IPUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJIArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUIeHHH MpodieM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIAHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCcypCHble  NpoOJieMbl  pa3BUTHUSA
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKHX 3HAHUW B LEJAX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YE€HUH OMOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs MJI1 aHajuu3a U
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUSA OO0YYAIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluxcs, CHOCOOHOCTh OOy4YaroIIMXCsl  UCHOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHHM 3HAHMM NPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOIMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsI TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
OPOTUBOPEUYHMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBIIOJIHATH paO0OTY B YCIOBUSX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHUIO M MPHUMEHEHUI0 B Y4eOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE pEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ononornyeckor HWHPOpMAIMEH: TPUMEHATh XHUMHYECKue, (Qusnyueckue u
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYIHMX y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C yd4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YJieHA KOJUICKTHBRA,;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrnpenenartb pojid ¢ Y4YE€TOM MHEHHH Y4YaCTHHKOB, OOCYKIaThb pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBISIBICHUS NpoOJIeM U UX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW HPYyAUIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TO3HABATENbHONW  pedJeKkcuu KaKk  OCO3HaHUS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorneid. B mporpamme mnpeameTHble
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro mnpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHUMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKAaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (CaMOperyisius), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKUE TEeOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKCHUSI KyJIbTYpHBIX pacTteHuil H. . BaBunosa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BeIUYMHAMU, OOBSCHEHHE IMOJYYEHHBIX pE3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYUYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHUsS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOAHON cpefe, MOHUMaHWe HEOOXOMUMOCTH WCIOJb30BaHUS JTOCTHKCHUN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
MPUPOOTIOIH30BAHNS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpEIMBaHUE, CLEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JITA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBATh M HWHTEPIPETHPOBATH HH(OPMAIUIO
OMOJIOTHYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IMHCBMEHHBIC W YCTHBIE COOOIICHUS,
000061m1ast 6uoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMHUHOB M TTOHSATHI: BU/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, e MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMUCAHUE MUBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUXKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BUJIOB, TMOMNYJALMA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEHOCca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOILIECCOB W SIBJICHUM, JJISI IPUHATHS NPAKTUYECKUX PEIICHUHA B IOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
IPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTUH JIJISl PALIMOHATILHOTO IPUPOAOIIONb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHWBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TIJ00aJbHBIE  DKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh OHITHITHBIN armapaT OMOJIOTHH.

COAEPXAHUME OBYUYEHUA



10 KJIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonorun B popMUpOBaHUU COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HaYK.

Metoabl TO3HAHUS KUBOW MPUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, OMMCAHHUE,
U3MEpeHHe, KiIacCHu(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHCTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeET u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OPraHW3MEHHBINA, MOMYJSALHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEpHBIA.

JlemoHncTpanum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpTraHU3aAIUU
YKUBOM IIPUPOIBI».

Oo6opynoBanue: moaenb MmoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI WU MHUHEpaJIbHBIX BewlecTB B KkieTke. llomnepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TEepBUYHAs, BTOPUYHAs, TpPEeTUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
GbyHKUIMUU OENKOB.

depmeHThI — Onosiorundeckue karaauzaTopbl. CTpoeHue hepMeHTa: aKTUBHBIM
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Butamunbl. Otinuuns
(GhepMEHTOB OT HEOPTAHWYECKUX KaTaTnu3aTOPOB.



VYrieBobl: MOHOCAXapubI (TII0K03a, pr003a 1 1e30KCUpr003a), TUcaxapuabl
(caxaposa, JlakTo3a) M TNoOJMcCaxapulbl (Kpaxmaji, TJUKOIeH, UEeJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
rupodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu smnuaoB. CpaBHeHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujei 1 pakToB B HAYYHOM MTO3HAHUH. MeTOAbl N3YUCHUS KICTKH.

KieTka kak nenoctHas xuBas cucrema. O01ye Npu3HaKky KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cucrema
CUHTE3a Oernka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHnas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TITMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['ombmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoknenne MUTOXOHIApUM M TacTua. Bunmbl mnactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hnarpammel: «Pacnipenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «bruocunTes 0enka», «CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKybl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMnuas».



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOMIOICHUH, W3MEpPEHUil, HKCIEPUMEHTOB, MHKpPOIpPENapaThl PaCTUTENbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopatopHass pabotra No 2. «U3ydeHme CTpoeHUS KIETOK pacTeHUil,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WM MeTa00M3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
TUCCUMWISIUSA (PHEPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €AMHOTO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUM B IOHHWMaHUU
MeTabor3ma.

Turnbel oOMeHa BellecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH 3HEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuu
¢dorocunTeza. IphekTUBHOCTL (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ KU3HU
Ha 3emiie. BaustHue ycioBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUU.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OaKTepuu. 3HAUYEHUE XEMOCHHTE3a IS
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIIETKE. DTalbl dHepreTuueckoro ooMeHa. ['nukomnus.
bpoxxenne u ero Buubl. KuciaopoiHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPrETUIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanusi renetudeckoil uHopmanuu B KiIeTKe. ['eHETWYeCKUW KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Posib pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKMU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHEHHs] BUPYCHBIX 3a00JIeBaHUIl.

JleMoHCTpaUM:

[Toptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.



Tabmuupbr u cxembl: «Tunbel nmutanusy, «Metabomuzmy, «MUTOXOHAPHUIY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbd nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIETKn», Mojens cTpykTypsl JJTHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u Mutos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuareza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumionaHBI W TAIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubGenb KJIETKU — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
pPa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHMUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTaHU3MOB, €r0 3HAYEHUE JIJIS CEJICKIUU.

[TosoBO€E pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuun meio3a. Ilpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE W Pa3BUTUE TOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
OCOOEHHOCTH CTPOEHMS SWILEKJIETOK M crepMaTo30uaoB. OMIogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuUTHE  (OHTOreHe3). OMOpHUOHANIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HemnpsMoe (IMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHMW3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YpOZICTBa.

Poct m pasButne pacreHuil. OHTOr€HE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:



Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pAacTeHU», «BeretaTuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemnmukauus JHK», «Mutos»,
«Meino3y, «IIpsmoe u HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKONMUTAIOIUX U
yesoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301/ 161
MJIEKOIIUTAIOLIETO», «SIMIEeKIeTKa MIEKonuTaromero», «Kapuoknues B KJIETKax
KOpElIKa JIyKa», MarHuTHAas MOJENb-alIUINKauus «J/leJeHue KIeTKu», MOJEIb
JHK, monens metadazHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

Jlabopatopuas pabora Ne 3. «HabOmomeHne MuTO3a B KJIETKAaX KOHYHMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlabopatopHas pabora Ne 4. «M3yueHue CTpOECHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Ponb nuToI0TMA
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHATUsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMax CKPEIIMBaHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokosneHud. [IpaBuino qoMuHUpOBaHMs. 3aKOH PACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyouee ckpeumpanue. Mcrnoap30BaHne aHAIUM3UPYIOIIETO CKPEIIMBaHUS
JIJISL OTIPE/ICJICHH S TEHOTHIA OCOOHU.

CuennieHHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana o cuerjieHHOMY
HACJIEIOBAHUIO T€HOB. HapyieHne ClenieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUSI HACJIIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJIOBBIC
XpoMocOoMbI. ['omMorameTrHsle M TreTeporaMeTHbie oOpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CLICTJICHHBIX C MOJIOM.

N3meHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU. BapraoHHbBIN psifi U BapualliOHHAsT KpUBasl.



Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKA U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, M3MEHUMBOCTh. KoMOMHATHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOWMHATHUBHOMU
M3MEHUYMBOCTU. MyTallmoHHasi U3BMEHUMBOCTh. Kitaccudukanus MyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa u nMpuuuHbl MyTanuid. MyTareHHbIE (DAKTOPBHI.
3aKOH TOMOJIOTHYECKUX PAOB B HacieacTBeHHOM n3menunBocty H. Y. BaBunosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorum denoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIoBeKa: TeHealIorMuecKuil, OJIM3HEIOBBIN, IMTOT€HETUYECKHUM, OMOXHUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHnble 3a00JieBaHUSI 4YEJIOBEKA: TeHHBbIE OO0JE3HHU,
OOJIE3HH C HACJEACTBEHHOM MPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W TreHepatuBHble MyTanud. CTBOJOBBIE KiETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICUCHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuibl u cxembl: «K MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOT€HETUYECKast
OCHOBa», «3aKOH PaCUICIJIEHUS U €r0 UTOT€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameT», «{urnbpuanoe ckpemmBanmey, « [ {luronorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeIIMBaHusD», «Meno3y, «B3auMoaeicTBre aiebHbIX TEHOBY, «I eHeTHIeCcKne
KapThl PACTEHUM, )KUBOTHBIX U 4YEJIOBEKay», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACIIEIOBaHUsI, CLUEIUICHHOTO € TMojiomM», «KapuoTumnbl yeaoBeka U >KMBOTHBIX),
«Bugpl n3meHunBOCTHY, «MoaudukanmoHHas U3MEHYUBOCTHY, «HacnemoBanue
pesyc-(aktopay, «['eHeTrka rpynn KpoBu», «MyTalmoHHass U3MEHUUBOCThY.

O6opynoBanue: Mojenu-anmiukauun «MOHOTUOpUIHOE CKpElIMBaHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JlurubpugHoe ckpemuBaHue», «llepexpéct
XPOMOCOM», MUKPOCKOII 1 MUKpoTipenapart «JIpo3odunay (Hopma, MyTaruu Gopmsl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

JlaGoparopHas pabora No 5. «M3yueHue pe3yjabTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUHOTO CKPEIUBAHUS y TPO30( I HA TOTOBBIX MUKPOTIPETIapaTax.

JlabopaTtopHas paborta Ne 6. «/3yueHne MoanpUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOM.



JlaGoparopHas padota Ne 7. «AHanu3 MmyTanuil y Ipo30(uibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHWE U aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
Yuenue H. U. BaBunoBa o ieHTpax MpOUCXOKICHUS 1 MHOTOOOPa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KICHNS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METO/IbI celeKIUMU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CEJICKIIMM PACTEHWM M JKMBOTHBIX. OLEHKa 3KCTepbepa. bIM3KopoACTBEHHOE
cKpemnBanue — WHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
['eteposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojayyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomoOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KitioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

DKOJIOTHYECKHE U OTHYECKUE  IPOOJICMBI. I'MO -  reHeTudecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpetsi: H. U. BaBuios, . B. Muuypun, I'. [I. Kapneuenko, M. .
HNBanHoB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOUCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudpuanzanusy, «Padotsl akanemuka M. @. liBaHoBay,
«Ilomumnonus», «OO0beKTh OWOTEXHOMOTHMY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MYJISKU TUIOJ0B U KOPHEILIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOABI M JOCTHXKEHUS CEJEKIUU PACTEHUW U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBOJIOIMOHHAA OMOJIOTHA.



[IpeanocbulkM BO3HUMKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOIMOHHAS
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHuEe 3BOJIIOLIMOHHON TEOPUM HA pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBugerenscTBa ABOMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpadudeckue: cxoncTso u paznuure ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpHONOrYecKre: CXOACTBA M pa3iuyuusi SMOPHOHOB pa3HBIX BHJIIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHBIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
JapBUHM3MA. J[BWKylME CHJIbI 3BOJIONUM BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOYKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHYMBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynsinus kak eAMHUIA BUAA U SBOJIIOLUU.

JBuxynie cuibl (pakTopbl) 3BONIOLMHM BUJIOB B Hpupoje. MyTallMOHHBIN
Ipouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M301us 1 MUTrpanus.

EctecTBeHHBII 0TOOp — HamnpaBisiomMil  Qakrop 3BoatoUUA. DPOpPMBI
€CTECTBEHHOT'0 0TOOpAa.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHHI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu  BugooOpazoBanue. Kputepunm Buzpa. OcHOBHBIE  (POpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

Makpossomonust.  PopMbl  3BOTIOLUMU:  (QUIETUYECKas, JAUBEPreHTHasd,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BONIOLUH.

[IpoucxoxaeHrue OT HecleUUaTu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguarus.

JlemoHncTpanum:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. CeBepiios.

Tabnuub! u cxembl: «Pa3BuTHE OpraHUnyYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrO00Opasue COpTOB PACTCHUIDY,
«MHuoroob6pasue opoJg JKHUBOTHBIX), «Tommynsiuumy, «MyTaunoHHas
U3MEHYUBOCTB», «Apomopdossl», «Maumoamantamuu», «OOwmas aereHepaunus,
«/IBmwxymue cuibl 3Bomonuny, «Kapra-cxema wapupyra nyrtemectBus Y.



Hapsuna», «boppba 3a cymiecTBoBaHue», «lIpucmOCcOOIEHHOCT, OPTaHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIpaBICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckass kapra wwupa, KouleKius «DOpMBI COXpaHHOCTU
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenp ammmkanus «llepekpéct
XpOMOCOMY, BJIaXkHbIE IpenapaThl «PazBuTue Hacekomoroy, «PazButue asarymkmny,
MuKkponpenapar «/Ipozoduna» (Hopma, myTanuu GopMbl KPbUIbEB U OKPACKH TEJA).

JlabopaTtopHble U npakTHYecKHe padoThbI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BHUAOB IO MOP(OIOTHUESCKOMY
KPUTEPUIO».

JlaboparopHas padota Ne 2. «Onucanue npucrnoco0JI€eHHOCTH OpraHu3Ma U eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M mHaHcnepMusi. XUMUYecKas
3BOJIIOLINUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB U3 HEOPraHWYECKUX.
OKCHepUMEHTAIbHOE MOATBEPKICHNE XUMHUYECKON 3BoJItolnK. HavanbHbie 3Tarbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP W BO3HHUKHOBEHHME NPOTOKJIETKH. IIepBble KIETKM W HX 3BOJIIOLMS.
@opMUPOBaHUE OCHOBHBIX PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TIepUOAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHHl u
XKUBOTHBIX. [TosiBNIEHME, pacBET U BBIMUPAHUE TPYIII )KMBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOMoUMH. OCHOBHBIE
CUCTEMATUYECKUE IPYMIbl OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHHil o
IIPOUCXOXKJICEHUH 4YeloBeKa. Meroasl H3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.



JBuxyniue cuibl (hakTopbl) aHTponorenesa. HacnenctseHHas “3SMEHUYUBOCTD
U eCTeCTBEHHbII 0TOOp. OOuIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBIECHUE OPYIUil
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH 3BOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsaMoxoasuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pazymHbIid. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JacTb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOU]IHASA
(eBpaszuiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpHalbHasi),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKkaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHHWS. EIMHCTBO 4YEIOBEYECKHUX pac.
Kpuruka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme CoaHEUHON cHUCTeMbl», «Pa3BuTie
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas KieTtka», «COBpeMEHHas CHUCTEMa OPraHUYECKOIO0 MHUPAY,
«CpaBHEHHE AaHATOMHUYECKHX 4YEpT CTPOCHHUS YEJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJIEOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moam», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0N», «HeIoBeYeCKrue pacol».

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPONA, HEAHAEPTaiblla, KPOMAaHbOHLA), CIEHOKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebna), TreoXpoHOJoruueckas Taonuma, KouieKius «Dopmbl
COXPaHHOCTH MCKOITAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

[Ipaktuueckast pabota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLHUSAX).

DKCKypcHsi «DBOJIOLHUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBII WK KpaeBeIUECKUN My3€il).

Tema 3. Opranu3msl U OKpY:KamoIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4 U pa3Jiesibl SKOJIOTHMH. MeTo bl SKOTOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, Ha3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.



Okonoruueckue Qaktopel. Kiaccuduxamuss skxomorndeckux (HakTOpPOB:
abuoTnueckue, OHOTHYECKHME U aHTpOmoreHHble. JlelicTBUE HKOJIOTMYECKUX
(baKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATYypPa, BIAXKHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHu3MOB K  JIEWCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buoTtnueckue ¢paktopbl. Buibl 6HOTHYECKUX B3aMMOJCHCTBHUIN: KOHKYPEHIINS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmel. Ilapasutusm, koomepaunusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCANIN3M, HEUTPATU3M.
3HaueHne OMOTHMYECKHMX B3aUMOJCHCTBUM [Js CYLIECTBOBaHHUS OPIaHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSILMNA: YHCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOIYJISIUU U €€ peryssaius.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupbl u cxemsl: Kapta «IIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHUCIEHHOCTHU NOMYJIALNU HHPY30pUun-Typenbkn», «[lumessie nenm».

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbBIX MECT OOUTAHUY.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «IloacyéT NIOTHOCTH NOMYJISUMNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooOmiectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3U B
OHOIIEHO3E.

Dkonornueckne cuctemsl (3kocucteMsbl). [loHsAaTHe 00 »>KocucTeMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduueckue (muuieBbie) ypoBHU dKocucTeMbl. [Iuiesbie nenu u cetu. OCHOBHbIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUS. OKOJIOTHYECKHUE MHPaMMIIbL:
OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBa 3SKOCHUCTEM: YCTONYHMBOCTD,
camoperyJsinus, pasutue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCHCTEMA XBOMHOIO
VI [IUPOKOJIMCTBEHHOTO JIeca.



AHTpPOIIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sUCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrtop ycrounBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. . Bepnaackoro o 6uocdepe. ['paHuripl, cocraB u CTpyKTypa
onocheprr. JKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOreOXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yriiepoa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YemoeuecTBO B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['moGanbpHbIE IKOTOTUYECKUE TPOOTIEMBI.

CocyuiecTBoBaHHE IPUPO/IEI U uenoBeuecTBa. CoxpaHeHue OnopasHoodpasus
KaK OCHOBa ycroiumBocTH Ouochepsl. OCHOBa palMOHAIBLHOTO YIIPAaBJICHUS
IPUPOAHBIMH PECYPCAMHU U UX UCIONb30BaHUE. JloCTHKEHUsT OMOJIOTUK U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbeie coobmiecTBa», «llenn nuTanus», «IKOJOTHYECKAass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro jeca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPOITOIE€HHBIC BO3ACHUCTBYS HA IPUPOAY», « BakHENIIMEe NCTOYHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIas cocTamistonias ouochepon,
«®DakTtopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTopbI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIT dKpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJelb-anmuivKanus «TunuuHble OHOILIEHO3bD», TepOapuid
«PacTtutenbHble coo01IeCTBaY, KoJUIeKUUU «buonenos», «Bpenurenu BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKLIUHA PACTECHUI U dKUBOTHBIX,
MPUHAJICKAIIUE K PA3HBIM SKOJIOTUUECKUM TpyIaM 0JJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJIOB pAcTEHUN U
YKUBOTHBIX.



TemaTnueckoe NJIaHMPOBaHUE, B TOM YHCJIE C Y4eTOM padoueii mporpaMMbl
BOCIIUTAHNS, C YKa3aHHEM KOJINYeCTBA YaCOB, OTBOJAMMbIX HAa OCBOEHHE
KaK/10i TeMblI
®OPMbI YUETA PABOYEN TPOI'PAMMBI BOCIIMTAHU S
Nzyuenne npeameta «bruonorus» 0OCHOBaAHO Ha MEXIPEIMETHBIX CBSI3SX C
npenMeramu: «Pycckuit s3pik», «l['eorpadus», «Jluteparypay», «MckyccTBO»,
«Uudopmatuxay, «Marematukay, «OCHOBBI 0e30macHOCTH
KUZHENIEATETLHOCTI U JP.
BocnurarensHblil noTeHuuan npeaMmera «buonorusy peanusyercs yepes:
® [IpUBJICYCHHE BHUMAaHUS O0yUYaOIUXCsl K IEHHOCTHOMY aCHEeKTy U3y4aeMbIX
Ha YpoOKax sIBJIEHUI, OpraHu3aluio padOoThl C IOJIydaeMoOil Ha YpoOKe
COLIMAJbHO 3HAYUMOW HH(pOpManMeld — WHUIMHPOBAHHE €€ OOCYXKIeHUS,
BBICKa3bIBaHUSI 00YYAIOMIMMHCA CBOETO MHEHHMSI TI0 €€ TOBOAY, BBHIPAOOTKH
CBOET0O OTHOILIECHUS K HEH;

® UCIOJB30BAaHWE BOCHHUTATEIBHBIX BO3MOXKHOCTEH TeMbl/pa3zena uepes
0J100p COOTBETCTBYIOLIUX YIPAXXKHEHUI;

® BKIIOYEHUE B YPOK WUIPOBBIX MPOLEAYP, KOTOPbIE MOMOTarT MOAAEpKaTh
MOTHUBALIMIO OOy4aromMxcs K TMOJIYYEHMIO 3HAHUM, HaJaXKUBaHUIO
HNO3UTHBHBIX ~ MEXKIMYHOCTHBIX  OTHOIIEHMH B  KJacce, MOMOTaOT
YCTaHOBJICHHIO JOOpOXkKenaTeIbHOM aTMOoCchephbl BO BpeMs YPOKa;

® JIEMOHCTpAILUI0 OOYYalOIIMMCSl TIPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBEJICHUS, TPOSIBICHUS 4YEJIOBEKOJMIOOUS M JOOpPOCEpACUHOCTH, Yepe3
mo00p COOTBETCTBYIOUIMX TEKCTOB I YTEHWsS, 3a4ad JUIsl pelIeHus,
POOJIEMHBIX CUTYAIMH JIJIs1 0OCY>KJICHUSI B KJIACCE;

® M00YyXJeHHE OOYyYaroNIMXcsi COOMI0AaTh HA YPOKE OOIICHPUHSITHIE HOPMBI
NOBEJEeHUs, TMpaBuUia OOLIEHUS CO CTapuMMH  (IeAaroru4ecKuMH
pabOTHUKAMU) W CBEPCTHUKAMU (0Oy4arOUUMUCA), MPUHIUIBI yueOHOM
JUCIMIUTAHBI 1 CAMOOPTaHU3alluU

® [IpUMEHEHHE HAa YPOKE HMHTEPAKTUBHBIX (HopM padoOThl ¢ 00yYarOUIUMUCH:
MHTEIJICKTYalbHBIX WIP, CTUMYJIUPYIOUIUX MMO3HABATEIBHYIO MOTHUBAIIHUIO
oOyJaromuxcs; TUAaKTHUYECKOTO TeaTpa, Tie MOTyYCHHbIE Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS B TEAaTPAJIbHBIX NMOCTAHOBKAX; JUCKYCCHUH, KOTOpBIE NAIOT
00y4aroIuMcsi BO3MOKHOCTh IPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO
auanora; TrpynmoBod paboThl WM pabOThl B MapaxX, KOTOpbIE Yydar
oOydJaronuxcsi KOMaHAHOW paboTe W B3aUMOJCHCTBUIO C JIPYTUMU
00yJaroIMMuUcs;

® UHUIMUPOBAHUE U  TMOAJEPKKY  HCCIEIOBATEIbCKON  JIEeATEIbHOCTH
oOydaromuxcsi B paMKax peanu3aliii UMH HHAWBHIYaTbHBIX W TPYIIOBBIX
UCCJIEIOBATELCKUX IPOEKTOB, YTO JAcT OOYy4YarolMUMCs BO3MOXXHOCTh
IPUOOPECTH HABBIK CAMOCTOSITENIBHOTO PEIICHUS] TEOPETUUECKON TPOOIEMBI,
HaBBIK TEHEPUPOBAHMS U OQOpPMIIECHUS COOCTBEHHBIX UJEH, HaBBIK



YBOXUTEIBHOTO OTHOILICHHUS K YYXHM HIeIM, OQOPMIICHHBIM B paboTax
APYTUX UCCleaoBaTeNiel, HaBbIK MyOJMYHOTO BBICTYIUICHHS TE€pen
ayIUTOPUEN, ApTyMEHTUPOBAHUS U OTCTAMBAHUSI CBOEH TOUKHU 3PEHUS.

10 KJTACC

Nen/m  HauMmeHOBaHMe pa3iesioB M TeM MPOrpaMMBblI ™
cero

buonorus xak Hayka

JKuBbIe CUCTEMBI U UX opraHu3alu:sa

XHAMHUYECKHUM COCTAB U CTPOCHUE KIIETKU

}KI/I?)HGIIGHTGHBHOCTB KIJIICTKH

PaszmHOXkeHHE N HMHANBUAYAJIIbHOC PA3BUTHC OPIraHU3MOB

H&CHCI[CTBGHHOCTB N UBMCHYMBOCTb OPraHU3MOB

CGJIGKI_II/IH OpraHu3mMoB. OcHOBBI OMOTEXHOJIOTHH
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AKTyaJIbHbIE BOIIPOCHI B HAYKaX O KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KITACC

Ne n/m HauMeHoBaHMe pa3ie/ioB U TeM NPOIrPaMMBbI B
cero

DBOJIIOIIMOHHAS OMOJIOTHSA

Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMJie
Opranu3mMbl U OKpYsKaroias cpeaa

COO6HI€CTB3 H 3KOJIOIn4CCKHUEC CUCTCMBbI
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