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1. Ilnanupyemble pe3yJIbTaThl OCBOCHUSI Y4eOHOro npeamera «buosorus).

1.1.IlnanupyeMbIMH JIMYHOCTHBIMH Ppe3yJbTaTaMH B pPaMKaX OCBOEHHS
yueOHoro npeamera «buosorus» ABJIAIOTC:

1. I'pakaaHCKOro BOCHUTAHWST U HPABCTBEHHOIO BOCHUTAHUS JeTel Ha
OCHOBE POCCHUMCKHUX TPAAUIMOHHBIX LIEHHOCTEN MPEICTABICHUS O COLMAIbHBIX
HOpMax W MpPaBUJIaX MEXIMYHOCTHBIX OTHOILIEHUN B KOJUIEKTUBE, TOTOBHOCTH K
pazHOOOpa3HOM COBMECTHOM  JESATENIbHOCTH TIPU  BBINOJIHEHUU  YYEOHBIX,
MO3HABATEIbHBIX 3a/a4, BBIMOJHCHUM OKCIEPUMEHTOB, CO3JIaHUU Y4E€OHBIX
MPOEKTOB, CTPEMJIEHUS K B3aMMOMOHUMAHUIO U B3aMMOIOMOIIHM B MPOLIECCE ITOU
y4eOHOU AesTeNbHOCTH; TOTOBHOCTH OLIEHMBAaTh CBOE MOBEIACHUE M MOCTYIKH
CBOMX TOBApHUILEH C TO3HWIMKM HPABCTBEHHBIX W TMPABOBBIX HOPM C Y4ETOM
OCO3HAHMS TOCIIEACTBUI MOCTYIKOB;

2.11aTpMOTHY€CKOr0 BOCIIMTAHUS [IEHHOCTHOI'O OTHOUIEHUS K OT€YECTBEHHOMY
KYJbTYPHOMY, HUCTOPUYECKOMY M HAY4YHOMY HACJIECAUIO, MOHUMAHUS 3HAYEHUS
OMOJIOTUM HAyKM B >KHM3HM COBPEMEHHOIO OOIlEeCTBa, CIIOCOOHOCTH BJIAACTh
JIOCTOBEPHOMMH(pOPMALIUEH O MEPEFOBBIX TOCTHKEHUSX U OTKPBITUAX MUPOBOHN U
OTE€YECTBEHHOMN OWONOTHH, 3aWMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX
00yCTpOMCTBE MHUpa U OOIIECTBA;

3./lyXOBHO-HPaBCTBEHHOI' 0 BOCIUTAHUATIPEICTABICHUS O COIIMAIBHBIX HOpMax
W TOpaBWIaX MEXKIMYHOCTHBIXOTHOIICHUH B  KOJUJIEKTHBE, TOTOBHOCTH K
pazHOOOpa3HOM  COBMECTHOMJECSATEIBHOCTU  TMPU  BBINOJHEHUU  Y4EOHBIX,
NO3HABAaTEIbHBIX 3aJlay, BBIMOJIHECHUUIKCIIEPUMEHTOB, CO3JaHMHM  Y4E€OHBIX
IPOEKTOB,CTPEMIIEHUS K B3aUMOIIOHUMAHUIO M B3aWMOIIOMOIIY B MPOLECCE ITOU
y4eOHONAESTEIbHOCTHA; TOTOBHOCTH OLICHUBAaTh CBOE IMOBEIEHHE M IOCTYIKH
CBOMXTOBApHUIIEH C TMO3UIUM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM
OCO3HAHUANOCIEACTBUIN NTOCTYIIKOB;

4. JCcTeTHYECKOr0 BOCIIMTAHUSA

DcTeTnyeckoe BOCIHUTAHWE B IIKOJE SIBISETCS COCTABHOW 4YacThiO OOILEro
BocnuTaHusl. OHO OKa3bIBa€T BIWSAHUE HA MHUPOBO33PEHHUE  Yy4dalllUXCH,
BOCIHUTHIBAET TBOPUYECKYIO AKTUBHOCTb;

5. (MduU3NYeCKOr0 BOCHUTAHUA, (OPMHUPOBAHMS KYJbTYPbl 310POBbSl U
IMOIMOHATBHOr0 OJAromoJy4usiOCO3HAHUSI [IEHHOCTH »W3HU, OTBETCTBEHHOT'O
OTHOIIEHUS K CBOEMY 3/I0POBbIO,YCTAHOBKM Ha 3J0pPOBBIA 00pa3 >KHU3HHU,
OCO3HAHMS TIOCJICJCTBUM M HEMPUSATUSBPEAHBIX MPHUBBIYEK, HEOOXOJUMOCTH
co0uroieHus TpaBUil 6€30MaCHOCTU BOBITY M PEaIbHOM JKU3HH;

6.TpynoBoro BOCHHTAHMA U  NPOPECCHOHATHLHOTO  CaMOOIpPEAeIICHUs
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOM, Yy4eOHO -
MCCIEeI0BATEIbCKOM, TBOPYECKOM M JPYrMX BUIAX IEATENbHOCTH; HMHTEpeca K
MPAKTUYECKOMY M3YUEHUIO TIpodeccuil U Tpyaa pa3iudHOro pojaa, B TOM YUCIE Ha
OCHOBE  NPHUMEHEHUs  MPEAMETHBIX  3HaHWM,  OCO3HAHHOrO  BbIOOpA
WHJIMBUAYATBHON TPACKTOPUM MPOAOJKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CHOCOOHOCTH K IMpeIMeTy, OOUIECTBEHHBIX MHTEPECOB U
nOTpeOHOCTEH;



7. IKOJOrnYecKOro BOCHUTAHMS SKOJIOTHYECKHU 11eJ1IeCO00pa3HOro OTHOIICHUS K
npupoAe Kak UCTOYHUKY JKu3zHum Ha 3emiie, OCHOBE €€ CyHIECTBOBAHUA,
MOHUMAaHUs [EHHOCTH 370pPOBOI'0 M 0€30MacHOro odpasa >KU3HU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY U TICUXHMYECKOMY 3/I0POBBIO,
OCO3HAHMS LIEHHOCTU COOJIIO/ICHMSI MPaBUJl O€30MIaCHOr0 MOBEICHUS MPU padoTe C
BEIIIECTBAMHU, & TAKXKE B CUTYyaIMsIX, YIPOXKAIOIIMX 37J0POBbIO U KM3HM JIFOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHWUSI, MOJydaeMble MPU H3YYCHUU MpPEIMETa,
JUISL pELIEHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH TPUPOJHON CPEAOW, TTOBBIIICHUS
YPOBHS  DKOJOTHMYECKOM KYJIbTYPbl, OCO3HAaHUS TJIOOATHHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJIEM U IMyTeH UX PEIICHUs TOCPEICTBOM METOOB IIPEIMETA;

DKOJIOTUYECKOTO  MBIIIJIEHUs, yMEHHUS  PYKOBOJICTBOBAaTHCSI WM B
MMO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLIMATIbHOW MPAKTHUKE.
8.1leHHocTH  HAY4YHOro  MO3HAHMAMMUPOBO33PEHUECKUX  MPEACTABICHUMN
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTUSI HAYKU U COCTaBIISIOIIUX
OCHOBY JIJIsl IOHUMAaHUsl CYIIIHOCTH HAyYHOU KapTUHBI MUPA;

NPEACTaBJICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI,
B3aMMOCBA34X Y€JIOBEKa C MPUPOJAHON CPEJIOH, O POJIM MPEeAMETA B TO3HAHUM ATUX
3aKOHOMEPHOCTEM;

MO3HaBaTEeIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA MOJyYE€HNE HOBBIX 3HAHHUH I10
npeaMeTy, HeOOXOAUMBIX JJIsl 00bSICHEHUS HAOJII01aeMBbIX MPOIIECCOB U SBJICHHUIA;

MO3HaBAaTEIbHON W MHGOPMAIMOHHON KYJIbTYpPhl, B TOM YHCJIC HaBHIKOB
CaMOCTOSITEJIbHONH paboThl ¢ Y4YCOHBIMHM TEKCTaMH, CIIPABOYHOM JIHMTEPATYpPOH,
JOCTYIMHBIMU TEXHUYECKUMU CPEICTBAMU UH(POPMAITUOHHBIX TEXHOJIOTHH;
UHTEepeca K OOYYEeHHMIO M TO3HAHHWIO, JII0003HATEILHOCTH, TOTOBHOCTH M —
CIIOCOOHOCTH K CaM0O0Opa30BaHHUIO, HCCIICIOBATCIBCKOW  JICSITCIBHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTHU U YPOBHSI 00yUEHHUSI B JajbHEUIIIEM

1.2. Ilnanumpyemble MeTampeaMeTHbIE Pe3yJabTAaThbl OCBOEHHUSI Y4eOHOro
npeamera «buosiorusn» Ha 6a30BOM ypoOBHe

[Inanupyemble MeTampeAMETHbIE pe3yJbTaTbl B paMKaX OCBOEHHUS Y4e€OHOro
npeamera «buonorus» mpeacTaBiIeHbl TPEMsI TPYIIaMU YHUBEPCATbHBIX YUeOHBIX
nevicreuit (YY]I).

1. PerynstuBHbIE yHUBEpCAIbHBIE YIEOHbIE IEHCTBUS

BBINTyCKHHUK HAay4UTCH:

— CaMOCTOATENILHO OIPEAEIATh LEIH, 3a1aBaTh IapaMeTpbl U KPUTEPHUH, IO
KOTOPBIM MOKHO OIPEAENIHUTb, YTO LEJIb JOCTUTHYTA;

— OLICHMBAaThb BO3MOXXHBIE TOCIEACTBUS JIOCTH)KEHHUS IIOCTaBICHHOW LIENIN B
JEsITENIbHOCTU, COOCTBEHHOM MKU3HU U KU3HU OKPYKAIOLIUX JIFOJ€i, OCHOBBIBASChH
Ha COOOPaXECHUSX ITUKH U MOPAJIH;

— CTaBUTh U (opMynHpoBaThb COOCTBEHHBIE 33Jauyd B 00pa3oBaTEIbHOM
JESTENbHOCTU U B dKU3HEHHBIX CUTYaALUSX;

— OLICHUBATh PECYPCHI, B TOM UYHCIIE BPEMSI U JAPyrue HeMaTepHallbHbIE PECYPCHI,
HEOO0XOAUMBIE /ISl TOCTHKEHUS TOCTABJICHHON paHee 11eNu;

— BbIOMpPATh MyTh JOCTH)KEHHS LIE€NU, MJIAHUPOBATH PEIICHHE IOCTABIEHHBIX
3a]1a4, ONTUMM3UPYS MaTepHabHbIE U HEMaTEepUAJIbHbBIE 3aTPaThl;



— OpraHu3oBbIBaTh A(PPEKTUBHBIA TMOUCK PECYPCOB, HEOOXOJUMBIX IS
JOCTH>KEHUS TIOCTABJICHHOM 11€JIH;

— COIIOCTABIIATH MOJYYECHHBIN PE3YIbTAT ACATEIBHOCTH C MOCTABICHHOW 3apaHee
LEJBIO.

2. Ilo3HaBarenbHbIE YHUBEpCAIbHbIE YU€OHBIE 1EUCTBUS

BpinyCKkHUK HayuuTCS:

— HWCKaTh U HAXOJUTh OOOOIINEHHBIE CIOCOOBI pElIeHUs 3ajJad, B TOM 4YHUCIE
OCYIIECTBIIATh Pa3BEPHYTHIM MH(POPMALIMOHHBIA TOUCK U CTaBUTh Ha €r0 OCHOBE
HOBBIC (yueOHBIC U TO3HABATEIILHBIC) 33a4H;

— KPUTHUYECKH OIICHHWBATh U WHTEPIPETUPOBATh HHQPOpPMAIUIO C Pa3HbIX
MO3UIIMM, pacro3HaBaTh W (UKCHPOBATh MNPOTUBOPEUUs] B HHGOPMAIMOHHBIX
UCTOYHUKAX;

—  HCHOJIb30BaTh  PA3JUYHBIE  MOJEIbHO-CXEMAaTHUYECKHME  CpPEACTBA IS
MPEICTABJIEHUS CYIIECTBEHHBIX CBA3€W M OTHOLICHWH, a TAaK)XE€ NPOTHBOPEYUU,
BBISIBJICHHBIX B MH(POPMAITMOHHBIX HCTOYHUKAX;

— HAxXOJWUTh U NPUBOAUTH KPUTHUYECKUE aPTyMEHTHI B OTHOIIEHUU JICUCTBUU U
CYXKJIEHUI APYroro; CoIepk aTelbHO OTHOCUTHCS K KPUTUUECKUM 3aMEUYaHUSM B
OTHOIICHUH COOCTBEHHOT'O CYXKIEHHUS, paccMaTpuBaTh HMX Kak pecypc
COOCTBEHHOI'O Pa3BUTHS;

— BBIXOAUTH 32 paMKH y4e€OHOTo MpeAMeTa U OCYIIECTBIIATh IeJeHAPaBICHHbIN
MOMCK BO3MOXKHOCTHU ITUPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB ICHCTBUS;

— BBICTpanBaTh WHJUBHUAYAIbHYIO OOpa30oBaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPaHUYEHUSI CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIC OIpaHUYCHUS,

— MEHSATh U YAEPKUBATh Pa3HbIC MO3UIMU B IO3HABATEIBHOU 1€ TEILHOCTH.

3. KommyHuKaTUBHBIC YHUBEPCATbHBIC YU€OHbIE TEUCTBUS

BrinmyckHUK HAyduTCs:

— OCYIIECTBJISITh JICJIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCJIBIMU (KaK BHYTPH 00pa30BaTeIbHON OpraHu3aliy, Tak U 3a ee MpeesiaMu),
no0uparh NapTHEPOB

JUTS.  TeTIOBOM KOMMYHHKAIIMW, WCXOIS W3 COOOpaXeHUW pe3ylIbTaTHBHOCTH
B3aUMOJICICTBUSI, a4 HE JINYHBIX CUMITATHIA;

— MpU OCYIIECTBICHUM TPYINIOBOM PaOOTHI OBITh KaK PYKOBOAMUTENEM, TaK M
YJIE€HOM KOMaHJbl B Pa3HBIX poJisix (TeHepaTop HJEW, KPUTUK, HUCIIOJIHUTEIND,
BBICTYMAIOLIUN, SKCTIEPT U T. [I.);

— KOOPJMHHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSIX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

— pPa3BEepHYTO, JIOTUYHO M TOYHO H3Jarartb CBOK TOYKY 3pEHHUS C
HCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MUCHbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(JIUKTOTEHHBIE CUTYAIllMd U MPEAoTBpaIiaTh KOHMIUKTHI 70
WX aKTUBHOM (pa3bl, BHICTpAMBATh JCIOBYIO U 00pa30oBaTEIbHYI0 KOMMYHHUKAIIUIO,
n30eras JJMYHOCTHBIX OIEHOYHBIX CYXKICHUHU.



1.3. Ilnanupyemble npeAMeTHbIEC Pe3yJbTAThl OCBOCHHS Y4eOHOro mpeaMerTa
«buonorus»> Ha 6a30BOM ypOBHe
1) dopMupoBaHre CHUCTEMbl Hay4YHBIX 3HAHMM O OJKMBOM TMpPUPOJE U

3aKOHOMEPHOCTSX €€  pPa3BUTHS, HCTOPHYECKH  OBICTPOM  COKpaIlCHUU
OMOJIOrUYECKOT0 pazHooOpasus B ouochepe B pe3ysbTare
NEeSATeTbHOCTH 4YeJOBeKa JJI CO3/IaHUsl €CTECTBEHHO- HAyYHOW KapTHHBI MHPA;
2) ¢dopMmupoBaHHE IEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX IIPEACTABICHUNA O
OMOJIOTHYECKUX O00BEKTax, IIpoleccax, SBICHHUSAX, 3aKOHOMEPHOCTAX, 00
OCHOBHBIX OHMOJIOTUYECKHX TEOPUSIX, DKOCHCTEMHOM OpraHu3aiuu >KU3HHU, O
B3aMMOCBSI3M JKMBOTO W HEXHBOTO B Ouocdepe, HACIEACTBEHHOCTH W
HW3MEHYHUBOCTH; OBJIAJICHUE TTOHSTUHHBIM anmapaTom OMOJIOTHH;
3) npuoOpeTeHHE OMbITa HCMOIB30BAHUS METOJOB OHMOJOTHYECKONM HAyKU H
MIPOBEICHUSI HECJIOKHBIX OMOJIOTMUECKUX IKCICPUMEHTOB JIJIi M3YUYCHHS KHUBBIX
OpraHM3MOB W 4YEJOBEKa, MPOBEACHUE HSKOJOTMYECKOr0 MOHUTOPUHTA B
OKpY>KaroIeH cpeje;

4) popmMupoBaHHE OCHOB IKOJOTHUYECKON IPaMOTHOCTH: CIIOCOOHOCTH OIIEHUBATh
MOCJIE/ICTBUS JICSITEILHOCTH 4YEJIOBEKa B MPHUPOJIE, BIUSHUE (PAKTOPOB pHUCKA Ha
3I0pPOBhE 4YEJOBEKA; BBIOMPATH IICJEBBIE M CMBICIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUSIX M TMOCTYIKAX MO OTHOIICHHUIO K KUBOW MPHUPOJIE, 3I0POBBIO0 CBOEMY U
OKPY)KAIOIIUX; OCO3HAaHHWE HEOOXOAWMOCTH JEHUCTBHH TI0  COXPAHCHUIO
OuopazHoOOpa3us U MPUPOIHBIX MECTOOOUTAHUM BUJIOB PACTEHUI U KUBOTHBIX;

5) ¢opmupoBaHHe TIPEICTABICHUN O 3HAYCHUU OMOJIOTUYECKUX HAYK B PEIICHHUH
po0JIeM PAIMOHAIBHOTO TPHPOJIONOJB30BAHMS, 3aIUThl 310POBbS JIIOJICH B
YCJIOBUSIX OBICTPOTO U3MEHEHUSI DKOJIOTHYECKOI0 KaueCTBa OKPY KAIOIIEH Cpeibl;
6) OCBOCHME MPUEMOB OKa3aHHUsS MEPBOM IMOMOIIM, pPAllMOHAIBHON OpraHu3alluu
TpyJa W OTHbIXa, BBIPAIIMBAHUS W PA3MHOXKEHUS KYJIbTYPHBIX PpAcTEHUH U
JIOMAIITHAX KUBOTHBIX, YXOJa 32 HUMH.

B pe3ysabraTe nzydyeHusi Kypca 0MoJ10rud B OCHOBHOM IIKOJIe:

BpInyCKHUK HAyYMTCS TI0Jb30BAaThCS HAYYHBIMH METOJIAMHU JIA PACIO3HAHUS
OuosIornuecKkux MnpodJieM; JaBaTh HaydHOE OOBSICHEHHUE OMOJIOrMYecKuM (aktam,
mporeccam, SBJICHHUSM, 3aKOHOMEPHOCTSIM, MX POJIM B KW3HU OPraHU3MOB U
YeJIOBEKa, MIPOBOJIUTH HaOJII0ICHUS 3a JKUBBIMH 00BEKTaMU,
COOCTBEHHBIM OPraHU3MOM; OIMCHIBATh OWOJOTHYECKHE OOBEKTHI, MPOILECChl U
SIBIICHUSL, CTaBUTbH HECJIOJKHBIC OMOJIOTHYECKHE AKCIIEPUMEHTHI u
UHTEPIPETUPOBATH UX PE3YJIbTATHI.

BrimyckHUK —OBNageeT CUCTEMOW OHOJIOTMYECKMX 3HAaHUW — TIOHSITUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH, TEOPHUSIMH, MMEIOIIUMU Ba)KHOE



o01eoOpa3oBaTelbHOE W TMO3HABATEIIbHOE 3HAYCHHE, CBEACHUSMH I10 HCTOPHH
CTaHOBJICHHsI OMOJIOTUHY KaK HAYKH.

BbInycKHMK OCBOUT OOIIME NMPUEMBI: OKa3aHHs MEPBOM MOMOIIM; PAllMOHAIBHOM
OpraHM3alyd TPyAa W OTAbIXa; BBIPAIIMBAHUS U PA3MHOXKEHHUS KYJIbTYPHBIX
pacTeHud W JOMAITHUX XUBOTHBIX, yXOJa 3a HUMH; IPOBEACHUS HAOIIONCHUN 3a
COCTOSIHUEM COOCTBEHHOT'O OpraHu3Ma; npaBuJia paboThI B
KaOuHere OWOJOrMM, C OWOJIOTMYECKUMH TpUOOpaMH H HHCTPYMEHTAMH.
BrimyckHHK ~ mpHOOpeTeT  HABBIKM  WCIOJB30BAHUS  HAYyYHO-TIOMYJISIPHOU
JUTEpaTypbl TI0 OWOJIOTHH, CHOPABOYHBIX MarepuasioB (Ha OyMaXHBIX W
ANIEKTPOHHBIX HOCHUTENSIX), pecypcoB VIHTepHeTa TpU BBHIMOJHCHUH YYCOHBIX
3ajad.

BhinyCKHHK MOJYYUT BO3MOKHOCTh HAYYUThCS:

[l oco3nanno ucnonvzosamev 3HAHUSA OCHOBHBIX NPABUNL NOBEOEHUs 6 Npupooe
U OCHOB 300P08020 00PA3a HCUZHU 8 ObIMY,

] 6bibupams  yenegvle U CMbICIOBblE YCMAHOBKU 6 CBOUX OeUCmeusx u
NOCMYNKAX NO OMHOUEHUIO K JHCUBOU NPUPOOe, 300P0B8bI0 CBOEMY U OKPYHCAIOUIUX,
[l opuenmuposamocs 6  cucmeme  HO3HABAMENbHbIX  YeHHocmel — —
BOCIPUHUMAMb UHGOPMAYUIO OUOLOSULECKO20 COOEPIHCAHUSL 8 HAYYHO-NONYAAPHOU
qumepamype, cpeocmeax maccoeou uungopmayuu u Humepnem-pecypcax,
KpUmMu4ecku oyeHusams NOJYYEeHHYI0 UHGPOPMAYUio, aHATUUPYsS ee COOepIHcanue
U OanHvle 00 UCMOYHUKe UHpOopMayuu,

] coz0asams cobcmeenHble NUCbMEHHbIe U YCIHble CO0OWeHUsl O OUOTOSULECKUX
ABNEHUSX U NPOYeccax HaA OCHOBEe HECKONbKUX UCMOYHUKO8 UH@OpMayul,
CONpoBOICOaMb  BbICMYNJICHUE — Npe3eHmayuell,  yuumvléas  0COOEHHOCU
ayoumopuu c8epcmHuKo8.

9 kiacc. O0uue OMOIOrUYEeCKHE 3aKOHOMEPHOCTH
BoinycKHHK HAYYMTCS:

[/ BBIAENATh  CYHMIECTBEHHbIE MPHU3HAKU OMOJOrMYECKUX OO0BEKTOB (BUAA,
AKOCHCTEMBI, Omochepbl) W MPOLECCOB, XapaKTEPHBIX ISl COOOIIECTB KHUBBIX
OpraHu3MOB;

[} apryMeHTHpOBaTh, MPHUBOAUTH JOKAa3aTE€JIbCTBA HEOOXOIMMOCTH  3alLUTHI
OKpY’Karollel Cpebl;

] apryMeHTHpOBaTh, MPHUBOJUTH JOKA3aTEIbCTBA 3aBUCUMOCTH  370POBbS
YEJI0BEKA OT COCTOSIHHSI OKPYXKAIOIIEH Cpe/ibl;

[ OCyIIECTBIATh  KIACCU(PUKAIMIO OHOJIOIMUECKUX OOBEKTOB HAa OCHOBE
OTNpPEAENICHUS] UX TMPUHAUICKHOCTH K OIpPENEIECHHON CHCTEMAaTHYECKOW TpYIIIE;
) packpbIBaTh pOJb OWOJIOTMHM B MPAKTUYECKOM JEATENLHOCTH JIOACH; pOJb
OMONOrMYecKUX OOBEKTOB B MPUPOJIE W SKU3HU YEJIOBEKa; 3HAYCHHE
OMOJIOTMYECKOTO pa3HOOOpa3usl A COXpaHeHus ouochepsr;

] OOBSACHATH OOIIHOCTH MPOUCXOXKJEHUS M SBOJIONMM  OPraHU3MOB Ha
OCHOBE COIIOCTaBJIEHUSI OCOOEHHOCTEW HX CTPOEHUS U (PYHKIMOHUPOBAHUS,



] OOBSICHAT, MEXaHU3MBl HACJICICTBEHHOCTH W W3MEHYMBOCTH, BO3HHUKHOBEHUS
IPUCIIOCOOJIEHHOCTH, IIPOIIECC BUI000PA30BaHMUS;

[ | pa3nuyaTh MO BHEITHEMY BHUIY, CXeMaM U OMHUCAHUSIM peaibHble OUOIOrHYEeCKUe
OOBEKTBI WM WX W300paXEHUS, BBIABISAS  OTIMYHUTEIbHBIE  IPU3HAKH
OMOJIOrMYECKNX O0OBEKTOB;

[l cpaBHUBAaTh OWOJIOTHYECKHE OOBCKTHI, TMPOIECCHI; JeaTh BBIBOJIBI H
YMO3aKJIIOYEHUSI HA OCHOBE CPABHEHUS,;

[ ] ycTaHaBIMBATh B3aMMOCBSI3H MEXIY OCOOCHHOCTSIMH CTPOCHHS U (DYHKIUSIMHU
OpPTraHOB M CHUCTEM OPTaHOB;

[/ UCTIONB30BaTh METOABl OMOJOTMYECKOW HayKu: HaOMI0JaTh ¥ OMKCHIBATH
Oononornyeckre OOBEKTHI M MPOIIECCHI; CTABUTh OMOJOTHYECKHE SKCIIEPUMEHTHI U
OOBSCHATH UX PE3yJIbTaTHI,

[13HaTh W apryMEHTUPOBATh OCHOBHBIE TIpaBWJia TIOBEJACHUS B TPUPOJIE;
AHATM3UPOBATH M OIEHWUBATH TOCIEACTBHUS JEATECILHOCTH YEJIOBEKa B MPUPOJC;
] omuChIBaTh W  HWCIOJB30BAaTh TMPUEMBl BBIPAIUBAHUS H  Pa3MHOKCHUS
KyJIbTYPHBIX PACTCHUU M JOMAIITHUX JKUBOTHBIX, YXOJa 32 HUMHU B arporeHo3ax;
] HaxoAuTh B Yy4eOHOW, HAy4YHO-TIONMYJSIpHOW swmTeparype, MHTepHETpecypcax
uHOOPMAIIHIIO O KUBOU IIpUpoze, opopMIIITh €€ B BUAE MTUCbMEHHBIX COOOIICHH,
JOKJIa/10B, pedepartos;

[I3HaTh WM coOiojgaTh  mOpaBuia  paboThl B KaOuHeTe  OWMOJIOTHH.
BbINMyCKHUK MOJTYYHT BO3MOKHOCTh HAYYHThCS:

[l nonumams  3KONO2UYECKUEe — NpoOLemMbvl,  GO3HUKAOWUe 8  YCIOBUSX
HePayUoOHaNbHO20 NPUPOOONONL306AHUA, U NYMU pPEWeHUss dMux npooaem;
[ ananusuposams U oyeHuBamv yenesvble U CMbICIOBble YCMAHOBKU 8 CE0UX
0elicmeusIX U NOCMYNKAX No OMHOWEHUIO K 300PO8bI0 CBOEMY U OKPYHCAIOWUX,
nocieocmeuss  GIUAHUSL  (PAKMOpo8  pucka  Ha  300pP0Bbe  Yelo8eKd,
[ Haxooums ungopmayuro no gonpocam odwel 6uosocUU 8 HAYYHONONYIAPHOU
umepamype, CneyuaIu3uUpOBaAHHbIX buonocuteckux CL08apSIX,
cnpasounuxax, HMumepnem pecypcax, aHAI3UpPOSAmMv U  OYEHUBAMb  ee,
nepegooums u3 00HOU Gopmoul 8 Opyeyo;

) opuenmuposamocs 6 cucmeme MOPANLHLIX HOPM U  YeHHOCmeUu No
OMHOWEHUIO K 00BbeKmMam HCUBou npupoovl, cOOCMBEHHOMY 300P0BbI0 U 300POB8bI0
opyeux noodell (npusHauue 8bICOKOU YEHHOCMU HCUZHU 80 BCeX ee NpPOsBIeHUsX,
9KOJI02UYEeCKOe CO3HAHUE, IMOYUOHATLHO-YEHHOCHOEe OMHOWEHUe K 00bekmam
JHCUBOU npupoosl);



BuoJsiorns. 9 kiaace (68 u/rox (2 u/Hen.)
BBenenue. buoJsiorusi B cucreme Hayk (2 4.)
buonorus kak Hayka. MecTo OMOJIOTHY B CHCTEME HayK. 3HaUeHWE OMOIOTHH ISl IOHUMaHUS HAYYHON KapTHHBI MUpa. MeToIbl OMOIOTHUECKUX
uccnenoanuil. [lonstue «ku3uby. CoBpeMEHHbIE HayYHbIE MPECTABICHUS O CYIIIHOCTH KU3HU. 3HaYeHHE OMOJIOTUYECKON HayKH B I€SITEIbHOCTU
YyeJoBeKa.
JleMOHCTpaIUM: TIOPTPETHI YUYEHBIX-OUO0JIOTOB; cxema «CBsA3b OUOJIOTHH C APYTUMU HAyKaMK».
I'naBa 1. OcHOBBI HUTOJIOTHH - HAYKH 0 KJeTke (10 u.)
[Ipeamer, 3agaun 1 METOABI UCCIIEIOBAHMS LINTOJIOTMU KaK HAyKu. MIcTOpust OTKpBITHS U M3yyeHUs KJIeTKU. OCHOBHBIE MTOJIOKEHUS KJIIETOYHOW TEOPUHU.
3HaueHUE MUTOJIOTHYECKUX MCCIEAOBAHUMN I Pa3BUTHS OMOJIOTHH U APYTUX OMOJIOTHYECKUX HAYK, METUITUHBI, CEIIbCKOTO X03SICTBA.
Krnetka kak cTpykTypHas u QyHKIMOHAJIbHAS €AMHUIIA )KUBOTO. XUMHUYECKHI cocTaB KieTKU. OCHOBHbIE KOMIIOHEHTHI KJIeTKU. CTpoeHne MeMOpaH u
sanpa, ux yaknun. [{uTornnazMa u OCHOBHBIC OpraHOUABI. VX (DYHKIIUU B KIIETKE.
OcoOeHHOCTH CTPOEHUS KJIETOK OaKTepuid, TpuOOB, )KUBOTHBIX U pacTeHUi. Bupychl.
OOMeH BemiecTB U MpEBpaIleHUs] dHEprus B KieTke. CrocoObI MOYyYeHUsT OPTaHUYECKUX BEIIECTB: aBTOTPOQBI U reTepoTpodel. DOTOCHHTE3, €ro
KOCMHYECKas posib B Orocdepe.
buocunTtes 6enkoB. [lonstue o rene. JJHK - ucrounuk renerudeckoit nHpopmanuu. ['eHeTndeckuii ko MaTpHuHbIA TPUHIIAIT OMOCHUHTE3a OCITKOB.
O6pazoBanue PHK no marpune JJHK. Perymsiuus Ouocunresa.
[TonsiTue 0 romeocTasze, peryJisius IPOoLEeCcCOB MIPEBPAIICHHS BEIIECTB U YHEPTUHU B KIIETKE.
JleMOHCTpalUM: MUKpPOTIPENapaThl KJIETOK PACTEHUHN U KUBOTHBIX; MOJIENb KJIETKH; OMbBITHI, HJUTIOCTPUpYIOIIHE mpoliecc ¢poTocunrtesa; moaenu PHK
n JIHK, pa3nu4HbIX MOJIEKYN ¥ BUPYCHBIX YAaCTHUIL; CXeMa IyTed MeTaboan3Ma B KJIeTKe; MoJienb-anmiukanus «CuHTe3 0enKay.
JlabopaTopHbie padoThI:
CrtpoeHue 3yKapuOTHYECKUX KIETOK Y PACTEHUM, )KUBOTHBIX, TPUOOB M MPOKAPUOTHIECKUX KIIETOK Y OaKTepuil.
I'maBa 2. PasMHOKeHHe H MHANBHAYAJIbHOE PAa3BUTHE (OHTOreHe3) OPraHu3MoB (S 4.)
CamoBocIipon3BeieHHE - BceoOIee CBOMCTBO KUBOro. POpMBI pa3MHOKEHHSI OPTaHU3MOB. becrosioe pa3sMHOXKEHHE U ero THUIbl. MUTO3 Kak OCHOBA
0€ecIooro pa3sMHOKEHUS U POCTa MHOTOKJIETOYHBIX OpPTraHU3MOB, €70 OMOIOTHYECKOE 3HAYCHHE.
[TonoBoe pazmuoxenue. Meiio3, ero 6uosornueckoe 3HaueHue. bruomornueckoe 3HaU€HUE OTII0IOTBOPEHHSL.
[TonsiTHE WHIWBHUIYAaTBHOTO pa3BUTHsS (OHTOTEHE3a) Y PACTUTENbHBIX W KUBOTHBIX OpraHu3MoB. JlemeHue, poct, nuddepeHIManms KIETOK,
OpraHOTeHEe3, Pa3MHOXEHHE, CTapeHHe, CMEepPTh ocobeil. BiusHue QakTopoB BHENIHEH Cpenbl Ha pa3BUTHE 3apOAbIIa. YPOBHU MPHUCIOCOOICHUS
OpraHu3Ma K U3MEHSIOIUMCS YCIOBHSIM.
JdeMoHcTpanuu: TaOIHIlBl, WUTIOCTPUPYIOMNUE BUILI OECIIOJIOT0 W IMOJOBOTO PAa3MHOKEHHS, SMOPHOHAILHOTO M TTOCTIMOPHUOHAIBHOTO Pa3BUTH
BBICIIMX PACTEHUMN, CXOJCTBO 3apPOJIbIIIEH MTO3BOHOYHBIX

I'naBa 3. OcHoBbl reneruku (10 4.)
I'enetnka kak oTpacibs OMoNIOrHUecKoil HayKu. McTopust pa3BUTHS T€HETUKH. 3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB KHUBBIX OPraHu3MOB. PaboThI
I'. Menpaenst. MeTonpl uccieoBaHusI HACJIEICTBEHHOCTH. | HOPHIOIOTHYECKUI METOI N3YICHHS HACIEACTBEHHOCTH. MOHOTHOPUIHOE CKpEIIMBaHNE.
3aK0oH JOMUHHUPOBAaHUA. 3aKOH paciieruieHus. [lomHOe ¥ HemoiHOe JOMUHUPOBAaHME. 3aKOH YHCTOTHI TaMET M €r0 LUTOJIIOTHYECKOe 00OCHOBAaHUE.



@®enorun u regorunl. I'eHeTnyeckoe onpenenacHue moja. I'eHeTndeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKoB, CLECIUIEHHBIX C
110JI0M. XpOMOCOMHAasl TEOpHUsl HACJIEICTBEHHOCTU. | €HOTHIT KaK 1IeJIOCTHAsl CUCTEMA.
OcHoBHbIE (OpMBI U3MEHUUBOCTH. ['eHOTUIINYEeCKas n3MEeHYUBOCTh. MyTanuu. [IpnunHel 1 yacToTa MyTauuid, MyTareHHble (pakTopbl. DBOIIOLMOHHAS
porab mytanuii. KomOnHaTHBHASI N3MEHYMBOCTH. BO3HUKHOBEHNE pa3IMYHBIX KOMOMHAIMI I€HOB M UX POJIb B CO3JAHUU T€HETHYECKOT'0 Pa3HOO0 pa3ust
B [IpeJiesiax BU1a. DBOJIIOLIMOHHOE 3HaUeHHEe KOMOMHATUBHON N3MeHYUBOCTH. DeHoTUIMYEeCKast, UM MOAU(PUKALIMOHHAS, U3MEHUYUBOCTh. PoJib ycioBuit
BHEUIHEN cpe/ibl B pa3BUTHU U IIPOSIBICHUU IPU3HAKOB U CBOMCTB.
JleMOHCTpanuM: MOAEIU-ANIUIMKALNN, WIITOCTPUPYIOIUE 3aKOHBI HACJIEICTBEHHOCTH, IIEPEKPECT XPOMOCOM; PE3YJIbTaThl ONBITOB, MOKA3bIBAIOIINX
BJIMSIHUE YCIIOBUH Cpeibl HA H3MEHYHMBOCTh OPraHU3MOB; TepOapHbIe MaTepUaIbl, KOJJICKIMH, MYJISKUA THOPUAHBIX, MTOJUTUIONIHBIX PACTEHUH.
JlaGopaTropHbie padoThbI:
N3yuyeHnue n3MEHYMBOCTH Y PACTEHUU U )KUBOTHBIX.
N3ydenue heHOTHIIOB pacTeHUH.
[IpakTuueckas padora:
Pemenue reneTnueckux 3agau.
I'naBa 4. I'eneTuka yenoBeka (3 4.)

Mertoabl u3yueHHsl HacJeJICTBEHHOCTH 4eioBeka. |'eHeTHueckoe pazHooOpaszue yenoBeka. | eHeTHdyeckue OCHOBBI 3[0pOBbs. BiusiHue cpeabl Ha
TEHETHYECKOE 3/I0POBhE YeToBeKa. | eHeTnyeckue 0oae3Hu. ['eHOTHT 1 310pOBbE YeTIOBEKA.
JleMOHCTpaLMK: XPOMOCOMHbIE aHOMAJIMH YEJIOBEKA U MX (PEHOTUIIMYECKHE IPOSBICHUS.
JlabopaTopHas padora:
CocraBieHne pOJOCIOBHBIX.

I'naBa 5. OcHoBBI cejieKuMU ¥ OMoTexHoorum (3 4.)
3azauu 1 METO/Ibl CEeNEKINNU. [ eHeTHKa KaKk HaydyHas OCHOBA CEJIEKIIMM OPraHU3MOB. JJOCTHKEHUSI MUPOBOM M OT€YECTBEHHOM CEIEKIINN.
JleMOHCTpaluu: pacTeHusi, repOapHble 3K3EMIUISPbI, MYJISDKH, TaOMuIbl, (Gororpaduu, WUIIOCTPUPYIOIIME pPe3yibTaThl CEIEKIMOHHON paboThI;
MIOPTPETHI CENEKIIUOHEPOB.

I'masa 6. IBosrronuoHHoe yyenue (15 4.)
VYyenue 00 sBomonMM opraHudeckoro mMupa. Y. JlapBUH - OCHOBOMOJIOXHHUK ydeHUS 00 HBOJOLUMHU. J[BHIKYIIME CHIIBI M PE3YJIbTaThl 3BOJIIOIHH.
VYcnoxxHeHre pacTeHUM M KMBOTHBIX B Ipollecce 3BONIONMU. buonormueckoe pa3sHooOpa3ne Kak OCHOBAa YCTOWYMBOCTH Ouochepbl, pe3yiabTar
sBoIIOIMH. CyIIHOCTH 3BOJTIOIMOHHOIO MOAX0a K U3yYEHUIO KUBBIX OPTaHU3MOB.
Bun. Kpurepun Buna. Bunoo6pazosanue. [lonstue mukpossostorun. [TonynsunonHas crpyktypa Buaa. [lomynsnus kak seMeHTapHas SBOJIIOLMOHHAS
eauHuIa. OakTophl HIBONIIOIMU U UX XapaKTePUCTHKA.
JIBM>KyIIME CUIIBI ¥ PE3YJIbTAThl BOJIOLMH.
EctectBennbIii 0TOOp - ABMIKYIIAs M Hampaplsiolas cuia sBojouuu. boppba 3a cyliecTBOBaHHME KaK OCHOBAa €cTeCTBEHHOro ortbopa. Pounb
€CTECTBEHHOT0 0TOOpa B (POPMHUPOBAHUHU HOBBIX CBOICTB, IPU3HAKOB M HOBBIX BUIOB.
Bo3HukHOBeHME aganTaluii ¥ UX OTHOCUTENbHBIN XapakTep. BzaumonpucnocobieHHOCTh BUIOB KaK pe3ysbTaT AEUCTBUS €CTECTBEHHOIO 0TOOpA.
3HayeHWe 3HAHUH O MMKPOZBOIIOLMHU [UIS YNPABICHUS MPUPOJHBIMU MOMYISLUSAMH, pEIIeHUs NpoOjeM OXpaHbl MPUPOJBl U PallMOHAIHLHOTO
MIPUPOIONOIB30BaAHUS.



[Tonsitue o makposBoOIMUA. COOTHECEHHE MUKPO- U MAKPOIBOIIOLUH. Y CJI0)KHEHUE PACTEHUM M )KMBOTHBIX B MpoIecce BOIIOLMHU. bruonornueckoe
pa3HooOpa3ue Kak OCHOBA YCTOHYHMBOCTH OMOCHEPHI, Pe3yJIbTaT SBOJIIOLINH.

JleMOHCTpaluu: *KUBbIE PACTEHUS U )KUBOTHBIE; TepOApHBIEC HIK3EMILISAPHI U KOJUICKIIUH KUBOTHBIX, TOKA3bIBAIOLINE UHIUBUAYATbHYIO H3MEHUYUBOCTD U
pa3HooOpa3ue COPTOB KYJIbTYPHBIX PACTEHHH M IOPO JOMAIIHUX KUBOTHBIX, & TAKXKE PE3YJIbTaThl IPUCIIOCOOICHHOCTH OPTaHU3MOB K cpejie 0OUTaHus
U pe3ylbTaThl BUI000PA30BAHUSA; CXEMbI, WILTIOCTPUPYIOIINE MPOIECChl BHI000PAa30BaHMs U COOTHOIICHUE MYTeil MPOrpecCUBHOI OMOIOrnyecKon
9BOJIIOLIMH.

JlaGoparopHas padora:

N3ydeHnne npucnocoO0IeHHOCTH OPTraHu3MOB K cpejie OOuTaHUs.

I'naBa 7. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emJie (4 4.)

B3rnsapsl, TUIIOTE3bI ¥ TEOPUH O IPOUCXO0XKIEHUU KU3HU. OpraHnYecKuil MUp Kak pe3yJsibTaT 3BOJIOLUU. VicTopust pa3BUTHS OPraHU4YEeCKOro Mupa.
JleMOHCTpAIUM: OKAMEHEIOCTH, OTIICYaTKU PACTEHUN U )KUBOTHBIX B IPEBHUX MOPOAAX; PEPOIYKIIUU KapTHH, OTpakatomux ¢uopy u dhayny
Pa3INYHbIX 3P U NEPUOOB.

I'naBa 8. BzauMocBsi3u opraHnu3mMoB M OKpy:kawouiei cpeabl (16 4.)

Oxpyxatomasi cpeia - UCTOYHUK BEHIECTB, PHEPTUU M MH(OpMAIMH. DKOJIOTHA, KaKk HayKa. BIusHHE SKOIOTHYECKHUX (PAKTOPOB HA OPraHU3MBI.
[IpucnocoOnenust OpraHU3MOB K pPa3IMYHBIM 3KolorudeckuM Qaxtopam. [lomymsmus. Tumbsl B3auMOAEWCTBUSA MOMYISIUNA pa3HBIX BHUIOB
(KOHKYpEHIIHS, XUIITHHYECTBO, CAMOHO03, TTapa3UTH3M).

DKOCUCTEMHAasl OpraHHu3aIusl >KUBOM MPHUPOABI. DKocUCTeMbl. Ponb mpousBoauTesneil, morpeOuteneid M pa3pyluTeneii opraHu4ecKuX BEIIECTB B
HKOCUCTEMAX U KPYrOBOPOTE BEIIECTB B pupoie. [IuieBbie cBsa3u B akocucteMe. OCOOEHHOCTH arpo3KOCUCTEM.

buocdepa - rmobanbHas skocucrema. B.M. Bepnanuckuii - 0CHOBOMOJOXHUK yueHUs o Ouocdepe. Poiap yenoBeka B Omochepe. Dkoioruueckue
po0OJIeMbl, UX BJIMSHUE HA *KU3Hb yenoBeka. [locnencTBus 1esTeNbHOCTH YeI0BEeKa B 9KOCUCTEMAaX, BIMSHUE €ro MOCTYIKOB Ha KUBbIE OPraHU3MbI U
9KOCUCTEMBI.

JleMoHCTpanum: TaOJINLbI, WUTIOCTPUPYIOIIME CTPYKTYpY Ouocdepbl; cxemMa KpyroBopoTa BEIIECTB M NMpPEBpAlIeHMs] dHEpPruu B Ouocdepe; cxema
BIIMSIHUA XO39HCTBEHHOM JesTeIbHOCTH YelloBeKa Ha MPUPOY; Moienb-antuinkanus «bruocdepa n yenoBek»; kapThl 3amoBeJHUKOB Poccun.
JlabopaTopHble padoThbI:

CrpoeHne pacTeHull B CBSI3U C YCIOBUSIMHU KU3HU.

[ToncueT MHAEKCOB TNIOTHOCTH JAJIsl OTIPEECNIEHHBIX BUJOB PACTEHUH.

Beiienenue numieBbIx Lenei B MCKyCCTBEHHOM 3KocHcTeMe (Ha MPUMEpe aKBapuyMa).

IIpakTnyeckue padborsi:

HaGmnronenus 3a ce30HHBIMU U3MEHEHUSIMH B ’KMBOH MPHUPOJIE.

CocraBiieHne cxeM nepeiayy BeIEeCTB U dSHEPruu (LieTel MuTaHus).

BrisiBiienue npucrnocobieHnii OpraHu3MoB K cpefie oOuMTaHMs (Ha KOHKPETHBIX MpUMepax), TUIOB B3aMMOJEHCTBHS IMOMYJIALUN pa3HbIX BUAOB B
KOHKPETHON SKOCUCTEME.

AHanu3 M OlLleHKa BIUSHMS (PaKTOPOB OKPYKAIOLIEH cpefbl, (hakTOpOB PHUCKA Ha 3/10pPOBBE, MOCIEACTBUN JIEATEILHOCTH YEIOBEKa B IKOCHUCTEMAX,
COOCTBEHHBIX MOCTYIKOB Ha )KUBbIE OPTraHU3MBbI U IKOCUCTEMBI.

Ikckypeusi: Cpena )XKU3HU U ee 00uTaTeNu.






OBINME BUOJOT'MYECKHUE 3AKOHOMEPHOCTH

9 KJIACC
Pa3znenbl, TeMbI Bujabl yueoHoii neaTeILHOCTH OcHOBHbBIE
00y4yarIuxcst HaTpaBJIeHUS
BOCIIMTATEJIbLHOM
AeATeJIbHOCTH
BuoJiorus B cucreme Hayk 24
buonorus xak Hayka Omnpenenste MecTo OMOJIOTHH B cucteme Hayk. | 123 478
OrneHnBaTh BKJIQI PA3IMYHbIX YIEHBIX-
OHO0JIOTOB B
pa3BUTHE HAYKH OMOJIOTUH
MeToapl OMOJIOTHYECKUX BrImenars 0CHOBHEIE METOIBI Onoorndyeckux |12 7 8
HCclIefoBaHui. 3HaueHHe ucciaenoBanud. OObICHATL 3HAUCHHUE
OuoJIorun OMOJIOTHY JIJISl IOHUMAaHUS HAYIHON KapTHHBI
MUpa
OCHOBBI IMTOJIOTMH — HAYKH 0 KJeTke 10 4
[{utonorus — HayKa O KIETKe Onpenensars mpeaMeT, 3a1a91 U METOIbI 1278
WCCTIEA0BAHUS IUTOJIOTHH KaK HAYKH.
OOBACHATE 3HAYEHUE [TUTOJOTHUSCKUX
WCCTeA0BAaHUM JJI PAa3BUTHS OMOJIOTUH U
JIPYruX OMOJOTHYECKUX HAYK
Kinerounas Teopust OOBACHATH 3HAYCHHUE KIECTOYHOM 8
TEOPHH JIJIsl Pa3BUTHs OMOJIOTHHU
XHUMHUYECKUH COCTaB KIETKH CpaBHUBATh XUMUYECKHUI COCTaB dKUBBIX 8
OPraHW3MOB M TEJl HEXKUBOU MPUPOJIBI, A€TaTh
BBIBOJIbI Ha OCHOBE CpaBHEHUs. OOBICHATH
pPOJIb HEOPTAaHUYECKUX U OPTaHUYECKHUX
BEIIECTB B KIETKE
CtpoeHue KIeTKH XapaKTepru30BaTh KIETKY KaK CTPYKTYPHYIO 8
€MHUITY )KUBOTO. BBIZIEIATH CyIIeCTBEHHBIC
MIPU3HAKU CTPOCHUS KJIETKH. PazmnyaTh Ha
Ta0IHIIaX ¥ TOTOBBIX MUKPOTIpErapaTax
OCHOBHBIC YaCTH U OPTaHOMIbI KJICTKH.
Oco0EeHHOCTH KJIETOYHOTO OOBIACHATE 0COOEHHOCTH KJIETOYHOTO 1278
CTPOEHUS OPraHu3MOB. BUpYyCHI. CTPOCHHS OPraHU3MOB. BBISBIIATH
JlaboparopHas pabota «CTpoeHHE | B3aUMOCBSI3U MEX]y CTPOCHUEM U (PYHKIUSIMHU
9YKapUOTHYECKUX KIETOK Y kieTok. [IpoBouTh OHMOIOrHYECKUe
pacTeHul, )KUBOTHBIX, TPUOOB U HCCIEN0OBAHUS U JeaTh BEIBOIBI HA OCHOBE
MPOKAPUOTHUECKUX KIETOK y MOJIy4YEHHBIX pe3ynbTaToB. CpaBHUBATH
OakTepui» CTPOEHUE SYKAPUOTHIECKUX U
MPOKAPUOTHUECKUX KIIETOK Ha OCHOBE aHAIN3a
MOJIYYEHHBIX JIAHHBIX
Perynsiuust npoueccoB Boiaenste cyliecTBeHHbIC TPU3HAKU 8

KHU3HCACATCIIBHOCTHU B KJICTKE

IMPONIECCCOB KUBHCACATCIIbHOCTU KIICTKHU.
OOBACHATH MEXaHU3MBI peryidanuu nmpoueccoB
KHU3HCACATCIIBHOCTH B KIJIICTKC

Pa3mHoKeHNe 1 MHHANMBHAYAJbHOE PA3BUTHE (OHTOreHe3) OPraHu3MoOB S 4




DopMbI pa3MHOKECHUS
opranusmos. becnosioe
pa3sMHO)keHue. MuTo3

OmnpenensiTe CaMOBOCIIPOH3BEICHHE KaK
BceoOI1iee CBONCTBO )KHUBOTO. BBIACTATH
CYIIECTBEHHBIE TIPU3HAKH TpoLiecca
pa3MHOXKEHHSI, (POPMBI Pa3MHOKEHHS.
OmnpenensiTh MUTO3 KaK OCHOBY 0O€CIIOJIOTO
PAaSMHOXCHUA U pOCTa MHOT'OKJICTOYHBIX
opranu3MoB. OOBACHATH OMOJIOTHUECKOE
3HaYCHHE MUTO3a

38

[TomoBoe pazmHoxkeHHe. Metio3 Briienste ocobennoctu meiio3a. Onpenensats | 3 8
Mel03 KaK OCHOBY I10JIOBOTO Pa3MHOXKEHUS
MHOTOKJIETOYHBIX OpraHu3MoB, OOBICHATH
Ouoyornueckoe 3HaYeHHe Melo3a u mpoiiecca
OTUIOIOTBOPEHUS

WnauBuayanbHOe pa3BUTHE BoiaensaTe TUIIBI OHTOTE€HE3A 8

opraHu3Ma (OHTOT'€HE3) (knaccudunrpoBats)

Bnusinue ¢pakTopoB BHEIIHEH OuenuBath BiIMsIHUE (PAKTOPOB BHEILTHEH 78

Cpelbl Ha OHTOTEHE3 Cpebl Ha pa3BUTHE 3apobliia. OnpenensTh
YPOBHU IPUCTIOCOOJIEHUS OpraHu3Ma K
M3MEHSIOIIMMCS YCTIOBUSM

OcHoBbl reHeTuku 10 4

['eneTnka kak oTpacip Ornpenensars riaaBHbIE 33Ja4l COBPEMEHHON 1278

OMOJIOTMYeCKON HayKU reHeTuky. OLleHUBAaTh BKJIAJ] YUEHBIX B
pa3BUTHE FCHETUKU KaK HAYKU

Mertoab! ucciae10BaHus Bb1iensTe OCHOBHBIE METO/IbI HCCIIEOBAHMS 8

HaclieACTBEHHOCTH. DEeHOTHI 1 HacleICTBEHHOCTH. OnpeensiTh OCHOBHbIE

TeHOTHII NpU3HAKK (DEHOTHUIA U T€HOTUNA

3aKOHOMEPHOCTH HaclleZIoBaHUsl | BBIABIATE OCHOBHBIE 3aKOHOMEPHOCTH 8
HacneoBaHus. OOBACHATb MEXaHU3MBI
HaCJIeICTBEHHOCTH

Pemienne renernyeckux 3aznau BBIABIATE aNrOpUT™M pELIeHUs TEHETUYECKUX | 8
3aja4. PemaTh reHeTHYECKUE 3a0a4UK

XpOoMOCOMHasi TEOpUs OOBACHATH OCHOBHBIE TIOJI0XKEHUS 8

HaclieAcTBeHHOCTH. ['eHeTnka XPOMOCOMHOM TEOPUH HACIEICTBEHHOCTH.

noJsia OOBACHATH XPOMOCOMHOE OIIpEIeNIEHUE 110J1a
U HacJe0BaHue MPU3HAKOB, CLETNICHHBIX C
10JIOM

OcHoBHBbIE (hOpMBI U3MEHUUBOCTH | OnpeaensT OCHOBHbIE (JOPMBI U3MEHUMBOCTH | 8

opranu3MoB. ['eHoTHIIMUECKas OpPraHu3MoB. BBISBISATE 0COOEHHOCTH

W3MEHYHUBOCTb IeHOTUIIMYECKON U3MEHYMBOCTH

Kom0OuHaTHBHAs N3MEHYNBOCTh BbIsBi1TE 0COOEHHOCTH KOMOMHATUBHOM 8
MU3MEHUYUBOCTH

deHoTUNNYECKAs U3MEHUYNUBOCTb. | BBISBIATE 0COOCHHOCTH (DEHOTUITMUECKON 78

JIaGopatopHble pabOThI U3MeH4MBOCTHU. [IpoBoAUTE OHoOIOTHUECKHe

«Onucanue GeHOTUIIOB MCCIIEJOBAHMS U JIENATh BBIBOJIbI HA OCHOBE

pactenuit», «M3yyenne MOJIyYEHHBIX PE3YyJIbTaTOB

MO (UKAITTOHHON

MU3MEHUMBOCTH U IOCTPOEHUE

BAPUALIMOHHON KPUBON»

I'eneruka yesoBeka 34

MeTo1pl u3y4eHus Bb11ensaTe OCHOBHBIE METO/IbI U3yUECHHUSI 1278

HaCJICACTBECHHOCTH YCIIOBCKA.

HaCJICACTBCHHOCTH YCJIOBCKA. HpOBO,[[I/ITB




[IpakTuyeckas pabora
«CocraBiieHHE POIOCIOBHBIX)

OMOJIOTHYECKHE HCCIIEAOBAHUS U J€1aTh
BBIBO/IbI HA OCHOBE
IIOJIy4ECHHBIX PE3yJIbTaTOB

OcHOBBI celeKIIH M OMOTeXHOJI0THH 3 4
OcHoBbl cenekuuu. MeTo sl OmnpenensTh ri1aBHbIC 337a4 1 HanpaBienuss | 1278
CeJeKIUU COBPEMEHHOM CEJIEKIIMU. BBIAEIATh OCHOBHBIE
MeTo bl cenekui. OOBSICHATh 3HAaYCHUE
CEJICKITUH JUTS Pa3BUTHSI OMOJIOTHUU U IPYTUX
HayK
JloCcTHKEeHsI MUPOBOU U OneHuBaTh J0CTHKEHNUS MUPOBOH U 1278
OTEYECTBEHHOU CEJIEKIINU OTEUECTBEHHOM cenekiuu. OLeHnBaTh BKJIa
OTEUYECTBEHHBIX U MUPOBBIX YIEHBIX B
pa3BUTHE CEIEKINU
BroTexHONOTHSA: NOCTHKEHHS U O1neHnBaTh TOCTHKESHUS U TTEPCTIEKTUBEI 1278
MEPCIEKTUBBI Pa3BUTHS. MeTo pa3BUTHS COBPEMEHHOIH OMOTEXHOJIOTHH.
KyJabTyphl TKaHeil. KiionupoBanue | Xapakrepu3oBaTh ITUYECKHE aCIIEKThI
pa3BUTHUS HEKOTOPBIX
HanpaBJIeHUH OMOTEXHOJIOTHU
JBOJIIOLMOHHOE YYeHHe 15 4
VYyenue 06 3BOTIONNAN OuenuBats Bkian Y. JlapBuHa B pa3BuTHE 378
OpPraHu4ecKOTO MHpPa OMOJIOTUYECKHUX HAYK U POJIb SBOJIOIMOHHOTO
yaeHust. OOBSCHATH CYITHOCTh
3BOJIIOIIMOHHOTO MOX0/1a K U3YYEHHUIO KUBBIX
OpraHu3MOB
Bun. Kpurepuu Buna BrinensaTs cymecTBeHHbIC 78
pU3HAKU BUJA
[TonynsuuonHas cTpyktypa Buga | OObSCHATH MOMYJSIUOHHYIO CTPYKTYpY Buaa. | 7 8
XapakTepu30BaTh MOMYISINIO KaK SAUHHILY
9BOJTIOIIUHI
BunooOpaszoBanue Boigensate cyiiecTBeHHbIEC TPU3HAKU CTaAuN 8
BU000pazoBanus. Paznuuars Gopmbl
BU1000pazoBanus. OObACHATH MPUUUHBI
MHOT000pa3us BUA0B. OObACHATH 3HAYCHHE
OMOJIOTHYECKOT0 Pa3HO0Opasus Jyis
coxpaHeHus Onochepsl
Boprba 3a cymectBoBaHuE U Paznuuare u xapakTepu3oBatb Gopmbl 00prObI | 7 8
€CTECTBEHHBIN 0TOOp — 3a cyuiectBoBaHue. OOBSACHATH MPUUHHBI
JBUKYIIHE CUJIbI SBOJIIOLINH 00pBOBI 32 CYIIECTBOBaHHE. XapaKTepU30BaTh
€CTECTBEHHBIN 0TOOP KaK ABUKYIIYIO CHUITY
9BOJTIOIIUHT
Ananranus Kak pe3ynbTar OO0BscHATH hopMuUpOBaHHE 78
€CTECTBEHHOT'0 0TOOpa IPUCIOCOOIEHHOCTH OPraHU3MOB K Cpeie
oOuTaHus (Ha KOHKPETHBIX IPUMEPAX).
BbIsBsTH IpUCHOCOOIEHUST Y OPraHU3MOB K
cpene oObuTaHus (Ha KOHKPETHBIX MIPUMEPAX),
U3MEHYUBOCTb Y
OPraHu3MOB OJHOTO BHJA
CoBpeMeHHbIE TPOOIEMBI ®opMynMpoBaTh, apryMEHTUPOBATh U 178

JBOJIIOLUU. Y POK-CEMUHAP

oTcramBarh cBo€ MHeHHUeE. [Ipu pabote B mape
WIN TPpyIIe 0OMEHUBATHCS ¢ TApTHEPOM
BaXHOHN MH(OpMaIeil, yaacTBOBaTh B




00CyXIeHUN

Bo3HuKHOBEHHE U Pa3BUTHUE )KU3HU HA 3emuie 4 u

Barusiasl, runoressl U Teopun OOBACHATH CYILITHOCTb OCHOBHBIX T'MIIOTE3 O 1278
O MPOUCXOKIEHUH KUZHU IPOUCXOKACHNUH KU3HU. DOPMYyIUpPOBATH,
apryMEeHTHPOBaTh U OTCTaWBaTh CBOE MHEHUE
Opranudeckuii MUp Kak Bb1iensaTe OCHOBHBIE 3Talbl B IPOLIECCE 78
pe3yJbTaT 3BOJIIOLUN BO3HUKHOBEHUS U
pa3BUTHSI )KU3HU Ha 3eMJie
Hcropus pazsutus PopMynHpoBaTh, APrYyMEHTUPOBATH U 78
OpraHMYECcKOIo MHpa. oTcTanBath cBOE MHeHue. [Ipu padote B mape
WM Ipy1Ie 0OMEHUBATHCS C MapTHEPOM
BaKHOM mH(pOpMaIuen, y4acTBOBaTh B
00CYKICHUU
[IpoucxoxaeHue u pasBuTue 178
KU3ZHU
Ha 3emiie. YpoK-CeMHUHAp
B3aumocBsi3u OpraHu3mMoB U OKpy:karuei cpeasbl (16 1)
DKOJIOTHS KaK HayKa. Ornpenensarts riaaBHbIE 33Ja4¥ COBPEMEHHON 378
JlabopaTtopHnast pabota 9KOJIOTUH. BBIZIENSITE OCHOBHBIE METOIBI
«M3ydeHne mpucrnocoOIEHHOCTH | DKOJIOTUYECKUX UCCIeI0BaHui. Beiiensate
OpraHU3MOB K OIpe/IeIEHHON CYLIECTBEHHbIE TPU3HAKU IKOJIOTUYECKUX
cpene ooutanus». [logroroBka k| hakTopos. [IpoBoauTh OHOIOTHYECKHE
IIPOEKTY MCCIIEJOBAHMS U JIEJIaTh BBIBOJIbI HA OCHOBE
IIOJIyYEHHBIX PE3YyJIbTATOB
BnusiHue 3K0JI0rn4ecKux Onpenenars CylecTBEHHbIE IPU3HAKA 78
(bakTOpOB HA OPraHU3MBI. BJIMSIHUSA DKOJIOTMUECKUX (PaKTOPOB Ha
JlaGopaTopHnast pabota opranu3mel. [IpoBoIUTH OHOJIOTHYECKHE
«CTpoeHME PACTEHHU B CBSI3H C MCCIIEJOBAHMS U JIEJIaTh BBIBOJIbI HA OCHOBE
YCIOBUSMH KU3HN IIOJIyYEHHBIX PE3yJIbTaTOB
OKoJoruyeckas HAIA. Onpenenars CylecTBEHHbIE IPU3HAKU 78
JIaboparopHas paboTa 9KOJIOTMYECKHUX HUII. ONUChIBAaTh
«Onuncanue 3K0JOTMYECKOM HANIN | DKOJIOTHYECKNE HUILIN PA3IIMYHBIX
OpraHu3May opranu3MoB. [IpoBoauTh OHosIOrHuecKue
VICCIIEJOBAHMS U JIEJIaTh BBIBOJIbI HA OCHOBE
IIOJIYYEHHBIX PE3yJIbTaTOB
Crpykrypa nomynsuuu Onpenenars CylecTBEHHbIE IPU3HAKU 78
CTPYKTYPHOM
OpraHu3aluy MOy
TuIbl B3aUMOIEVCTBUS BBIABIIATE TUITBI B3aUMOIECHCTBUS Pa3HbIX
MOMYJISILUM pa3HbIX BUJOB BUJOB B 3kocucteMme. OObSICHATh 3HAaUEHHUE
OMO0JIOTHYECKOT0 pa3HO00pasus
JUIsl COXpaHeHus Grocdepsl
DKOoCHUCTEMHAs! OpraHU3aALHs BoiaensaTe cyniecTBeHHbIE IPU3HAKU 78
XKUBOU npupoasl. KoMrnoHeHTs! 9KOCUCTEMBI.
9KOCUCTEM Knaccupunuposats sxocucremsl. Habmonars
Y ONIMCHIBATh SKOCUCTEMBI CBOEN MECTHOCTH
CrpyKTypa 3KOCUCTEM BoiaensaTe cyniecTBeHHbIE TPU3HAKU 78

CTPYKTYpPHOM OpraHu3anuy 3KOCUCTEM




IToTok OHCPTHUU U NMUIICBBIC LICIINA

Briaenars CyliecTBEHHbIE TPU3HAKU
MPOIIECCOB OOMEHA BEIECTB, KPYTOBOPOTA
BEILIECTB U MPEBPALLECHUI SHEPTUU B
skocucteMe. COCTaBIISTh MUILIEBBIE LIENH U
cetH. Paznmnuarh THIBI MUIIEBHIX ISSH

78

HckyccTBEHHBIE 3KOCUCTEMBI. BbIABIATE CylIECTBEHHBIE TPU3HAKU 1478
Jlaboparopras pabota «BeiiencHue MCKYCCTBEHHBIX 3KOCcucTeM. CpaBHUBATh
MUIIEBBIX LI€TIeN B UCKYCCTBEHHOMN IPUPOJIHBIE U UCKYCCTBEHHbBIE IKOCUCTEMBI,
9KOCHCTEME (Ha MPUMEpPE akBapuyMma)» | JejaTh BbIBOJbI HA OCHOBE CPaBHEHHUSI.
Okckypeusi «Ce30HHbIE U3BMEHEHUS B HaGnronaTe 1 onuckIBaTh 5KOCUCTEMBI CBOCH
KUBOU Mpupoae» MECTHOCTH, CE30HHBIE U3MEHEHHUS B ’KUBOU

pupoJie
DKOJOTrH4ecKHue MpooIeMbl [IpuBoauTh NOKa3aTeNbCTBA (ApryMeHTALIMS) 1478
COBPEMEHHOCTHU HEOOXO0IMMOCTH 3alIUThl OKPYKaroIen

Cpe.ibl, COOIOEHHSI TPABUI OTHOLIEHUS K

JKUBOUW IPUPOJIE.
3amuTa 3K0JIOTUYECKOTO MPOEKTa [IpencraBasTh pe3ynbTaThl CBOETO 1278

nccnenoanus. opMynmupoBarts,
apryMeHTHPOBaTh U OTCTaUBaTh CBOE MHEHUE.
[Ipu pabote B nape uiu rpyrmmne 0OMeHUBAThCS
C IapTHEPOM BaxHOU MHpopMaIuei,
y4acTBOBATh B OOCYXICHUU




