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[Lmanupyembie mpeaMeTHblie pe3yabTaTbl ocBoeHUs OOII

buosaorus

B pe3yabraTe u3yuyeHus y4deOHOro mpeamera «buosiorusp» Ha ypoBHe
cpeaHero oouero 00pa3oBaHus:

BoinyckHuK HA 6230BOM YPOBHE HAYUMTCH:

— pacKpbIBaTh Ha IMpHUMeEpax poJib OUOJOTUU B (OPMHUPOBAHUU COBPEMEHHOM
HAyYHOM KapTUHBI MUPA U B MPAKTUUECKON JEATEILHOCTH JIIOJICH;

— TIOHUMAaTh WU ONHUCHIBATh B3aUMOCBS3b MEXKIY €CTECTBEHHBIMU HayKaMHU:
Oouonoruen, GU3MKON, XHUMHEW; YCTaHaBIMBATh B3aUMOCBSI3b MPUPOTHBIX
SIBIICHUI;

— TIOHUMAaTh CMBICJ, pa3M4aTh U OINHUCHIBATH CUCTEMHYIO CBSI3b MEXIY
OCHOBOITOJIATAIONIMMU OMOJIOTMYECKUMU TIOHSTHSIMU: KJIETKA, OpraHu3M, BH]I,
’KOocUcTeMa, Orocdepa;

— HCHOJB30BaTh OCHOBHBIE METOAbl HAYYHOTO TIO3HAHUS B Yy4EOHBIX
OMOJIOTUYECKUX HCCIICIOBAHUSAX, TPOBOAUTH OKCIEPUMEHTHI MO HW3YYCHHIO
OMOJIOTMYECKUX OOBEKTOB M SIBIICHUM, OOBACHATH PE3YJbTAaThl AKCIEPUMEHTOB,
aHAIM3UPOBATh UX, (HOPMYITUPOBATH BHIBOIHI;

— (GopMyJIHpOBaTh THUMOTE3bl Ha OCHOBAHUU MPEJIOKEHHOM OMOJIOrMYEeCKOM
uH(dOpMAaIUU U TIpe/IjIaraTh BApUAHTHI IPOBEPKH TUIIOTES;

— CpaBHHUBaTh OHWOJOTHYECKHE OOBEKTBHI MEXKIy COOOM MO 3aJaHHBIM
KPUTEPUSIM, JICJIaTh BHIBOABI U YMO3AKIIOUCHHSI HA OCHOBE CPABHEHUS;

— O0OOCHOBBIBATh EAMHCTBO >XHBOW W HEKUBOW MPUPOJBI, POIACTBO KHUBBIX
OpraHW3MOB, B3aWMOCBSI3M OpPraHW3MOB U OKPYXKAIOIIeW Ccpelbl Ha OCHOBE
OMOJIOTUYECKUX TEOPHUIA;

—  TPUBOAUTH NMPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPraHUYECKUX COCIMHEHUN
KJIETKH (OE€IKOB, )KUPOB, YIIIEBOI0B, HYKJIEUHOBBIX KHCIIOT);

— pacrno3HaBaTh KJIETKHU (MPOKApPHOT U SYKAPUOT, PACTEHUN M KUBOTHBIX) MO
OTMCAHWIO, HA CXEMAaTUYECKUX M300paKECHUSX; YCTAaHABIUBATH CBSI3b CTPOCHUS U
(GyHKIMI KOMIIOHEHTOB KJIETKH, 0O0OCHOBBIBATh MHOI000Opa3ue KIETOK;

— PpacCIllO3HaBaThb MOITYJIAINUIO U OMOJIOrNYECKU I BHUJI 11O OCHOBHBIM IIPU3HAKAM;



— ONHUChIBaTh (PEHOTUIT MHOTOKJICTOYHBIX PACTEHHA W JKUBOTHBIX II0
MOP(OITIOTUIECKOMY KPUTEPHIO;

—  00OBSICHATH MHOTOOOpa3ue OpraHu3MOB, MPUMEHSST SBOJIOIIMOHHYIO TEOPHIO;

— KiaccuuUIUpoBaTh OMOJIOTHYECKHE OOBEKTHI Ha OCHOBAHHWHM OJHOTO WIIA
HECKOJIbKUX CYIIECTBEHHBIX IPU3HAKOB (TUIBI MUTAHMS, CIIOCOOBI JBIXaHHUS H
Pa3MHOKEHHUS, 0COOCHHOCTH Pa3BUTHA);

— OOBSICHSITH MPUYUHBI HACTEACTBEHHBIX 3a00JICBAHUM;

—  BBIBJISITh M3MEHYMBOCTH Y OPraHU3MOB; OOBSCHSATH IPOSBICHUE BHJIOB
W3MEHYMBOCTHU, MCIHOJIb3YySl 3aKOHOMEPHOCTH HW3MEHYMBOCTHU, CPaBHHUBATH
HACJICJICTBEHHYIO U HEHACJICICTBEHHYIO U3MEHUYUBOCTH;

—  BBISBJIATH MOP(OJIOTHUYECKHE, (hU3M0IOTHYECKHE, MMOBEACHUYCCKHE
aJanTalid OPraHU3MOB K cpejie OOUTaHus U JEUCTBUIO IKOJIOTMYECKUX (DAaKTOPOB;

— COCTaBJSITb CXEMBI IIEPEHOCAa BEIIECTB W DHEPrUM B IKOCHUCTEME (IIENH
MUTaHMS);

— TPUBOAUTH JOKA3aTeILCTBA HEOOXOIMMOCTU COXpaHEHUs1 OMopa3HooOpaszus
JUI. yCTOWYHUBOTO PA3BUTHUSA U OXPaHbl OKPYKAIOLIEN CPEbI;

— OIICHUBATh JOCTOBEPHOCTh OMOJOTMYECKOW WH(OpMaIMK, MOTYYECHHOU W3
Pa3HBIX UCTOYHUKOB, BBIJCISATh HEOOXOAUMYIO HH(MOPMAIIUIO IS UCIIOIb30BaHUS
e B yUeOHOM JICSITCIHPHOCTH M PEIICHUN TPAKTHUCCKUX 3a]1a4;

— TPEACTaBIATH OMOJOTMYECKYI0 HH(OpMalMi0 B BHJE TEKCTa, TaOJIMIIBI,
rpaduka, TMarpaMMbl U JIeJaTh BBIBOJIBI HA OCHOBAHUHM MPE/ICTABICHHBIX JIAHHBIX;

— OIICHUBATh POJIb JIOCTHXKCHHM TEHETHUKH, CEJICKIMH, OHOTEXHOJOTUH B
MPAKTUYECKOMN JeATeTLHOCTH YeJIOBeKa U B COOCTBEHHOM JKU3HU;

— OOBSCHATH HETAaTUBHOC BIMSHHE BEMIECTB  (QIKOTOJsA, HHKOTHHA,
HApKOTUYECKHUX BEILECTB) HA 3apOJIBIIIIEBOE PA3BUTHE YETIOBEKA,

—  OOBSCHATH MOCJEICTBUSI BIUSHUS MyTareHOB;

—  OOBSICHATH BO3MOKHEIC IMPUYKMHBI HACJICACTBCHHBIX 3a00J1€BaHMIA.



BoinyckHuk Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUThCS:

— Odasamb HayuyHoe OOBACHEeHUe OUONo2UYeCKUM ¢hakmam, npoyeccam,
ABNEHUAM, 3AKOHOMEPHOCMAM, UCNONb3YS OuoIo2udeckue meopuu (Kiemouryio,
960IOYUOHHYI0),  YueHue o  Ouocghepe,  3aKOHbI  HACIEOCMBEHHOCMU,
3AKOHOMEPHOCMU USMEHYUBOCIUL,

—  Xapakmepuzoeamv COBPEMEHHble HANPAGIeHUs 6 pa3sumuu OuoiI0Uul,
ONUCHIBAMb UX BO3ZMONCHOE UCNONIL30BAHUE 8 NPAKMUYECKOU 0esIMeNbHOCIU,

—  cpasHusams cnocoobwl OefleHusl KIemKu (Mumo3s u metios);

— pewamv 3a0auu Ha nocmpoenue ¢paemenma emopou yenu {HK no
npeonoxcennomy ppaemenmy nepsot, uPHK (MPHK) no yuacmxky JIHK;

—  pewams 3a0a4u HA onpeoeieHue KOIuyecmad XpomMocom 8 COMAmu4eckux u
NON0BLIX KINEMKAX, a MAKdiCe 6 KIemKax neped HA4aiom OeleHus (Mmetio3a uiu
MUMO3a) U NO e20 OKOHYAHUU (OJI51 MHO2OKIIEMOUHBIX OP2AHUZMOB);

— pewams 2eHemuyeckue 3a0a4u  HA  MOHO2UOPUOHOe  CKpewjusamue,
cOCmasnsims — cxembl  MOHOSUOPUOHO20 — CKPeWUBAHUA, NPUMEHSS  3AKOHbI
HACNe0CMEEHHOCMU U UCHOIb3Ys OUOLO2UYECKYI0 MEPMUHONO0SUIO U CUMBOTIUKY,

—  YCMAHABIUBAMb MUN HACAEO08AHUSL U XAPAKMep NPOAGIeHUs NPUSHAKA NO
3a0aHHO cxeme poOOCI0BHOU, NPUMEHSI 3aKOHbL HACIeOCMBEHHOCMU,

— oyenusamv pe3yIbmamvl 63AUMOOCUCMBUS Yelo8eKa U OKpyicarouell
cpeobl, NPOCHO3UPOBAMb BO3MONCHbIE NOCIEOCBUS 0esiMeNbHOCINU Yelo8eKa Ois
CYUWecmeoB8anuss. OmoenbHblX OUONOSULECKUX O00BEeKMO8 U YeablX NPUpOOHbIX

coobuecms.

BpInycKkHMK HA yri1y0JIeHHOM YPOBHE HAYYUTCH:
—  OIICHUBATh POJIb OMOJIOTMYECKUX OTKPBITUN U COBPEMEHHBIX MCCIICAOBaHUMN
B PAa3BUTUU HAYKHU U B ITPAKTUYECKOU JIEATEIBHOCTH JIFOJIEH;
— OIICHHWBAaTh pOJIb OWOJIOTMH B (OPMUPOBAHUU COBPEMEHHOW HAyYHOU

KapTHHBI MHUpa, IPOrHO3UPOBATH IICPCIICKTHUBLI PA3BUTHUSA 6I/IOJ'IOFI/II/I;



— yCTaHaBIMBaTh U  XapaKTepU30BaThb  CBSI3b  OCHOBOIIOJATAIOIIUX
OMONOTUYECKUX TOHATHH (KJIETKa, OpraHWu3M, BHJ, JKOcucTeMa, Omocdepa) ¢
OCHOBOTIOJIATAIOIINMU MTOHATHUIMU APYTUX €CTECTBEHHBIX HAYK;

— 00OCHOBBIBaTh CHUCTEMY B3IJIAJIOB HAa JKUBYIO HPUPOJYy U MECTO B HeH
YyeJioBeKa, MPUMEHsISI OMOJIOTUYECKUE TEOPHUH, YUCHUS, 3aKOHbI, 3aKOHOMEPHOCTH,
MMOHUMATh TPAHUIIBI KX TPUMEHUMOCTH;

— TMPOBOAWTH Y4EOHO-HMCCIEAOBATEIBCKYIO JCSITEIBHOCTh 110 OHWOJOTHU:
BBIJIBUTATh THUIIOTE3bI, IUIAHUPOBAThH pPaboOTy, OTOMpaTh U MpeoOpa3OBHIBATH
HEO0OXOMMYI0 HWH(OpMaINIO, MPOBOAUTH SKCIEPUMEHTHI, HHTEPIPETUPOBATH
pe3yabTaThl, €JIaTh BEIBOLI HA OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB,;

—  BBISIBJISITh U OOOCHOBBIBATH CYIIECTBEHHbIE OCOOCHHOCTU Pa3HbIX ypOBHEH
OpraHu3alliy KU3HU;

— YCTaHaBIIMBATh CBSA3b CTPOCHUS U (YHKIMH OCHOBHBIX OHMOJOTHUYECKHX
MaKpOMOJIEKYJI, UX POJIb B MPOIECCaxX KIETOYHOTO METab0IN3Ma;

— pemarh 3aJa4u Ha OMpEIEIICHUE MociienoBaTeIbHOCTH HykieoTu10B JJHK n
nPHK (MPHK), antukomonoB TPHK, mnocienoBatenbHOCTH aMUHOKHCIOT B
MoOJIeKyJe Oenka, TPUMEHSSI 3HAHUSA O peaklUsX MAaTPUYHOTO CHUHTE3a,
TF€HETUYECKOM KOJE, IPUHIUIIE KOMIUJIEMEHTAPHOCTH;

— Jle7aTh BBIBOJBI 00 W3MEHEHHSX, KOTOphIE MPOM30MAYT B IMpoIileccax
MaTpUYHOTO CHHTE3a B CiIydyae M3MEHEHHUs IOCJIeI0BaTEIbHOCTH HYKJICOTHU]IOB
JTHK;

— cpaBHUBaTh (a3l JEJEHUS KICTKW; peliaTh 3ajJauyd Ha OINpelesieHue u
CpaBHEHHE KOJIMYECTBA TeHeTudeckoro marepuana (xpomocom u JIHK) B kineTkax
MHOTOKJICTOYHBIX OPTaHU3MOB B Pa3HbBIX (pa3zax KIECTOUYHOTO ITUKIIA;

—  BBISBJISITH CYIICCTBEHHBIC MPHU3HAKK CTPOEHUS KJIETOK OPraHW3MOB pPa3HBIX
[apCTB KUBOW TPHUPOABI, YCTAHABIMBATH B3aUMOCBS3b CTPOCHUS W (YHKIUN
4acTer U OPTaHOUIOB KIIETKHU;

— 00OCHOBBIBaTh B3aUMOCBSI3b IUIACTHYECKOTO U DHEPreTUYECKOr0 OOMEHOB;
CpaBHUBATh  MPOIECCHl  IJIACTHYECKOTO M DHEPreTHYECKOTO  OOMEHOB,

MMPOUCXOAAIIMUX B KIICTKAX JKUBBIX OPraHU3MOB;



—  ONpPEAeNATh KOJIMYECTBO XPOMOCOM B KJIETKaX PAaCTEHUH OCHOBHBIX OT/IEIIOB
Ha Pa3HBIX dTanax KU3HECHHOTO IHUKJIA;

— pemiaTh TeHeTUYECKUE 3a7a9d Ha JUTHOPUIHOE CKPEIIMBAHHE, CIIETUICHHOES
(B TOM uUHcle CLEIJICHHOE C TI0JOM) HAaclelOBaHUE, AaHAIU3UPYIOIee
CKpCIIMBaHWE, TIPUMEHSS 3aKOHBI HACIEACTBEHHOCTH ¥ 3aKOHOMEPHOCTH
CIICTIICHHOTO HACJICIOBAHUS;

— pacKpbIBaTh TMPUYUHBI HACIEIACTBEHHBIX 3a00JIEBaHMIA, APTYMEHTHPOBATH
HEOOXOMMOCTh MEP MPEAYNPEKACHHS TAKUX 3a00JICBaHUM;

— CpaBHHBATh Pa3HBIC CIIOCOOBI PA3MHOKEHHUS OPTaHU3MOB;

—  XapaKTepU30BaTh OCHOBHBIC 3TAITBl OHTOTCHE3a OPTraHU3MOB;

— BBISIBJISITh TNPUYUHBI U CYIIECTBEHHBIE TMPU3HAKK MOJIU(PUKAIMOHHON U
MYTAIllAOHHOW  M3MEHYMBOCTH;  OOOCHOBBIBATH  POJIb  M3MEHYMBOCTH B
€CTECTBEHHOM M HUCKYCCTBEHHOM OTOODE;

— 00OCHOBBIBATh 3HAUYEHHUE DPA3HBIX METOJIOB CEJICKIMU B CO3JIaHUU COPTOB
pacTeHUH, MOPOJT )KUBOTHBIX U IIITAMMOB MUKPOOPTaHH3MOB;

— 00OCHOBBIBATh MPUYMHBI H3MEHIEMOCTH U MHOTO00pa3usi BUIOB, TPUMEHSIS
CUHTETUYECKYIO TEOPHIO IBOJIOINY;

— XapakTepu30BaTh TMOMYJSIMUIO KaK €IUHMIY DBOJIOIMH, BHUJ Kak
CUCTEMATUYECKYIO KaTETOPUIO U KaK Pe3yIbTaT dBOJIOINH;

—  YCTaHaBIIMBATh CBS3b CTPYKTYPHI U CBOMCTB IKOCUCTEMBI;

— COCTaBIIITb CXEMbI TMEPEHOCAa BEIIECTB W HDHEPTUU B DKOCHUCTEME (CETH
MMUTaHUs), TPOTHO3UPOBATh HMX W3MEHEHUS B 3aBUCHMOCTH OT W3MCHEHUS
(haKTOpOB CpeIbI;

— apryMEHTHpPOBaTb  COOCTBEHHYIO  TMO3WIIMIO 1O  OTHOIIEHUIO K
IKOJIOTHYECKUM TIPOoOIeMaM U TIOBEJICHUIO B IPUPOTHON CPEJIE;

— O00OCHOBBIBATh HEOOXOJUMOCTh YCTOWYMBOTO PAa3BUTHUS KaK YyCIOBUS
coxpaHeHus1 orochepsr;

— OIICHWBAaTh MPAKTHUYECKOE W  JITHYECKOEC 3HAYCHHE COBPEMEHHBIX
WCCJIEIOBAaHUM B OMOJIOTHUHN, MEUITUHE, IKOJIOTHH, OMOTEXHOJIOTHH; 0OOCHOBHIBATH

COOCTBEHHYIO OLICHKY;



— BBIBIATH B TEKCT€ OMOJOTMYECKOTO COAEpX)aHUs MpolieMy H
apryMEHTUPOBAHHO €€ OOBSICHSITH;

— TMPEJCTaBIATh OMOJIOTMUECKYI0 WH(MOpPMAIMI0O B BUJE TEKCTa, TaOJIUIBI,
CXeMblI, rpaduKa, AMarpaMMbl U JelaTh BBIBOJBI HA OCHOBAaHUH MPEICTaBICHHBIX
JAHHBIX; TMPeoOpa3oBbIBaTh rpaduK, TaOIUIly, OUArpaMMy, CXE€My B TEKCT

OMOJIOTHYECKOr0 COACPIKAHMA.

BbinyckHUK Ha  yriy0JleHHOM YPOBHE TMOJYYHUT BO3MOKHOCTH
HAYYUThCS:

—  OpeaHu308vl8aMb U NPOBOOUMb UHOUBUOYAILHYIO UCCAE008AMENLCKYIO
desimenbHOCmb o Ouonocuu (Ui paspabamvléams UHOUBUOYALHBII NPOEKM):
8b108U2AMb 2UNOMe3bl, NIAHUPOBAMb pabomy, omoupams u npeodpas’06vleams
HeoOX00uUMyio uHgopmayuio, NPOBOOUMb IKCHEPUMEHMbL, UHMEPNPEMUpo8ams
pe3yibmamsl, 0elamsb  6bl@00bI  HA  OCHO8E  NOJYYEHHbIX  Pe3yabmamos,
npeocmasisims NPOOYKm C80UX UCCIIe008AHUI;

—  NPOCHO3UPOBAMb NOCLEOCMBUSI COOCMBEHHbIX UCCIe008AHULL C  YYEemoM
IMUYECKUX HOPM U IKOJIO2UHEeCKUX mpedOoBaHULL,

—  8bloensiamy cywjecmeenuvie  O0COOEHHOCMU — JICUSHEHHBIX — YUKIO8
npeocmasumerieli pazHblx 0moeno8 pacmeHutl U munos HCUSOMHbIX, U300paHcamy
YUKIIbL PA3BUMUSL 8 BUOE CXEM,

—  QHAMU3UPOBAMb U UCHONb308AMb 8 PEUleHUU YYeOHbIX U UCCIe008AMENbCKUX
3a0a4 UHDOPMAYUIO O COBDEMEHHBIX UCCAe008AHUAX 6 Ouoao2uu, MeOuyuHe u
9KONO2UU,

—  apeyMeHmuposams HeoOXO00UMOCMb CUHME3d eCMeCmEeHHO-HAYYHO20 U
COYUOYMAHUMAPHO20 3HAHUSL 8 INOXY UHPOPMAYUOHHOU YUBUTUZAYUU,

—  MO0O0enuposamsv UsMeHeHue 3IKOCUCEM HOO0 GIUSHUEM PA3TUYHLIX 2PYNN
Gaxmopos oxpyicaroweti cpedbl;

—  8bBIAGIAMb 8 Npoyecce UCCIe008aAMeNbCKOU O0esimeNbHOCU NOC1e0CMBUs.
AHMPONO2EHHO20 B030€lCMEUs HA IKOCUCHEMbl CB0€20 De2UOHd, Nnpedazambs

CnocoObl CHUNCEHUS aHmponoceHHoco 6030elicmeus Ha Kocucmemalt,



—  UCNOb308aMb  NpUOOpemeHHble  KOMNemeHyuu 6  NpaKmuieckou
O0esimenbHOCmU U NOBCEOHEBHOU  JCU3HU  Ond  Npuobpemenusi  onvima
desimenbHOCIU, npedutecmeyiowell NnpohecCUOHAlbHOU, 6 OCHO8e KOMOpOU

JledcUum OUo02Usl KaK yueOHblll npeomen.

IIpuMepHBbIe POrpaMMBbl OTEJIbHBIX YUeOHBIX IPEIMETOB
buosaorus

B cucreme ectecTBEHHO-HAy4HOrO0 0OOpa30BaHUsI OMOJOTHSA Kak y4eOHbIN
npeaMEeT 3aHUMAaeT BaXHOE MECTO B (DOPMUPOBAHMM: HAYYHOW KAPTHUHBI MUPA;
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOJUMOW i1 TOBCEJHEBHOM KU3HH;
HABBIKOB 3JI0POBOTO U OE30MACHOTO JJI YEeJIOBEKA M OKpYKarolleh cpenbl oopasza
YKWU3HU; YKOJIOTUYECKOTO CO3HAHUS; IIEHHOCTHOI'O OTHOIIICHUS K KUBOU IPUPOJIE U
YeJIOBEKY; COOCTBEHHOM MO3UIIUU IO OTHOIIICHUIO K OMOJIOTHYecKor nH(opmaIuu,
MOJIy4aeMOM M3 Pa3HbIX MCTOUYHUKOB. M3ydeHue OMOJIOTMM CO3/AaeT YCIOBUS IS
dbopmupoBaHusi y  OOydYarOUIUMXCS  MHTEJUICKTyalbHBIX,  TPaKJIAHCKUX,
KOMMYHUKAIIHOHHBIX U UH(POPMAITMOHHBIX KOMITETEHIIU.

OcBoeHMe TporpaMmbl IO OMOJIOTHU OOECIEUMBAECT OBJIAJIEHUE OCHOBaMU
y4eOHO-UCCIIEIOBATENBCKON  JCATENBHOCTHA, HAYYHBIMH METOJAMH  PEIICHUs
Pa3JIMYHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a/a4.

N3yuenne Ouonoruu Ha 0a30BOM YpPOBHE OPHUEHTHPOBAHO Ha OoOecrieyeHue
o01reo0pa3oBaTenbHON U OOMIEKYIbTYPHON MOJATOTOBKH BHITYCKHUKOB. M3ydenue
OuoJioruu Ha YIJIyOJEHHOM YpPOBHE OpPHUEHTHUPOBAHO Ha: TMOJTOTOBKY K
nocjaeaAywIemMy npodeccuoHaaTbHOMY 00pa30BaHUIO; PA3BUTHE WHIUBUIYATHHBIX
CIIOCOOHOCTEHW oOydJaronuxcs myteM Oosiee TIyOOKOTO, YeM MpeaycMaTpUBACTCS
0a30BbIM YpPOBHEM, OBJIaJICHUS OCHOBaMHU OWOJOTHUM M METOAAMU U3YyUYCHUS
OopraHu4eckoro wmwupa. H3ydenume Ouonormum Ha  yriayOJeHHOM  YpOBHE
oOecrieuynBaeT: MPUMEHECHHUE MOTYUYEHHBIX 3HAHUHW JUIsl PEIICHUs MPAKTHUYCCKUX U
y4eOHO-UCCIICIOBATEIbCKUX 3aJlad B W3MEHEHHOM, HECTaHAApTHOM CUTYyallUH,
YMEHUE CHCTEMaTU3UPOBAaTh M 0000IIaTh TMOJyYEHHbIE 3HAHWS; OBJIAJICHUC

OCHOBaMH HCCHGﬂOBﬂTCHBCKOﬁ ACATCIBHOCTH OMOJIOTHYECKOU HanpaBJICHHOCTHU U



rPaMOTHOTO O(GOPMIICHUS TOJYYEHHBIX pEe3yJbTaTOB; Pa3BUTHE CIOCOOHOCTU
MOJEIUPOBATh HEKOTOPHIE OOBEKTHI W TMPOIECCH, MPOWCXOAAIINE B >KUBOU
npupoje. M3yueHnue npeaMera Ha yriayOJICHHOM YPOBHE TO3BOJISIET POPMHUPOBATH
y O0O0ydaromuxcs yMEHHE AaHAJIM3UPOBaTh, IPOTHO3UPOBATH W OIEHWBATH C
MO3UIMH JKOJOTHYECKOH O€30MacHOCTH TMOCIEACTBHUS JEATEIHPHOCTH YeJOBeKa B
IKOCHCTEMAX.

Ha 6a3oBom u yriyOJieHHOM YpOBHSX H3yueHue mnpenmera «buosorus» B
qacTd (QOpMHUpPOBaHUS y OOYYAIOIMIMXCS HAYYHOTO MHPOBO33PEHHS, OCBOCHUS
OOIIEHAayYHBIX METO/IOB, OCBOCHHUS MPAKTUICCKOTO MPUMEHECHUS HAyYHBIX 3HAHUH
OCHOBAaHO Ha MEXIPEIMETHBIX CBS3IX C MIpeaIMeTaMu OOJacTeil eCTeCTBEHHBIX,
MaTEeMaTUYECKUX U TYMAaHUTAPHBIX HAYK.

[IpumeprHas mporpamMmma ydeOHOTO TpenMera «buonorus» cocTaBieHa Ha
OCHOBE MOJYJIHHOTO MPHUHIUIIA TOCTPOCHHS YUeOHOrO MaTepuasa, He OnpeeseT
KOJMYECTBA YacOB Ha H3y4YeHUE Yy4yeOHOTO TNpeIMeTa W HE OTrpaHuYMBaAET
BO3MOYKHOCTH €T0 U3yYCHHs B TOM MJIM MHOM KJlacce.

[Ipennaraemasi mpuMepHasi MporpaMMa YYUThIBAET BO3MOKHOCTD TTOJTYYSHUS
3HAHHWM B TOM YHCJIE 4Yepe3 MPAKTHYCCKYH JesATeIbHOCTh. B mporpamme
COJICPKUTCS] TIPUMEPHBIN MEepPeUYeHb JTa0OPATOPHBIX U MPAKTHYECKUX padot. Ilpu
COCTaBJICHHH pabodYeil mporpaMMbl YUHUTENb BIIpaBe BIOpATh U3 MEepeyHs: paboThI,
KOTOpbI€ CUMTAaeT Haubojee IeIecoOO0pa3HbIMU C YYETOM HEO0OXOIUMOCTHU

JOCTHKCHUA ITPCAMCTHBIX PE3YJIbTAaTOB.

ba3oBblii ypoBeHb

buoJsiorusi Kak KOMIUIEKC HAYK 0 'KMBOM NpUpPoOIe

buonoruss kak KOMIUIEKCHas HaykKa, METOJbl HAYYHOrO TIO3HAHUS,
ucnoipzyemble B Ouonoruu. CospemenHvie Hanpagienus 6 oOuonocuu. Poinb
ouonoruu B (GOpMUPOBAHUH COBPEMEHHON HAYYHON KapTHUHBI MUPA, IPAKTUIECKOE
3Ha4YCHUE OMOJIOTMYECKUX 3HAHUMU.

buonornyeckue cUCTEMBI Kak MpeaAMCT N3YUCHUA OMOJIOTHH.



CTpyKTypHbIe U PYHKIIHOHAIbHBIE OCHOBBI JKM3HU

MouiekymnsipHble OCHOBBI XM3HU. Heoprannueckue BeniecTBa, X 3HAYEHUE.
Oprannueckue BellecTBa (YIJIEBOABI, JIMMUIBL, OEJKH, HYKIEHUHOBBIE KHUCIIOTHI,
AT®) n ux 3HaueHue. buononumepsl. /pyeue opeanuueckue gewjecmsea Kiemxu.
Hanomexnonocuu 6 6uonocuu.

[{uTosnorus, METOAbl UUTOJIOTHH. PONb KIETOYHOW TEOpPHH B CTAHOBJICHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTUHBI Mupa. KieTku npokapuor u
3yKapuoT. OCHOBHBIE YACTU U OPTAaHOMIBI KIIETKH, UX (PYHKIIHH.

Bupycel — HekneTouHas (opma >KH3HU, MEPbl NPO(PHIAKTUKUA BUPYCHBIX
3a00J1eBaHUM.

KuznenestenbHOCTh  KJeTKU. [lmactuueckuit  oOMeH. @DOTOCHHTE3,
xeMocuHTe3. buocunrtes Oenka. DHepreTuueckuit oOMeH. XpaHeHue, nepeaada u
peanu3anusi HacieICTBEHHOW uHpopManuu B kieTke. ['eHernueckuit xon. I'ew,
TeHOM. [ enomuxa. Bausinue HapKO2eHHbIX euecms Ha NPOYECchl 8 KIemkKe.

Knerounslii nuki: uHtepdaza um genenre. MUTO3 U Meil03, X 3HAUYECHHE.

CoMaTHYECKHE U TIOJIOBBIC KIICTKH.

Opranmnsm

Opranusm — eIMHOE LETOE.

KuzHenesarenbHOCTh  OpraHusma. Perynsius  GyHKOUE — OpraHusma,
rOMEOCTas.

Pa3zMHoxeHune oprann3zMoB (6ecrnosioe u 1mosioBoe). Cnocobwvl pazmHOH#CEHUS.
y pacmenuii u dcusomuvix. UHAUBUIyaIbHOE Pa3BUTHE OpraHu3Ma (OHTOrEHE3).
[IpyurHbl HapylIeHWM pa3BuUTUA. PenpoayKTMBHOE 3I0pOBbE  YEIIOBEKA,
MOCJICACTBUS BIIUSIHUSL ~QJIKOTOJII, HUKOTHHA, HAPKOTHYECKHUX BEIIECTB Ha
IMOpPUOHANILHOE DPAa3BUTHE 4YelOBeKa. JKuU3HeHHble YUKIbl PA3HbIX  2PYNn
OP2AHUBMOB.

['eHeTnka, METOJIbI TeHETUKU. [ eHEeTHYecKass TEPMUHOJIOTHS U CUMBOJIHKA.
3aKOHBI HACJIEICTBEHHOCTHU I'. Mennens. XpoMocOoMHas TeopuUs

HaCJICACTBCHHOCTH. OHpCI[CJ'IeHI/Ie I10J14a. CHCHHCHHOC C II0JIOM HaCJICAOBaHUC.



I'enetnka 4uyenoBeka. HaciencTtBeHHBIE 3a00JI€BaHUSI 4YEIOBEKAa W HX
MpEeaynpeKIeHnEe. DTHUECKUE aCTICKThI B 00IaCTH MEIUIIMHCKOW TeHETHKH.

I'enotun u cpena. HenacnencTBeHHas u3MeHYMBOCTh. HacnencrtBeHHas
W3MEHYMBOCTh. MyTareHsl, X BIUSHUE HA 3JI0POBbE YEIIOBEKA.

JloMecTukanuss ®W celeKmusa. MeToabl celeKIuu. buoTtexHomorus, ee

HallpaBJICHUA U IICPCIICKTHUBLI PA3BUTHA. buobeszonacnocme.

Teopus 3BoOJTIOIUA

PasBuTtre 5SBONIONMOHHBIX WAEHW, 3BOMIONMOHHAA Teopus Y. /[apBuna.
Cunrernueckass Teopus 3BOJIOIUHA. CBUAECTEIBCTBA ABOJIOLUUN KUBOW MPUPOIBI.
MukposBomonuss W Makpolsoiouus. Bun, ero kpurepuu. Ilomymsiumst —
AJIEMEHTapHas €AUHUIIA SBOJIONUN. J[BMXKyIIME CUIIBI BOJIIOLMHU, UX BIUSHHUE Ha
reHodoH ] monyJsauud. HampaBieHus 3BOJIIOIUH.

MHoroo0pa3ue OpraHu3MOB KaK pe3yjabTaT »dBOJONUU. [IpuHIMMBI

KJ1accupuKaluu, CHCTeMaTHKa.

Pa3Burue ;ku3Hu Ha 3emJie

['MnoTe3bl MPOUCXOXKICHHS KU3HU Ha 3emiie. OCHOBHBIE 3Talbl 3BOJIIOIUN
OpraHUYECKOT0 MUpa Ha 3eMJle.

CoBpeMeHHbIE TPEACTABICHUSI O MPOUCXOKIACHUU YeJIOBEKa. IBOJIOIUS
yesioBeka (aHTpororenes). JBuxKylue cuiibl aHTpoIorene3a. Pacel uenoBeka, ux

IMPOUCXOKIACHHUC U CANHCTBO.

Opranusmbl 1 OKpPYKawLIIas cpeaa

[Tpucnoco6ienust OpraHnu3MoB K JEHCTBUIO KOJIOTMUECKUX (PAKTOPOB.

buoreornienos. Dkocucrema. PazHoobOpas3ue skocucteM. B3ammooTHOIIEHUS
NOMYJISIUUKA Pa3HBIX BUIOB B 3KocHcTeMe. KpyroBOpoT BEIIECTB U MMOTOK YHEPTUU
B JKOCHUCTEME. YCTOMYMBOCTH M JAMHAMHKA 3KocucteM. l[locnenctBust BiaUsSHUSA
JeSITEIbHOCTH 4eJioBeka Ha sKocucTeMbl. CoxpaHeHHe Ouopa3sHOOOpaszus Kak

OCHOBA YCTOI>'I‘II/IBOCTPI 9KOCHUCTCMBI.



Ctpyktypa Ouocdepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS Ouochepsl.
Kpyeoeopomwi sewjecms 6 buocghepe.

['moGanpHbIe aHTpOINOreHHbIEe U3MeHeHuss B Ouochepe. [IpoGremsr
YCTOMYUBOIO Pa3BUTHSI.

Hepcnekmuebz paseumu buonocuyecKkux HAYK.

¥Yruy0JieHHBbIH YPOBEHb

buosiorus Kak KOMILUIEKC HAYK 0 ’KMBOM npupojae

buonorus kak KomruiekcHas Hayka. COBpEMEHHbIE HAalpaBJICHHUS B
ounonoruu. CBsi3b OMOJIOTUU C JPYTUMU HayKaMH. BeInogHEeHUE 3aKOHOB (PU3HKHU U
XUMHUU B kuBoM  mpupone.  Cumme3  ecmecmeeHHO-HAYYHO20 U
COYUOYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM 2Mane pazeumus YUGUAUIAYUU.
[TpakTHueckoe 3HaueHHe OUOJOTUYECKUX 3HAHUM.

buonornueckue cucreMbl Kak NpeaMer u3yuyeHus Ouosioruu. OCHOBHBIE
OPUHIUIOBL  OpraHu3aiud ¥ (QYHKUMOHUPOBAHHMS OHMOJOTMYECKUX CHUCTEM.
buonozuueckue cucmemuvl pazuvix yposHeu op2aHu3ayuu.

['unore3sl U TEOpUU, UX POJIb B POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpAa. MeToJbl Hay4HOro IO3HAaHHS OPraHUYECKOTO MHMpA.

DKCIepUMEHTAIBHBIC METOJIB B OMOJIOTHH, CTATUCTHYECKAst 00pabOTKa JaHHBIX.

CtpykrypHble U QYHKIMOHAJIbHBbIE OCHOBBI JKU3HU

MouekyispHble OCHOBBI KHW3HU. MAaKpO3JIEMEHTBI W  MHUKPOIJIEMEHTBHI.
Heoprannueckue BemectBa. Boaa, ee posb B xxuBoil mpupoae. ['uapodunbHoCcTs U
ruipodoOHOCTh. Posib MUHEpaIbHBIX coyieil B KieTke. OpraHnyeckue BeIecTBa,
MOHATUE O PEryJsApHBIX U HEPEryJsApHbIX Ouomonumepax. YTJICBOJBI.
MoHocaxapuapl, oJArocaxapuabl MW rnojucaxapuabl. @OYHKIMU  YIJIEBOJOB.
Jlumuapl. Oyakumu ununoB. benku. @yHkiuu OenkoB. MexaHU3M ACHCTBUS
dhepMeHTOB. HyxnennoBbie KUCJIOTHI. JIHK: CTpOEHHUE, CBOMCTBA,

mectomnonoxenue, pynkuuu. PHK: crpoenue, Bunsl, pynkuun. AT®: crpoenue,



¢bynkun. [Ipyrue opraHudeckue BellecTBa KIeTKM. HaHorexHonoruu B
OHOJIOTHN.

Krnerka — cTpykTypHast u (yHKIMOHAJIbHAS €AMHUIA OpraHu3ma. Pazeumue
yumonoeuu. COBpeMEHHbIE METO/Ibl U3yYEHHUs KIIEeTKHU. KieTouHas Teopusi B CBETE
COBPEMEHHBIX JIaHHBIX O CTPOCHUM U (QYHKUIMSIX KIETKU. Teopus cumbuozenesq.
OcHOBHBIE YacTU M OpraHoujibl KieTku. CTpoeHrne U (PYyHKIUU OUOJIOTHYECKUX
memOpan. [luronnasma. SAnpo. Ctpoenue u PpyHkuuu xpomocoM. MeMOpaHHbIe U
HEeMeMOpaHHbIe OpTaHOU/IBI. [urockener. Bxitouenust. OcHOBHbIE
OTJIMYUTENIbHBIE OCOOCHHOCTU KJIETOK MPOKApUOT. OTIMYUTETbHBIE OCOOEHHOCTH
KJIETOK DYKapHoT.

Bupycet — Hekinerounass ¢opma xku3HH. CrocoObl mepeadyd BUPYCHBIX
UH(pEeKIMA U Mepbl NMPOPUIAKTUKA BUPYCHBIX 3a00JieBaHUN. Bupyconoeus, ee
npakmuyeckoe 3HadeHue.

Knerounsiii Merabonusm. DepMEHTATUBHBIA XapakTep peakiuil oOMeHa
BEILECTB. DTambl dHEPreTHUYECKOro oOMeHa. A’poOHOE M aHa’pOOHOE JbIXaHUE.
PoJib KJIETOUHBIX OPraHOUIOB B MPOIECCAX IHEPIETUUECKOTO 0OOMeHa. ABTOTPO(BI
u rerepoTpodbl. Dotocunrte3. Da3pl PoToCUHTE3a. XEMOCUHTES.

HacnencrBennas nHboOpMaIusg U €€ peanu3anus B KJIETKe. | eHeTHUeCKui
KOJl, €ro CBOWCTBa. OBOJIONUS TNpeAcTaBieHUd o0 TeHe. CoBpeMEHHbIE
NPEACTaBICHUST O T€He M TreHome. buocuHTe3 Oenika, peakuuy MaTpUYHOrOo
cuHTe3a. Perymsiiust paOoTbl M€HOB M IPOLECCOB OOMEHa BEILIECTB B KJIIETKE.
['enHast uWHXeEHEpHUs, TEHOMHKA, npomeomuka. Hapywenue oOuoxumuueckux
npoyeccos 8 Kiemke noo GIUsSHUEM MYMAa2eH08 U HAPKOSEHHbIX 8eecms.

Knerounslii nuk: uaTepdasa u aenenne. Muros, 3HadeHUE MUTO3a, (ha3bl
Muto3za. ComMaTHyecKue W TOJIOBbIE KJIETKH. Meio3, 3HaueHue Meirosa, ¢asbl
Meio3a. Meno3 B KMU3HEHHOM LUKJIE OpraHu3sMoB. POpMHUpOBaHUE IOJOBBIX
KJIETOK y LIBETKOBBIX PAacCTEHHIl M MO3BOHOYHBIX >KMBOTHBIX. Pecynayus Oenenus

KNemokK, Hapyuwerus pecyiAayuu Kak npuduna sabonesanuti. Cmeosiosvle Kiemku.



Opranusm

OcoOEHHOCTH  OJHOKJICTOYHBIX, KOJOHHATBHBIX W  MHOTOKJIECTOYHBIX
OpraHu3moB. B3auMoOCBsI3p TKaHEW, OpPraHoOB, CHUCTEM OpPraHOB KaK OCHOBa
LIEJIOCTHOCTH OPTraHU3Ma.

OcCHOBHBIE TPOLECCHI, MPOUCXOMSIIME B OpraHU3ME: IMHTaHUE U
[UILIEBAPEHUE, ABWXKEHUE, TPAHCIOPT BELIECTB, BBIACICHUE, Pa3JAPAXKUMOCTD,
peryisanus y opranusmoB. [loanepxxanue romeocTtasa, NPUHIIMI OOPATHOM CBSI3HU.

PazmHokeHune opraHu3MoB. becrnonoe U mosoBoe pa3MHOXeHue. J[BonHOe
OIUIOIOTBOPEHUE Y LBETKOBBIX PACTEHHU. BHUABI OIUIOJOTBOPEHUS Y KUBOTHBIX.
CrocoObl pa3MHOXXEHHUSI y pacTeHUd W KUBOTHBIX. IlapreHorenes. OHTOreHes.
OMOpuonansHoe pazsutue. [loctamOproHansHOe pasButue. [IpsiMmoe u Henmpsimoe
pasButhe. JKW3HEHHBIE WMKIBI pa3HbIX TPy OpPraHu3MoB. Perymsnus
VHJIMBU1YaJIbHOTO pa3BUTHS. [IprunHbI HApYLIEHUN Pa3BUTUS OPTraHU3MOB.

Hcrtopusi BO3HMKHOBEHHUST W PpA3BUTUA TE€HETUKU, METOAbl T€HETHUKH.
['eHeTHUYeCKWE  TEPMHUHOJIOTMS W CUMBOJIMKA. ['eHOTMD W (PEHOTHIL.
BepoATHOCTHBIM XapakTep 3aKOHOB TE€HETHUKH. 3aKOHbI HACJEICTBEHHOCTHU
['"MeHnmens u  ycloBUS HMX  BbINOJHEHUA. LluTONIOTMUECKHE  OCHOBBI
3aKOHOMEPHOCTEHN HacjeI0BaHusA. AHATU3UPYIOIIEE CKPEIIMBaHUE. XPOMOCOMHAs
Teopusi  HacieACTBeHHOCTH. CIIENJIEHHOE  HAcleIOBaHUE, KPOCCHHIOBED.
Onpenenenue nosa. CHEMJIEHHOE € MOJIOM HaclienoBaHue. B3anmopeincrBue
aJUIENIbHBIX W HEAJUIEIbHBIX T€HOB. ['€HeTMYecKue OCHOBBI HWHAUBHUAYAIBHOIO
pa3Butusl. [ enemuueckoe KapmuposaHue.

['eHeTnka  yenoBeKa,  METOJAbl  M3YYEHHUS  TEHETUKUM  YEJIOBEKa.
PenponyktuBHOe 370poBbe uenoBeka. HacnmencTBeHHble 3a00sieBaHUSI YEIOBEKA,
UX MPEeAyNpexaAcHUE. 3HAUYEHUE TEHETUKU ISl MEAUIMHBI, S TUYECKUE ACIIEKTHI B
00JIaCTH MEAUIIMHCKON TeHETUKH.

I'enotun u cpena. HenacnmencrBenHas m3MeHUMBOCTH. Hopma peakiuu
Ipy3HaKka. BapuanuoHHBIM psAx M BapuanuMoHHAas Kpusasg. HaciiencrtseHHas
W3MEHYMBOCTh. BWIBI  HACIEACTBEHHONW W3MEHUYMBOCTH. KomOwHaTHBHAS

N3MCHYNBOCTB, €€ HCTOYHHKU. MYTaHI/II/I, BUbBI MYTaHHﬁ. MYTareHBI, X BJIMAHUC



Ha oOpraHu3Mbl. MyTanum Kak NpUYUHA OHKOJIOTUYECKUX 3a00JIeBaHUH.
BHesiiepHas HacneACTBEHHOCTh M U3MEHYUBOCTh. JnuceHemuKa.

Homectukanus u cenekius. LIeHTpbl 0JOMalIHUBaHUS JKUBOTHBIX U LEHTPBI
IIPOUCXOXKJICHUS KYJbTYPHBIX pACTEHH. MeTOoAbl CENEKLIHH, UX TE€HETUYECKUE
OCHOBBI. VckyccTBeHHBIN 0TOOp. YCKOpEeHHE M MOBBIIIEHUE TOYHOCTH OTOOpa C
MOMOIIbIO COBPEMEHHBIX METOJIOB T'€HETUKH M OuoTexHoJoruu. ['eTreposuc u ero
UCIIOJIb30BAaHUE B CEJNEKUMU. PacmmpeHrne TreHEeTHYEeCKOro pa3HooOpasus
CEJICKIIMOHHOTO ~ MaTepuana: TMOJUIUIOWAMWS, OTJaJeHHas  rudpuausanus,
DKCIIEPUMEHTAJIbHBI ~ MyTareHe3, KIETOYHAash  WHXKEHEpPUs, XPOMOCOMHas

WHXEHEPHUsl, TeHHAasl NHXKeHepHs. buobe30nacHoCTb.

Teopus 3BoIIOLMH

Pasgutne sBomounoHHbIXx uaed. Hayunbsie B3rsael K. JlunHes wu
K.B. Jlamapka. DOBomonuonHas teopusi Y. [lapBuna. CBHUIIETENbCTBA 3BOJIOLHH
JKUBOM  MPUPOJBI:  TMAJCOHTOJOTUYECKHE,  CPABHUTEIbHO-aHATOMHYECKUE,
sMOpuoorudyeckue, buoreorpaduueckue, MoJeKyasipHO-TeHeTHYecKkue. PazButue
npeAcTaBieHuit o Bujae. Bwua, ero kputepuu. llomynmsauums kak ¢dopma
CYILIECTBOBAHMS BUJA M KaK dJIEMEHTapHas eIuHULA 3BOIOLMH. CUHTETUYECKas
TEOpUsT HBOMOLMUA. MMUKpPOIBOIIOLKMS W MAaKpO3BOJMOUMs. JIBMXKyIIHE CHUIIBI
HBOJIIOIMM, UX BIUSHUE HAa reHodoHa nomyisuuu. [peiid reHoB u ciayyailiHble
HEHAIpaBJCHHbIE W3MEHEHHsS TeHO(POH/A TOMyJSIUU. YpaBHEHHE Xapau—
BaitnO6epra. MonekyaspHO-TCHETUYECKHE MEXaHU3Mbl  ABOJIOIUU. DOopMbl
€CTeCTBEHHOTO  OoTOOpa:  ABWXKYIIas, CTaOWIM3Upylolmas, JIU3pyNTHBHAS.
DkoJyoruueckoe W reorpaduueckoe BugooOpa3zoBanue. Hampapnenuss u myTH
sBOMIIOIMKU. DOpMBI  H3BOJIOMHU: AUBEPrEHIMS, KOHBEPIEeHIUSA, MapalieIu3M.
Mexanusmbl  amantauuii. KosBomtonus. Poib  3BONIONMOHHOM TEOpUM B
(GhopMHpPOBAHNUN €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

MHuoroo0Opasue OpraHu3sMoB U MPHUCHOCOOJIEHHOCTh OPraHu3MOB K Cpefe

oOuTaHMs KaK pe3yibTar 3BOJOUMU. [IpuHIMIBI KIacCUpUKAMU, CHUCTEMATHKA.



OCHOBHBIE CHCTEMATHUYECKHE TpPYIIbl Opranudeckoro mupa. CoBpeMEHHbIE

IIoAXOAbI K KJ'IaCCI/ICbI/IKaI_[I/II/I OpTraHU3MOB.

Pa3Butue :ku3Hu Ha 3emJie

MeTtoapl JTaTUPOBKH COOBITMM MPONIIOr0, T€OXPOHOJOTHYECKas IIKaja.
['unore3pl MPOUCXOXKICHUST >XKU3HU Ha 3emuie. OCHOBHBIE JTambl 3BOJIIOIUU
onochepsr 3emmm. KitoueBble COOBITHS B DBOJIIOIUN PACTEHUNW W KUBOTHBIX.
Buimupanue 6u0os u e2o npuuunol.

CoBpemMeHHbIe MIpEeCTaBIICHUS 0 MPOUCXOKICHUU YyeJIoBeKa.
CucremaTnyeckoe TIOJOKEHUE YEJOBEKA. OBOJIONUSA 4YelnoBeka. DakTopsl

9BOJIIOIIHMH YCJIOBCKA. Pacer YCJIOBCKA, UX IMPOUCXOKICHUC U CAUHCTBO.

Opranusmbl 1 OKpPYKaolias cpeaa

Okosoruyeckre (HakTopbl U 3aKOHOMEPHOCTH WX BJMSHUS HAa OPraHU3MBI
(MpUHLKAN ~ TOJIEPAHTHOCTH, JUMHUTHpytoume @akropsl). [Ipucnocobnenus
OpPraHHW3MOB K JEHCTBUIO S3KOJOTMYECKHX (akTopoB. buonornyeckue puUTMBIL.
B3aumopeiicTBue 3K0I0ruueckux pakropoB. DKOJIOrHUecKasi HUIIA.

buoreonieno3. Oxocucrema. KommoHeHTHl 3KocucTeMbl. Tpoduueckue
ypoBHH. Tunbl numessix neneu. [Iumesas cerb. KpyroBopor BemecTs M MOTOK
PHEPrUM B JKOCHCTeMe. bHOTHYeCKHe B3aMMOOTHOIIECHUS OpPTaHU3MOB B
skocucteMe. CBoiicTBa skocucteM. [IpoayKTHBHOCTH M OMOMacca SKOCHUCTEM
pasubix TumnoB. Cykneccus. Camoperymsius 3xocucteM. [locneacTBusi BIUSHHS
NESTEIIBHOCTH  4YelloBeKa Ha JOKOCHUCTeMbl. HeoOXommMocTh  COXpaHEHHUs
Omopa3zHoo0pa3us YKOCUCTEMBI. ATPOIIEHO3bI, HX OCOOSHHOCTH.

Yuenne B.U. Bepuaackoro o Ouocdepe, Hoocghepa. 3aKkOHOMEPHOCTH
cymectBoBanusi Omocdepsl. KommoneHTs 6mocdepsl U ux poiab. KpyroBopots
BemecTB B Onocdepe. buorennas murparust atoMoB. OcHogHble OuoMbl 3emu.

Ponb venoBeka B Ouocdepe. AHTpONOreHHOE BO3IEHCTBUE HA Ouochepy.

[IpupogHple pecypchl W palUMOHAIBHOE MPHUPOAOIOIb30BAHUE. 3arps3HEHUE



onoceprr. CoxpaneHue MHOTOOOpas3wsi BHUJAOB KaK OCHOBAa YCTOWYMBOCTH
ounocheprl. Boccmanosumenvras sxkonocus. IIpodieMpl yCTOWIUBOTO Pa3BUTHS.
[lepcnekTuBBl pa3BUTHS OMOJIOTMUECKUX HAYK, AaKTyaJlbHbIe MPOOJIEMBI

OHOJIOTHH.

IIpumepHbIii NepedYeHb JA0OPATOPHBIX M NMPAKTHYECKHX pador (Ha
BbIOOP yUHTEJIAA):

Hcnonb3oBanue pasiudHbIX METOJOB TPU HM3YYEHHH OHOJOTMYECKUX
O0OBEKTOB.

TexHrKa MUKPOCKOITUPOBAHUS.

N3ydeHne KIEeTOK pacTeHWil M KUBOTHBIX MOJ MHKPOCKOIIOM Ha TOTOBBIX
MHKPOIIPENAPATAX U UX OMHUCAHUE.

[IpuroroBnenue, paccMaTpUBaHUE U ONUCAHHE MHUKPONPENAPATOB KIIETOK
pacTEHU.

CpaBHEHHE CTPOCHHMSI KIETOK pAaCTEHUM, ’KUBOTHBIX, TPUOOB U OaKTEpUH.

N3yueHne NBUKEHUS [IUTOIIA3MBl.

N3ydeHne mazMonamn3a 1 IeTia3MoiIn3a B KIETKAaX KOKHUIIBI JTyKa.

N3ydyeHne (QepMEHTaTUBHOIO pacIlelJIeHHs] MEepOKCHAAa BOJOpOJIa B
PACTUTEINIbHBIX U KUBOTHBIX KJIETKaX.

O6HapyxeHue O€eIKOB, YIJIEBOAOB, JUIHUIOB C TMOMOIIbI KaYECTBEHHBIX
pEaKIUu.

Brigenenue JIHK.

N3yyeHue KaTaJiuTUYeCKONM aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpE aMuiIa3bl
WJIU KaTayiasbl).

HaGniogenne MuTO3a B KJIETKaX KOHYMKA KOpENIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

N3ydyeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpEenapaTax.

N3yuyenue crtaguii Meo3a Ha TOTOBBIX MUKpOIIpEnaparax.

W3ydeHne CTpOeHHMs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Pemenue OJIEMCHTAPHBIX 3a1a4 110 MOHCKYHHpHOﬁ OMOJIOTUH.



BbIsiBIIeHHE NpPU3HAKOB CXOJCTBA 3apOJBIIIEH 4YeJIOBEKa U JIPYTUX
MTO3BOHOYHBIX )KUBOTHBIX KaK JJOKa3aTeJIbCTBO UX POJACTBA.

CocraBieHue 3JIEMEHTAPHBIX CXEM CKPEIIMBaHUS.

Pemenne reneTnueckux 3anad.

N3ydeHue pe3yabTaTOB MOHOTMOPUIHOTO M JUTHOPUIHOTO CKPEUIMBAHUS Y
Jp030(UITBI.

CocraBneHue 1 aHaJIU3 POAOCIOBHBIX YEJIOBEKA.

W3yyeHne  WM3MEHYMBOCTH, IIOCTPOEHME  BApHALMOHHOIO psAla W
BAPHUALIMOHHOW KPUBOMU.

Onucanue (peHotuna.

CpaBHeHME BUIOB IO MOP(OIOTHUECKOMY KPUTEPHUIO.

Onucanue MPUCHOCOOJIEHHOCTH OpraHu3Ma M €€  OTHOCHTEJIBHOIO
XapakTepa.

BrisiBnenre npucnocoOeHUl OpraHu3MOB K BIMSHUIO — Pa3jIWYHbIX
HKOJIOTUYECKUX (PAaKTOPOB.

CpaBHEHHE aHATOMHUYECKOTO CTPOSHUS pACTEHHUM pa3HbIX MECT OOUTAHUS.

MeTtonbl u3mMepeHus (HakTopoB Cpesibl OOUTAHUS.

N3ydeHne 3K0I0TMYeCKUX aanTalui YeJ0BeKa.

CocraBneHue NUIIEBbIX LENeH.

N3ydeHne u onrcaHue YKOCUCTEM CBOEH MECTHOCTH.

MonenupoBaHHUE CTPYKTYP U MPOLIECCOB, TPOUCXOASAIIMX B SKOCUCTEMAX.

OneHka aHTPONIOTEHHBIX U3MEHEHUN B IPUPOJIE.



